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a  far,   father 

a  fate,  hate 

a  or  &  at,  fat 

a  air,  care 

a  .ado,  sofa 

a  all,  fall 

ch  choose,  church 

e  eel,  we 

e  or  e  bed,  end 

e  her,  over:  also  Fr.  e.  as  in  de; 

eu,  as  in  n€uf;  and  oeu,  as  in 
hoeuf,  coeur;  Ger.  o  (or  oe), 
as  in  okonomie. 

9  befall,  elope 

c  agent,  trident 

ff  off,  trough 

g  gas,  get 

gw  anguish,  guava 

h  hat,  hot 

A  or  H  Ger.  ch,  as  ift  nieht,  wacht 

hw  what 

i  file,  ice 

i  or  1  him,  it 

i  between     e    and    i,     mostly    in 

Oriental  final  syllables,  as, 
Ferid-ud-din 

j  gem,  genius 

kw  quaint,  quite 

h  Fr.  nasal  m  or  n,  as  in  embon- 

point, Jean,  temps 


h  Span,  n,  as  in  canon  (can'yon), 

pinon  (pen'yon) 

ng  mingle,  singing 

nk  bank,  ink 

6  no,  open 

o  or  6  not,  on 

d  com,  nor 

6  atom,  symbol 

9  book,  look 

oi  oil,  soil;  also  Ger.  eu,  as  in  beutel 

6  or  oo  fool,  rule 

ouorow  allow,  bowsprit 

s  satisfy,  sauce 

sh  show,  sure 

th  thick,  thin 

(h  father,  thither 

u  mute,  use 

uoru  but,  us 

u  pull,  put 

u  between  u  and  e,  as  in  Fr.  sur, 

Ger.  Muller 

V  of,  very 

y  (consonantal)  yes,  young 

z  pleasant,  rose 

zh  azure,  pleasure 

'(prime), '(secondary)  accents,  to  indicate 
syllabic   stress 
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ANNUITY,  a  yearly  payment  of  money 
to  a  specmed  person  or  persons, 
for  a  term  of  years,  ^  for  life 
or  perpetually.  The  varieties  and 
combinations  of  annuity  payments  are  almost  as 
numerous  as  the  contingencies  or  desiderata  of 
human  life;  each  having  figured  so  largely  in 
law  as  to  receive  a  specific  legal  title.  If  the 
annuity  is  for  a  definite  term  of  years,  it  is 
odled  an  annuity  certain;  if  forever,  continu- 
ing to  heirs  or  specified  successors,  a  perpetual 
annuity  or  perpetuity ;  if  for  a  limited  period,  a 
term  annuity;  if  during  the  whole  of  a  given 
period,  not  cut  short  b^  any  contingent  event, 
a  whole- term  annuity;  if  for  a  short  period,  a 
sfibrt-term  annuity;  if  it  does  not  begin  till 
after  a  certain  date,  a  deferred  annuity;  if  not 
dll  after  the  occurrence  of  some  specifiied  event, 
a  contingent  annuity;  if  its  beginning  or  dura- 
tion is  based  on  the  continuance  of  a  hfe  or 
lives,  it  is  tailed  a  life  annuity;  if  for  the  time 
that  certain  persons  survive,  a  temporary  life 
annuity;  if  on  any  life  provided  another  is  liv- 
ing, or  some  event  happen  or  not,  a  contingent 
fife  annuity;  if  it  begin  only  after  some  death 
or  deaths,  a  reversionary  annuity;  if  for  the 
duration  of  the  longest  of  two  or  more  lives,  a 
joint-Ufe  annuity;  if  to  the  survivor  of  two  or 
more,  a  survivorshii>  annuity.  There  are  in- 
creasing and  decreasing  annuities,  their  nature 
obvious  from  their  titles.  An  annuity  ceasing 
only  with  the  death  of  the  annuitant,  and  with 
a  proportionate  part  of  the  next  payment  made 
to  the  heirs,  is  called  a  complete  annuity;  if 
it  ceases  with  the  last  payment  made  to  the 
living,  a  curtate  annuity.  This  by  no  means 
exhausts  the  forms  or  combinations  possible  or 
even  actual;  nor  does  it  fully  define  ev^  those 
mentioned.  Thus,  in  a  joint-life  annuity,  what 
is  to  ha|«)en  on  the  successive  deaths  up  to  the 
last?  The  shares  of  the  dead  might  return  to 
the  estate,  but  in  practice  are  successively 
added  to  those  of  the  survivors  in  equal  por- 
tions till  the  last  survivor  receives  the  whole. 
In  contingent  annuities  the  commonest  con- 
tingency which  terminates  it  is  that  the  annui- 
tant shall  become  self-supporting,  as  on  mar- 
riage or  remarriage  or  the  attaining  of 
majority;  as  when  a  man  provides  for  his 
widow  or  daughter  or  son  by  will. 

In  respect  of  object,  annuities  may  be 
broadly  .divided  into  two  sorts:  those  provid- 
ing for  others  and  those  providing  for  one's 


self.  The  former  are  probablv  the  oldest,  and 
are  of  course  testamentary,  taking  the  place  of 
a  legacy  in  the  lump.  Till  modem  times  these 
were  chiefly  (and  with  great  European  houses 
are  still  so)  charged  mrectly  on  the  private 
property  of  the  testator  in  the  hands  of  leg- 
atees or  trustees.  In  Europe  these  permanent 
charges-  on  property  form  a  feature  of  the 
highest  sociad  and  even  political  importance. 
The  entailed  estates  are  always  incumbered 
with  multitudes  of  annuities  to  connections  or 
dependents^  of  the  houses,  absolutely  fixed, 
while  the  income  from  which  they  are  to  be 
paid  mav  shrink  indefinitely.  But  for  a  cen- 
tury and  a  half  it  has  been  gradually  taken  up 
by  great  incorporated  companies  and  combined 
with  the  business  of  life  insurance  (q.v.).  The 
insurance  companies  pay  the  annuities  on  con- 
tracts matured  by  the  death  of  the  testator,  the 
IMiyments  beginning  either  then  or  at  a  specified 
time  thereafter.  In  America  this  system  hais 
also  absorbed  almost  entirely  the  old  con- 
tractual annuities,  in  which  the  annuitants  buy 
incomes  for  themselves  by  pzying  a  lump  sum 
to  a  person,  company  or  public  body  for  a  term 
or  lite. 

These  contractual  annuities,  though  based 
on  the  same  calculations  and  mathematically 
identical,  are  historically  of  two  distinct  Idnds 
as  respects  their  object,  the  one  seeking  ser 
curity,  the  other  investment  The  latter  b  the 
older,  and  resulted  from  conditions  now  obso- 
lete ;  partly  the  paucity  of  investment  securities, 
partly  the  laws  against  usury,  which  could  be 
evaded  by  annuities,  as  a  given  sum  was  paid 
for  by  a  return  of  services,  and  the  element  of 
interest  did  not  formally  enter  into  it  at  all 
Hence  the  favorite  method  of  borrowing  money 
by  the  great  mediaeval  companies  and  houses, 
and  municipalities  and  States  as  well,  was  by 
annuities,  sold  on  a  rough  estimate  of  the 
chances  of  life:  in  which  the  buyers  were  al- 
ways keener  than  the  sellers,  and  till  very 
modem  times  the  bargain  was  always  a^nst 
the  payers  of  the  annuity.  Many  shrewd  in- 
vestors accumulated  great  properties  by  careful 
selection  of  annuities  on  good  Jives,  being  al- 
lowed to  propose  the  lives  upon  whose  duration 
they  laid  this  wager  ^until  scientific  mortality 
tables  were  constmctea).  The  interest  on  gov- 
ernment debts  is  a  perpetual  annuity;  and  of 
course  any  investment  at  interest  is  an  arniuity 
for   its   term,   but   such   investments   are  not 


Digitized  by  V^OOQ IC 


ANNUITY 


classed  among  annuities  as  the  term  is  cur- 
rently used. 

The  other  object,  that  of  securing  one's  self 
against  the  chances  of  fortune,  though  reached 
by  the  same  means,  has  till  recently  had  one 
broad  distinction, —  it  was  done  at  once  and 
usually  in  early  life,  instead  of  in  small  lots  as 
money  accumulated.  It  was  commonly  the  sink- 
ing of  an  inherited  property  (rarely  an  acquired 
one),  by  women,  or  by  men  of  quiet  tastes 
and  unsuited  for  the  struggle  of  business  life, 
to  produce  a  sure  moderate  income  free  from 
care  and  business  chances.  Naturally  such 
annuities  are  much  commoner  in  the  older 
countries  than  in  America,  though  steadily 
Rowing  here  from  the  same  causes.  Large 
inherited  fortunes  are  rare  in  new  countries, 
and  the  desire  to  live  in  unventuring  ease 
equally  so,  but  as  family  properties  increase 
and  the  struggle  for  life  grows  harder,  the 
annuity  system  grows  likewise.  But  it  has  been 
vastly  extended  in  recent  years  by  its  juncdon 
with  the  insurance  system,  enabling  even  rela- 
tively poor  men  to  buy  an  income  for  their 
dependents  after  death,  or  themselves  in  old 
age,  in  small  instalments  instead  of  an  impos- 
sible lump  sum;  and  also  leaving  to  a  widow  a 
steady  income  for  a  term  of  years  or  life,  in 
place  of  a  lump  sum  to  be  invested  by  herself 
or  trustees,  and  possibly  mismanaged  or  lost  or 
embezzled.  Therefore,  both  in  its  ease  of  pur- 
chase and  in  its  advantages  of  payment,  it  is 
steadily  growing  in  favor,  and  becoming  larger 
in  proportion  to  the  total  of  life-insurance 
dealings. 

Historically,  annuities  are  probably  as  old 
as  the  great  Assyrian-Babylonian  times,  in  the 
7th  and  6th  centuries  before  Christ,  when  great 
banking  houses  that  lasted  for  generations,  and 
commercial  and  mercantile  facilities,  were  well 
developed;  but  the  first  positive  mention  is 
brought  out  by  the  Falcidian  Law  of  Rome,  40 
».c.,  which  enacted  that  not  more  than  three- 
fourths  of  a  property  should  be  willed  away  in 
specific  legacies.  As  this  could  not  be  obeyed 
unless  some  method  of  valuing  annuity  legacies 
was  devised,  the  following  rough  estimate  was 
accepted:  Up  to  30,  30  years  more  of  life;  up 
to  60,  as  many  as  were  wanting  to  make  up  60. 
This  extremely  defective  calculation — which 
assumed  that  a  life  over  60  was  not  worth  even 
a  year's  purchase,  and  was  very  inaccurate  for 
others  —  was  replaced  by  the  grreat  Roman 
jurist  Ulpian  (d.  228  a.d.)  with  one  much  bet- 
ter, though  still  imperfect;  but  interesting  as 
the  first  known  table  of  life  probabilities  grad- 
uated with  reference  to  age,  and,  strangely 
enough,  revived  and  used  by  the  Tuscan  gov- 
ernment in  the  early  19th  century,  long  after 
more  scientific  ones  were  in  use.  It  is  as  fol- 
lows: 


Birth  to  20.  30  yean 

20  to  28,  27  •• 

25  to  30.  25  •• 

30  to  35,  22  •• 

35  to  40,  20  •• 

40  to  41,   19  " 

41  to  42,   18  " 

42  to  43.   17  " 

43  to  44,   16  " 


44  to  45.  15  years 

45  to  46,   14  " 

46  to  47,  13  ** 

47  to  48,   12  •• 

48  to  49,   11  " 

49  to  50,    10  *• 

50  to  55,     9  " 
55  to  60,     7  '•    . 
60  and  up,     5  " 


This  contained  no  interest  computation.  Un- 
til the  18th  century  there  was  little  advance  in 
the  scientific  aspects  of  the  business;  it  re- 
mained a  speculation,  though  an. extensive  and 
recognized  one,  and  England  under  William  of 


Orange  may  almost  be  said  to  have  maintained 
her  national  existence  by  borrowing  money  on 
annuities,  as  the  Dutch  had  to  some  extent  be- 
fore it.  The  researches  of  Pascal,  Fermat  and 
Huygens  in  the  17th  century  into  the  theory  of 
probabilities  greatly  advanced  the  accuracy  of 
calculations;  in  1742  Mr.  Thomas  Simpson  pub- 
lished his  ^Doctrine  of  Annuities  and  Rever- 
sions,/ one  of  the  landmarks  of  the  business; 
and  in  1762  the  Equitable  Assurance  Society, 
the  first  insurance  company  of  the  world,  was 
started  primarily  to  do  annuity  business,  which 
is  the  parent  of  life  insurance,  though  now  but 
a  minor  incident  in  it  Several  other  companies 
were  founded  shortly  after.  The  real  foimda- 
tion  of  modern  life  insurance,  however,  and  of 
scientific  annuities  as  well,  was  the  publication 
!h  1771,  by  Richard  Price,  of  his  Northampton 
Table  of  Mortality.  This  estimated  the  term 
of  life-average  too  low,  but  it  was  the  prede- 
cessor of  the  Carlisle  and  other  tables  on  whidh 
modern  life  insurance  is  built,  now  supplanted 
by  the  actual  experience  for  generations  in 
numberless  great  offices. 

It  is  obvious  that  wlule  the  rate  of  mortality 
is  a  determining  factor  in  annuity  rates  as 
much  as  insurance  rates,  its  incidence  is  exactly 
in  reverse.  That  is,  the  higher  the  rate  of 
mortality  and  the  shorter  the  average  term  of 
life,  the  less  money  in  gross  will  have  to  be 
paid  on  a  contingent  annuity  contract,  and  con- 
sequently the  less  will  be  the  sum  needed  to 
sink  in  it,  or  in  current  phrase,  the  lower  the 
rate  of  annual  premium.  Conversely,  the  older 
the  buyer  is,  and  consequendy  the  shorter  lus 
expectation  of  life,  the  less  his  annuity  is  worth. 
On  the  contrary,  the  less  an  individual's  ex- 
pectation of  life  under  an  insurance  contract, 
the  higher  must  his  premium  be  to  accumulate 
sufficient  money  in  the  assumed  period  to 
amotmt  to  die  promised  sum.  The  factor  of  in- 
terest is  the  same  for  both ;  the  higher  the  inter- 
est, the  lower  the  premium  or  the  initial  sum 
paid.  In  the  now  frequent  insurance  contracts, 
where  the  principal  sum  is  paid  to  the  bene- 
ficiary in  annuity  instalments,  the  question  is 
one  of  interest  complicated  by  the  probabilities 
of  the  beneficiary  oiying  before  the  payments 
are  completed.  More  usually  now,  however, 
this  latter  element  is  eliminated  by  providing 
that  in  such  case  the  remainder  shall  be  paid  to 
the  legal  representatives,  so  that  it  becomes  an 
annuity  certain.  An  interesting  concrete  illus- 
tration of  the  effect  of  overrating  the  mortality 
is  the  sale  of  annuities  by  the  English  govern- 
ment under  the  Northampton  Table.  This  table 
had  figured  a  correct  total  of  deaths  against 
an  incomplete  table  of  births  in  a  given  popula- 
tion, a^a  consequently  assumed  too  ni^  a 
death  rate ;  the  government,  therefore,  fixed  the 
annuity  rate  too  low;  and  vast  quantities  of 
annuities  were  sold  under  Mr.  Perceval's 
scheme  of  1806  for  funding  the  national  debt. 
The  actuaries  discovered  the  miscalculation, 
aad  one  of  them  in  1819  warned  the  govern- 
ment that  it  was  losing  ^,000  a  month  on 
these  contracts;  the  advice  was  unheeded; 
buyers  continued  to  be  shrewder  than  the  gov- 
ernment and  purchased  largely  of  the  attractive 
bargain,  and  in  1827  another  actuary  publicly 
announced  that  the  government  was  losing 
$40,000  a  week.  The  next  year  the  sale  was 
suspended,  with  a  total  loss  to  die  government 
of  not  less  than  $25,000»000. 
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The  calculations  for  annuities  are  a  part  of 
actuarial  science.  In  the  United  States  the  fol- 
lowing are  the  approved  rates  of  the  best- 
managed  companies :  In  consideration  of  $1,000 
paid  to  a  company  the  annuity  granted  to  a 
person  aged  40  would  be  $52.75;  45.  $58.10; 
50,  $64.70;  55,  $73.50;  60,  $86.20;  65,  $100;  70, 
$123.45;  75,  $145.95;  80,  $180.15.  But,  as  stated, 
the  pure  annuity,  sinking  a  large  sum  to  buy 
a  yearly  income,  does  not  figure  largely  in 
America. 

Legally  the  annuity,  whether  chaira;ed  to  the 
person  of  the  ^ntor  or  on  specific  real  or 
personal  estate,  is  treated  as  personal  property 
except  for  purposes  of  inhentance  or  devise- 
ment,  when  it  is  held  to  be  real  property.  A 
rent-charge,  however^  is  a  charge  on  specific 
real  estate  only,  and  is  held  to  be  real  property 
under  all  circumstances.  Consult  Blackstone, 
< Commentary  on  the  Laws  of  England' ;  Kent, 
^Commentaries  on  American  Law' ;  Baumgart- 
ner,  ^Handworterbuch  des  gesammten  Versich- 
erungswesen>  (Vol.  I,  Strassburg  1898-)  ;  Wal- 
ford,   ^Insurance  Cyclopaedia^    (London  1880). 

ANNULATA,  or  ANNELI'DA,  a  term 
applied  to  the  phylum  of  sea-worms,  comprising 
the  most  speaahzed  worms.  They  are  repre- 
sented by  the  leeches,  the  earthworm,  the  nais 
of  fresh  water  and  the  marine  annelids.  The 
phylum  is  divided  into  four  classes:  (I)  Cha- 
tofoda,  (2)  Gephyrea,  (3)  Archi-annelida  and 
(4)  Hirudinea.  In  the  more  t3rpical  form  they 
are  characterized  by  their  long,  bilaterally  sym- 
metrical body,  which  is  cylindrical,  consisting 
of  numerous  segments  either  unarmed,  or  more 
usually  provided  with  settB  alone,  or  with  seta 
and  paddle-like  appendages  (rami).  The  head 
is  simple,  with  a  few  simple  eyes,  or  provided 
with  tentacles  (antenna)  alone,  or  with  tenta- 
cles and  branchia.  An  eversible-  pharynx, 
armed  with  teeth,  is  usually  present.  The  ali- 
'mentary  canal  is  straight,  the  tubular  stomach 
sometimes  sacculated;  the  vent  is  always  situ- 
ated in  the  last  segment  of  the  body. 
The  nervous  svstem  is  well  developed, 
consisting  of  a  brain  and  a  ventral  gangli- 
onated  cord  The  circulatory  system  is 
closed,  with  a  dorsal  and  ventral,  and 
lateral  vessels  connected  by  anastomosing 
branches  in  nearly  every  segment.  The  sexes 
are  generally  separate,  but  many  annelids  are 
hermaphrodites.  The  embryo  passes  through  a 
cleavage-stage  (morula  or  blastula),  gastrula, 
sometimes  a  neurual  stage,  and  after  hatching, 
development  is  either  direct  or  there  is  a  marked 
metamorphosis,  the  larva  passing  through  a 
trochosphere  and  cephalala  stage.  Consult 
Parker  and  Haswell,  ^Text-book  of  Zoology^ 
(New  York  1897). 

ANNUNCIATION,  the  declaration  of  the 
angel  (^briel  to  the  Virgin  Mary  that  she 
was  to  become  the  mother  of  our  Lord  (Luke  i, 
26-^).  Annunciation  or  Lady  Day  is  a  feast 
of  the  CHiurch  in  honor  of  the  annundatioiii 
celebrated  in  the  western  Churches  on  25 
March.  The  institution  of  this  festival  is  gen- 
.erally  assigned  to  the  7th  century.  The  Italian, 
formerly  Sardinian,  order  of  Knights  of  the 
Annunciation  (Ordine  Supremo  delV  Annun- 
^ta)  was  instituted  by  Amadeus  VI,  Duke  of 
Savoy,  in  1360.  It  received  statutes  from 
Amadeus  VIII  in  1409,  was  renewed  in  1518 
and  raised  to  the  first  order  of  the  Sardinian 


monarchy  in  1720.  The  subject  of  the  Anntm- 
ciation  has  been  a  favorite  with  artists  from 
Fra  Angelico  to  Dante  Gabriel  Rossetti. 

ANNUNZIO,  an-noon'tze-6,  Gabriel  d', 
Italian  novelist,  dramatist  and  poet:  b.  Franca- 
villa,  a  small  fishing  village  on  the  Adriatic,  in 
1864.  He  was  educated  at  the  Collegio  Cicog- 
nini,  Prato  (Tuscany),  and  the  University  of 
Rome.  At  the  age  of  15,  while  still  in  the 
former  school,  he  wrote  ^Cincinnato,>  his  first 
story,  for  which  the  editor  of  the  Fanfulla 
della  Domenica  paid  him  50  francs.  So  struck 
was  he  with  the  evident  talent  of  the  boy  that 
he  visited  him  at  college,  praised  his  work  be- 
fore the  assembled  pupils  of  the  school  and 
prophesied  that  he  would  msdce  for  himself  one 
of  the  greatest  names  in  Italy.  This  visit  had 
much  to  do  with  shaping  D'Annunzio's  life. 
From  that  moment  he  determined  to  devote 
himself  to  literature.  It  became  to  him  a  pas- 
sion, the  one  aim  of  his  life.  He  continued 
to  write  stories  that  were  accepted  by  the  press ; 
and  while  at  Prado  he  composed  an  ode,  ^Lungo 
le  Rive  del  Romuleo  Tebro,^  which  he  dedi- 
cated to  King  Humbert.  The  sovereign  ac- 
knowledged the  receipt  of  a  copy;  and  the  ar- 
rival of  the  Imperial  letter  caused  a  sensation 
among  the  masters  and  pupils  of  the  school 
and  raised  the  literary  enthusiasm  of  the  boy 
to  fever  heat.  He  read  widely  and  wrote  with 
feverish  intensity.  In  his  ^Confessiones* 
D'Annunzio  has  given  a  vivid  account  of  the 
struggle  he  made  to  master  the  Italian  tongue. 
Words  were  his  tools,  and  to  use  them  as  a 
master  he  must  know  them  intimately.  So  he 
read  widely  works  on  science,  politics,  litera- 
ture, history,  philosophy;  and  he  collected  vo- 
cabularies of  scientific  and  technical  subjects 
and  proceeded  to  master  the  meaning  of  every 
word  therein.  He  imitated  Carducci  and  the 
Latin  poets  and  French  and  German  writers. 
Often  he  worked  18  out  of  the  24  hours,  writ- 
ing in  complete  solitude,  while  his  faithful 
fnend  Michetti  ^stood  guard  and  made  his 
rounds  to  keep  off  intruders.*  ^Laus  Vitae^  was 
written  under  these  conditions  (8,000  lines) 
practically  without  interruption. 

The  publication  of  his  first  volume  of  poems 
in  1880  made  a  reputation  for  D'Annunzio  as 
the  most  promising  of  the  younger  Italian  poets. 
<Terra  Vergine>  and  <Canto  Novo>  (1882)  in- 
creased his  fame.  While  still  in  his  teens  he 
added  to  these  *  Intermezzo  di  rime^  (1883) ; 
and  <I1  Libro  delle  Virgini>  (1884).  The  press 
of  Italy  received  the  boy  with  open  arms  and 
he  responded  with  ^San  Pantaleone^  and  ^L' 
Isotteo>  (1886).  When  he  left  the  university 
he  became  a  journalist  and  contributed  largely 
to  the  literary  columns  of  the  press  of  the 
capital.  In  his  ^Confessiones^  he  states  that  the 
first  33  years  of  his  life  had  passed  before  he 
had  mastered  the  art  of  writmg  with  facility 
and  that,  during  this  literary  period  of  18  years, 
he  was  never  able  to  settle  down  to  one  certain 
style  but  was  constantly  vacillating  between  the 
many  literary  claimants  upon  his  attention.  In 
the  midst  of  this  active  journalistic  life  he  pro- 
duced ^£l^e  romane'  and  ^Poema  para- 
disiaco.^  Then  followed  a  period  of  still 
greater  literary  activity  and  the  production  of 
work  of  a  still  superior  quality.  His  first  novel 
^Piabcere,^  strongly  influenced  by  the  French 
school  of  his  day,  appeared  in  1889,  and  was 
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followed  by  a  series  of  novels  as  remaiieabk 
for  their  style,  vhrid  word  painting  and  analysis 
of  character  as  anything  in  Italian  Hterature. 
These  mclude  <L'innocente>  (1891) ;  ^Giovanni 
Episcopo'  (1892)  ;  powerful  ^  but  gruesome 
stones  influenced  by  the  Russian  school  then 
popular  in  Italy;  <I1  Trionfo  della  Morte* 
(1894),  a  clever  psychological  study;  ^Le  Vir- 
guii  delle  rocci>  (1896) ;  and  <Fuoco>  (1897). 
The  latter,  a  *great  success  of  scandal,*  a 
powerful  story,  in  its  wa3r,  brought  its  author 
more  notoriety  than  genuine  appreciation  and 
thus,  like  Carducci,  he  acquired  a  reputation 
for  literary  unwholesomeness  which  he  long 
failed  to  live  down. 

Tiring  of  novel  writing  and  smarting  under 
the  whip  of  the  critics,  he  turned  again  to 
poetry,  which. he  had  not  altogether  neglected, 
and  begun  the  *Laudi.*  a  series  of  lyricalpoems 
in  praise  of  the  sky,  the  earth,  the  sea  and  great 
heroes.  In  these,  which  it  was  his  intention  to 
complete  in  seven  books,  hiis  art  showed  such  im- 
provement that  his  new  poetic  effort  was  received 
with  great  enthusiasm  throughout  Italy  and,  the 
French  reviewers  singing  his  praise,  he  awoke 
to  find  himself  an  international  character. 

But  D'Annunzio  had  other  fields  to  conquer. 
Turning  to  the  drama  he  produced,  in  rapid 
succession,  a  series  of  notable  plays  including 
*La  Citta  Morta>  (1898);  <La  Giocconda^ 
(1898);  ^La  Gloria>  (1899);  Francesca  da 
Rimini>  (1901)  ;  <La  figlia  di  Jorio>  (1904) ; 
<La  'fiaccola  sotto  il  moggio>  (1905) ;  and  two 
tragedies,  <La  Nave!>  (1908)  and  *Fedra> 
(1909).  The  interludes  between  the  writing  of 
these  plays  he  had  filled  in  with  a  vast  amount 
of  journalistic  and  critical  work,  poems  and 
short  stories.  A  collection  of  the  latter,  <No- 
velle  della  Pescara,*  appeared  in  1902.  The 
younger  literary  set  of  Italy  gathered  about 
him,  and  his  became  a  name  to  conjure  by. 
^Forse  che  si  forseghe  no^  appeared  1910. 

On  account  of  the  non-moral  tone  in  the 
characters  of  many  of  his  novels  and  short 
stories^  certain  critics  ciontinued  to  bitterly  at- 
tack him ;  and  this,  combined  witb  his  incessant 
desire  for  something  new,  took  him  to  the 
French  capital  where  he  wrote  *Le  Marty  re  de 
Saint  Sabastien>  (1911) ;  <Le  Canzoni  della 
Gesta  d'01tremare>  (1912);  <Lc  Chcvrefeulle> 
(1913) ;  and  *C^biria,^  a  very  elaborate  photo 
play  based  upon  historical  incidents  in  the 
second  Punic  War.  <La  Leda  sensa  Cigno* 
•was  published  in  1917. 

"When  the  European  War  broke  o<it  D'An- 
nunzio volunteered  as  a  private  in  tfie  Italian 
army,  in  the  aviation  squad;  and  entered  into 
the  conflict  with  all  the  enthusiasip  of  his  atdent 
nature.  He  was  rapidly  promoted'  a^  in  May 
■1915  he  was  made  a  lieutenant.  Other  military 
honors  followed.  .  By  his  personal  example  and 
with  his  pen  and  his  voice  he  starred  Italy  to 
the  actualities  of  the  war  as  no  other  man  "was 
"able  to.  In  Rome  and  other  <tities,  in  the  antiy 
and  behind  the  lines^  his  voice  carried  the 
weight  of  his  reputation  as  the  national  poet 
•and  the  mouthpiece  of  the  nation.  As  the  na- 
tional press  ^presentative  at  the  front  he  wrotfc 
Some  of  the  mdst  vivid  attd'  intimate  descrip- 
tions of  war  c6i?(»ti'6'ns  penned  during  the 
European  struggle',  in  JftnuAry  he  was  deco- 
nited  with  the  FreiitiK  Cfofcjf  de'  guefre;  and 
this  was  followed  hy  Sfill^ -Mhef*  recognitions 
of  his  sigfnal  strvlce.       •  '-   .v^'^  ^:.i     ■)  '  ■-   !  > 


D'Ammnzio  ialierited  Carducci's  literary 
mantle  as  th«  most  prominent  of  his  adniireira, 
the  most  faithful  of  his  disciples  and  the  most 
ardent  of  his  champions.  As  a  word  painter 
D'Aniiunzio  is  an  artist  of  magnificent  vision. 
His  style  is  brilliantly  perfect.  In  every 
thin^  he  writes  is  the  touch  of  the  poet  of 
plastic  beau^  unsurpassed  in  Italian  literature 
But  most  of  the  characters  in  his  novels  and 
shorter  stories  lack  the  saving  sense  of  hur 
manity.  They  rave  and  rant  and  make  beauti- 
ful, poetical  toudiing  speeches  and  take  them- 
selves  very  seriously;  but  they  do  nothing 
worthy  of  their  hipjh  pretensions,  nor  do  they, 
for  the  most  part,  m  any  way  advance  the  ends 
of  the  story ;  for  they  are  the  brilliant  dreams 
of  a  poet  rather  than  the  sane  creations  of  a 
great  novelbt  and  painter  of  human  nature. 
D'Annunzio  is  too  much  the  subjective  poet  to 
be  a  great  story  teller.  He  misses  scores  of  op- 
portunities to  develop  his  plots  when  the  de- 
velopment^ is  self-evident.  The  same  fault  is 
apparent  in  his  dramas  and  his  short  stories. 
It  is  as  a  poet,  therefore,  that  he  must  live  or 
die.  Few  if  any  Italian  writers  have  equalled 
him  in  his  command  of  rhythm,  his  sense  of 
music,  his  richness,  splendor  and  accuracy  of 
language,  his  vividness  of  perception  and  his 
wonderful  power  of  reproduction.  These,  in 
their  highest  form,  are  essentially  the  gifts  of 
the  poet.  In  his  novels,  short  stories,  dramas, 
tragedies,  poems,  even  in  his  spectacular  photo- 
play, D'Annunzio  is  ever  the  poet ;  and  it  is  the 
power  of  his  poetic  art  that  has  made  him  popu- 
lar in  spite  of  their  artistic  defects  and  lack  of 
moral  notives.  See  Francesca  da  Rimini; 
La  CmX  Morte;  La  Giocconda.  Consult  Bor- 
gese,  < Gabriel  D'Annunzio >  (Naples  1909)  ;  Col- 
lision-Morley,  *  Modem  Italian  Literature^ 
(Boston  1912);  Gargiulo,  ^D'Annunzio  (Bari 
1912) ;  D'Annunzio,  'The  Triumph  of  Death* 
(New  York  1896  )  j'The  Intruder*  (New  York. 
1898);  <The  Victim*  (London  1899);  <The 
Virgins  of  the  Rocks*  (London  1899)  ;  <The 
Dead  City*  (Chicago  1902) ;  'Francesca  da 
Rimini*  (New  York  1902)  •  <The  Daughter  ot 
Jorio*  (Boston  1907):  'La  Giocconda*  (London 
1913);  'The  Butterfly*  (London  1915). 
John  HufifeRX  Cornyn, 
National  University  of  Mexico. 

ANNUS  MIRABILI8,  the  year  1666^ 
famous  in  English  history  for  two  decisive  vic- 
tories over  the  Dutch  fleet,  and  for  the  great 
fire  of  London.  Dryden's  poem  of  this  name, 
published  in  1667,  commemorates  these  events, 
and  is  dedicated  to  ''the  Metropolis  of  Great 
Britain,  th^  most  renown'd  and  late  flourishing 
City  of  London.* 

AKNVILLBy  Pa.»  towasUii  in  Lebanon 
(bounty*  five  miles  west  of  Lebanon,  the  seat  of 
Lebanon  Valley  College,  an  institution  con- 
trolled by  the  United  Brethren  in  Christ  It 
was  founded  in  1762.    Pop.  (1910)  2.482: 

ANOA,  a  genus  oi  Mala^n  buffaloes,  par- 
ticularly the  small  black  species,  with  low.  erect 
•hom$.  called  sapi-utan .  (^4.  defressicomis),  and 
found  in  the  highlands  of  Celebes.  The  genus 
-was  once  classed  with  the  antelopes. 

ANOBIUM;  a  genus'  of  beetles  belonging 
to  the.  family  Ptiniia:  It  contains  the  d&A- 
mtlkdpkaseeU,  A.  -wtHatum;  A.  tesseliium;  etc.. 
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ANODE,  the  name  given  by  Faraday  (in 
1832)  to  the  electrode,  or  terminalp  at  which  a 
current  of  positive  electricity  enters  a  battery 
or  other  electrical  apparatus  in  which  chemical 
work  is  performed  The  term  has  since  been 
extended  so  as  to  include  the  electrode  by  which 
a  positive  electric  current  enters  a  vacuum  tube. 
The  other  electrode,  in  every  case,  is  known  as 
the  ^cathode.*  The  anode  of  a  pnmary  battery 
(see  Battery)  commonly  consists  of  a  plate  or 
rod  of  zinc,  while  the  cauiode  consists  of  a  plate 
of  carbon,  or  copper,  or  platinum.  In  electroly- 
sis the  anode  and  cathode  both  consist,  usually, 
of  platinum  or  carbon.  In  a  vacuum  tube  the 
anode  commonly  consists  of  a  wire  or  disk  of 
platinum,  while  the  cathode  (whtdi  is  varied  in 
shape  according  to  the  puipose  to  which  the 
tube  is  to-  be  put)  is  usually  made  of  aluminum 
or  platinum. 

ANODONTA,  a  subdivision^  of  the  fresh- 
water mussels  (q.v.),  abundant  in  the  streams 
and  lakes  of  the  United  States  and  most  temper- 
ate countries.  They  have  smooth,  thin  shells 
without  hingfe-teeth. 

ANODYNES.     See  Analgesics. 

ANOINTING,  an  Oriental  custom  of 
plving  oil  to  the  head  or  unguents  to  the 
The  Gretks  and  Romans,  particularly  the  for- 
mer, anointed  themselves  after  the  bath.  Wrest- 
lers used  unguents  in  order  to  render  it  more 
difficult  for  their  antagonists  to  ^et  hold  of 
them.  The  use  of  oil  for  ceremonial  purposes 
is  eq^ually  ancient.  Its  first  mention  is  in  Gen. 
xxviii,  18^  where  Jacob,  in  commemoration  of 
a  remarkable  dreani^  is  said  to  have  set  up  a 
pillar  and  poured  oil  upon  it.  In  the  Mosaic 
law  and  several  ancient  rehgions  a  sacred  char- 
acter was  attached  to  the  anointing  of  the  gar- 
ments of  the  priests  and  things  belonging  to  the 
ceremonial  ot  worship.  This  could  be  done 
onlv  with  oil  made  for  the  purpose,  and  signi- 
fied a  consecratibn  of  the  articles  to  the  service 
of  religion.  Jewi^  priests  and  kings  were 
anointed  when  inducted  into  office,  and  were 
called  the  anointed  of  the  Lord,  to  show  that 
their  persons  were  sacred  and  their  office  from 
(k)d  The  Old  Testament  prophecies  respecting 
the  Redeemer  style  him,  on  account  of  his  royal 
descent  and  his  dignity,  Messias,  that  is.  the 
Anointed,  which  is  also  the  meaning  oi  his 
Greek  name  (Thrist.  The  custom  of  anointing 
still  exists  in  the  Roman  Catholic  and  Oriental 
Churches  (see  Sacraments),  and  is  also  fre- 
quently a  part  of  the  ceremony  of  coronation. 

ANOKA,  a-n&lci,  Minn.,  a  small  city,  the 
county-seat  of  Anoka  Cx>unt^,  with  manufac- 
tures of  lumber,  flour,  machinery,  a  sash  and 
door  factory,  a  motor  company  and  a  starch 
factory.  It  is  18  miles  north-northwest  of  Min- 
neapolis on  the  Great  N'orthem,  Minneapolis 
Northern  and  the  Northern  Pacific  railways 
and  on  Rum  River.  The  commission  govern- 
ment chosen  (1913)  provides  for  election  of 
mayor  and  four  commissioners  biennially.  Both 
water  works  and  electric  Hjarht  plant  are  owned 
by  the  municipality.    Pop.  (1910)  3,972. 

ANOLIS,  a  ffenus  of  slender,  long-tailed, 
iguanid  lizards  of  the  American  tropics,  which 
are  expert  climbers  and  seek  their  insect  food 
principally  in  trees  and  bushes.  They  have  a 
pouch  under  the  throat  and  the  ability  to  change 
color.  It  is  not  surprising,  therefore,  that  one 


of  the  species   (A.  carelimnfis),  a  beautifal 

f olden-green  lizard,  veiy  common  in  our 
louthem  States,  and  often  kept  as  a  pet,  should 
be  called  the  American  chameleon.  About  IQO 
other  species  are  known.     See  Chameleon. 

ANOMALY,  a  deviation  from  a  rule. 
That  which  deviates  is  called  anomalous.  In 
astronomy  the  true  anomaly  is  the  angle  which 
a  line  drawn  from  a  planet  to  the  sun  has 
passed  through  since  the  planet  was  last  ^t 
its  perihelion  or  nearest  distance  to  the  sun. 
On  account  of  the  planets  not  moving  with  the 
same  velocity  at  all  parts  of  their  orbits,  this 
angle  does  not  increase  uniformly;  hence  its 
name.  The  anomalistic  year  is  the  interval  be- 
tween two  successive  times  ^t  which  the  earth 
is  in  perihelion,  or  365  days  6  hours  13  min- 
utes 48  seconds.  In  consequence  of  the  ad- 
vance of  the  earth's  perihelion  among  the  stars 
in  the  same  direction  as  the  earth's  motion  and 
of  the  precession  of  the  equinoxes,  which  car- 
ries the  equinoxes  back  in  the  opposite  direc- 
tion to  tne  earth's  motion,  the  anomalistic 
vear  is  longer  than  the  sidereal  year,  measured 
by  the  sun's  return  to  the  same  position  among 
the  stars,  and  still  longer  than  the  tropical  or 
common  year,  measured  by  the  earth's  return 
to  the  same  equinox  It  exceeds  the  latter  by 
25  minutes. 

ANONA,  a-nd^-na,  a  name  given  in  Mexico, 
Central  America  and  the  countries  of  the  west 
coast  to  the  chirimoya  and  sometimes  to  other 
members  of  the  Anonaceae  family. 

ANONYMOUS,  a  term  applied  to  a  woric 
the  author  of  which  does  not  give  his  name. 
There  are  no  rules  about  the  signing  of  names 
to  works  in  Great  Britain  and  the  United 
States.  Consult  Cushing,  <Anonyms>  (Cam- 
bridge, Mass..  1890),  and  ^Initials  and  Pseudo- 
nyms>  (1st  series.  New  York  1885;  2d  series, 
id.  1888);  Halkett  and  Laing,  ^Dictionary  oi 
Anonymous  and  Pseudonymous  Literature' 
(4  vols.,  New  York  1882-88);  Hamst,  O., 
^Handbook  of  Fictitious  Names'  (London 
1868). 

ANOPHELES,  a  genus  of  CuHcida^  (mos- 
quitoes), embracing  those  species  of  blood- 
sucking mosquitoes  which  carry  and  communi- 
cate to  human  beings,  by  biting,  malarial  dis- 
eases.    See  Mosquito. 

AN'OPLOTHE'RIUM,  an  extinct  prim- 
itive ruminant  fossil  in  the  Upper  Eocene 
formations  of  Europe.  It  was  among  the  first 
fossil  vertebrates  discovered  in  the  gvpsum 
quarries  of  Montmartre  in  Paris  and  was 
named  by  Cuvier  in  1822  from  its  defenseless 
character  JGr.  avojrXoy,  unarmed;  OtfpUtVy 
beast),  as  it  has  neither  tusks  nor  horns  to 
protect  itself  from  its  carnivorous  enemies. 
They  form  the  type  of  a  distinct  family,  in 
many  respects  intermediate  between  the  swine 
and  the  true  ruminants. 

ANORTHITE,  a  triclinic  feldspar,  having 
the  composition  of  a  silicate  of  aluminum  and 
■calcium,  CaAltSi«Oa.  It  is  especially  interest- 
ing to  the  chemical  mineralogist  because  it 
stands  at  one  end  of  the  albite-anorthite  series 
of  feldspars  (see  Feldspars).  Its  cleavage  is  in 
perfect  parallel  with  the  base  and  (tistinct  paral- 
lel with  the  brachypinacoid.  It  is  brittle,  brealt- 
ing  with  a  coachoidal  to  uneven  fracture.  lis 
hardness  is  6  to  .6.5  and  specific  gravity. aboiit 
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2.75.  It  is  usually  colorless  or  white,  some- 
times grayish  or  inclining  to  brick-red.  It 
occurs  m  glassy  crystals  in  the  ejected  blocks 
at  Mount  Vesuvius,.  Italy. 

ANOSMIA,  the  loss  of  the  sense  of  smell. 
This  may  be  produced  by:  (1)  Injury  to  the 
nerves  of  smell  as  they  originate  in  the  mucous 
membrane  of  the  nose,  in  chronic  nasal  ca- 
tarrh, in  polypi  or  in  injury  to  the  nose.  (2) 
By  injury  to  the  olfactory  bulbs  or  to  the  ol- 
factory tracts.  Such  injuries  occur  in  severe 
blows  or  falls,  particularly  in'  fracture  of  the 
ethmoid  nlate  accompanying  fracture  of  the 
skull.  (3)  By  injury  to  the  brain  centres  of 
smell,  which  are  located  in  and  about  the  un- 
cinate gyrus.     See  Smell. 

ANSARIES.    See  Nossairians. 

ANSCHAR  (ANSGAR  or  ANSKAR), 
French  prelate:  b.  near  Amiens,  801;  d.  Bre- 
men, 3  Feb.  865.  He  was  educated  at  the  mon- 
asteries of  Corbie  and  of  Korvei.  He  be- 
longed to  the  Frankish  nobility  and  under,  the 
patronage  of  Louis  le  Debonnaire,  together 
with  Autbert,  went  to  preach  Christianity  to 
the  Northmen  of  Schleswig.  Here  he  en- 
dured many  persecutions  but  succeeded  suffi- 
ciently to  <  have  the  Pope  establish  an  arch- 
bishopric in  Hamburg.  Anschar  was  made  the 
first  archbishop  in  831.  When  Hamburg  was 
overnm  and  plundered  by  the  Danes  in  845, 
Anschar  was  obliged  to  flee.  Later  he  preached 
in  Denmark  and  Sweden.  A  church  was 
named  after  him  at  Bremen.  He  was  canon- 
ized by  the  Roman  Catholic  Church.  He  was 
the  author  of  a  life  of  Saint  Willehad.  His 
feast  is  celebrated  on  3  February.  Consult 
lives  by  G.  H.  Klippel  (Bremen  1845)  and 
Tappehorn  (Mtinster  1863);  also  Butler,  A., 
^Lives  of  the  Saints^   (London  1847). 

ANSELM,  Saint,  a  celebrated  theologian, 
re^rded  by  some  as  the  founder  of  scholas- 
ticism: b.  Aosta,  in  Piedmont,  1033;  d.  Can- 
terbury, 21  April  1109.  At  27  he  became  a 
monk  at  Bee  in  Normandy,  whither  he  had 
been  attracted  by  the  celebrity  of  his  country- 
man Lanfranc,  then  prior  of  the  monastery 
tfiere.  When  Lanfranc  was  promoted  to  the 
abbacy  of  Caen,  Anselm  was  elevated  to  the 
dignity  of  prior  and  in  1078  he  was  made  ab- 
bot, which  office  he  retained  for  15  years. 
During  this  period  he  wrote  his  first  philo- 
sophical and  religious  works:  the  dialogues 
on  <Truth  and  Free-will,>  <De  Veritate>  and 
<De  Libertate  Arbitrii>  and  the  treatises  <Mon- 
ologion^  and  ^Proslogion,^  and  at  the  same 
time  his  influence  made  itself  so  strongly  felt 
that  Bee  became  the  chief  seat  of  learning  in 
Europe.  In  1093  Anselm  was  offered  the  arch- 
bishopric of  (Canterbury,  which  had  lain  va- 
cant since  the  death  of  Lanfranc  in  1089,  and 
accepted  the  offer,  though  with  great  reluc- 
tance and  with  the  condition  that  the  King 
of  England.  William  Rufus,  should  acknowl- 
edge Pope  Urban  in  opposition  to  the  antipope 
Clement,  which  the  King  ultimately  consented 
to  do.  In  1097,  a  new  difficulty  having  arisen 
between  Anselm  and  William,  the  former  set 
out  for  Rome  to  consult  with  the  Pope.  Ur- 
bait  received  him  with  great  distinction,  but 
did  not  venture  to  declare  himself  on  the  side 
of  the  iprelate  in  hi?  dispute  with  the  King. 
Meanwhile  WilHam  had  seized  on  the  revenues 
of  the  sec  of  Canterbury,   which  he  retained 


till  his  death  in  1100.  Anselm  accordingly 
remained  abroad,  where  he  wrote  his  cele- 
brated treatise  on  the  atonement,  ^Cur  Deus 
Homo.>  When  William  Rufus  was  succeeded 
by  Henry  I,  Anselm  was  recalled.  His  canpn- 
ization  seems  to  have  taken  place  in  1494. 
All  the  works  of  Anselm  are  directed  toward 
founding  a  reasoned  system  of  Christian 
truth.  Such  a  system  he  considered  to  be  a 
legitimate  demand  of  reason,  although  he  re- 
peats again  and  a^ain  the  doctrine  that  faith 
IS  necessary  to  the  intelligence  of  the  Christian 
mysteries,  that  the  teachmg  of  revelation  must 
first  be  accepted  by  faith' and  afterward  shown 
to  have  the  support  of  reason.  His  celebrated 
ontological  proof  of  the  existence  of  C^od  is 
to  be  found  in  the  ^Proslogion.^  The  ^Cur 
Deus  Homo,>  treating,  as  already  mentioned, 
of  the  atonement,  is  the  most  important  of 
Anselm's  works.  In  order  to  satis  fv  the  reason 
of  the  need  of  an  atonement  and  of  the  efficacy 
of  the  particular  atonement^  that  the  Christi^ 
religion  represents  as  having  been  made  m 
the  death  of  Christ,  Anselm  endeavors  to 
establish  the  following  positions:  First,  that* 
God's  honor  is  wounded  by  sin  and  His  jus- 
tice therefore  requires  satisfaction;  second, 
that  this  satisfaction  can  be  given  only  through 
one  who  is  at  once  (}od  and  man;  and  third, 
that  the  voluntary  death  of  Christ  actually 
accomplished  this  satisfaction.  The  works  of 
Anselm  have  often  been  published.  The  last 
complete  edition  forms  the  155th  volume  of 
Abb6  Migne's  ^Patrologiae  Cursus  Completus.^ 
Among  the  numerous  separate  editions  of  tiie 
^Cur  Deus  Homo'  may  be  mentioned  those  of 
Lammer  (Berlin  1857)  and  Fritzsche  (Ztirich 
1868).  Anselm's  personal  character,  distin- 
guished by  single-mindedness,  gentleness, 
large-heartedness  and  piety,  makes  him  one 
of  the  brightest  ornaments  of  the  Christian 
Church.  Consult  Eadmer,  <Vita  Anselmi^ ; 
die  works  of  Franck  (1842)  ;  Hassc  (1843-52)  ; 
R&nusat  (1853);  ChurA,  R.  W.  (1870); 
Rigg   (1896)   and  Welch   (1900). 

ANSBRBS  (Lat.  nom.  plur.  of  anser. 
goose),  an  order  of  water-birds,  chiefly  marked 
by  the  series  of  tooth-like  projections  on  the 
edges  of  both  mandibles,  so  placed  that  those 
on  the  upper  mandible  nt  into  the  spaces  be- 
tween those  on  the  lower  when  the  mandibles 
are  closed.  Ducks,  geese  and  swans  (qc^.v.) 
belong  in  this  order  and  some  classifications 
also  include  the  screamers.  They  live  and 
breed  near  the  water,  are  found  m  all  parts 
of  the  world,  and  are  usually  of  large  size. 
As  a  rule,  they  are  swimming-birds  and  their 
numerous  young  need  but  little  care.  About 
200  species  are  known. 

ANSON,  George,  Lord,  a  celebrated  Eng- 
lish navigator:  b.  Shugborough,  23  April  1697; 
d.  Moor  Park,  6  June  1762.  He  entered  the 
navy  at  an  early  age  and  became  a  captain  in 
1724.  In  1740  ne  was  made  commander  of  a 
fleet  sent  to  the  South  Sea,  directed  against  the 
trade  and  colonies  of  Spain.  The  expedition 
consisted  of  five  men-of-war  and  three  smaller 
vessels,  which  carried  1,400  men.  After  much 
suffering  and  many  stirring  adventures  he 
reached  the  coast  of  Peru,  made  several  prizes 
and  captured  and  burned  the  city  of  Paita.  His 
squadron  was  now  reduced  to  one  ship,  the 
Centurion,   but   with   it   he  took   the   Spani^ 
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tfeasore  fcalleon  from  Acapuloo,  arriving  in 
England  in  1744,  with  treasure  to  the  amount 
of  £500,000,-  after  having  circumnavigated  the 
globe.  His  adventures  and  discoveries  are  de- 
scribed in  the  well-known  Anson's  ^ Voyage,^ 
compiled  from  materials  furnished  bv  Anson. 
His  victory  over  the  French  admiral  jTonqui^re, 
near  Cape  Finisterre  in  1747,  raised  him  to  the 
peerage  with  the  title  of  Lord  Anson,  Baron  of 
Soberton.  Four  years  afterward  he  was  made 
First  Lord  of  the  Admiralty.  In  1758  he  com- 
manded the  fleet  before  Brest  protected  the 
landing  of  the  British  at  Saint  Malo,  Cherbourg, 
etc,  and  received  the  repulsed  troops  into  his 
vessels. 

ANSON,  William  ReyneU,  Rt.  Hon. 
Sn,  3d  baronet:  b.  1844;  d.  Oxford,  4  June 
1914.  A  famous  English  jurist,  educated  at 
Eton  and  Oxford,  where  he  won  some  of  the 
highest  academical  distinctions.  He  practised 
at  the  bar  till  1873;  was  appointed  Vinerian 
reader  in  English  law  at  Oxford  {IS74); 
where  he  took  an  active  part  in  promoting  the 
foundation  of  a  school  of  law.  In  1880  he 
made  a  bid  for  parliamentary  honors  as  a 
Liberal,  unsuccessfully.  Elected  warden  of 
All  Souls'  CoHege  in  1881 1  became  a  member 
of  the  Hebdoma(&l  Council  in  1884  and  vice- 
chancellor  in  1898.  In  1899  he  was  elected 
M.P.  for  Oxford  University,  but  as  a  Unionist 
In  1902  he  was  made  parliamentary  secretary 
of  the  Board  of  Education  and,  as  the  repre- 
sentative of  the  Education  Department  in  the 
House  of  Commons^  he  had  much  to  do  with 
defending  and  bringing  into  operation  the  Edu- 
cation Act  of  1903.  He  established  an  endur- 
ing reputation  by  his  ereat  work,  <Thc  Law 
and  Custom  of  the  Constitution  >  (1881),  a 
monument  of  learning  and  lucid  exposition  and 
the  most  trustworthy  guide  to  me  complex 
machinery  of  British  government.  It  is  the 
textbook  from  which  British  statesmen  have 
to  learn  their  business.  His  other  chief  work, 
<The  Principles  of  the  Law  of  Contract* 
(1879),  has  also  become  a  standard  classic 
Sir  William  Anson  was  a  trustee  of  the  Brit- 
ish Museum  —  an  honor  more  difficult  of  at- 
tainment than  a  mere  peerage.  The  future 
King  of  England  received  his  instruction  in 
constitutional  history  from  him.  As  Anson 
died  unmarried,  the  baronetcy  passed  to  his 
nephew.  Sir  Denis  Anson,  a  very  young  man, 
who  was  drowned  in  the  Thames  a  month 
later. 

ANSON,  Tex.,  town  and  county-seat  of 
Jones  County,  on  the  Wichita  Valley  and  the 
Abilene  Southern  railroads,  150  miles  west  of 
Fort  Worth.  The  town  is  located  in  the  midst 
of  a  fine  agricultural  country  and  has  extensive 
cotton  and  live  stock  interests.  It  contains 
cotton  gins,  confectioneries  and  a  municipal 
waterworks,  two  banks  with  combined  re- 
sources of  $140,000,  a  common  school  and  a 
high  school  and  five  churches.  The  value  of 
taxable  property  is  $625,000  and  the  municipal 
revenue  amounts  to  about  $7,500.  The  town 
is  under  the  commission  form  of  government. 
Pop.  2.500. 

ANSONIA,  Conn.,  dty  of  New  Haven 
Counter,  situated  on  the  Naugatuck  River,  a 
few  miles  above  its  junction  with  the  Housa- 
tonic,  and  on  the  New  York.  N.  H.  &  H.  Rail- 
rosid,   bemg    also   the   terminus   of   the   New 


Haven  and  Derby  branch;  12  miles  northwest 
of  New  Haven.  Among  its  public  buildings 
are  the  Anson  G.  Phelps  public,  library,  a 
memorial  to  the  founder  (in  1840)  of  the  city, 
and  the  city  hall.  Ansonia  has  extensive  manu- 
factories of  brass  and  copper  goods,  clocks 
and  clock  equipments,  movements,  etc,  elec- 
trical supolies,  flour,  lumber  and  lumber 
products,  foundries  and  madhine  shops,  etc 
According  to  the  United  States  census  of 
manufactures  in  1914,  there  were  42  establish- 
ments of  factory  grade  employing  4,882  per- 
sons^ of  whom  4,312  were  wage-earners,  re- 
ceiving annually  $2,412,000  in  wages.  The 
capital  employed  was  $16,535,000  and  the 
year's  ouj^ut  was  valued  at  $21,499,000;  of 
this,  $4,287,000  was  added  by  manufacture. 
Since  1909  the  capital  in  Ansonia's  industries 
has  increased  69.4  per  cent  and  the  output  has 
increased  7  per  cent.  It  was  formerly  a  part 
of  Derby  and  received  its  city  charter  from  the 
l^slaturein  1892.  Pop.  (1910)  15,152;  (1916) 
1^500. 

ANSWER^  in  law,  a  defense  in  writing, 
made  b^  a  defendant  to  charges  contained  in  a 
complamt  filed  by  the  plaintin  against  him  in  a 
court  of  law.  In  all  the  code  States  a  statute 
similar  in  its  provisions  to  §  500  of  the  New 
York  Code  of  Civil  Procedure  has  been 
adopted.  This  section  provides  that  the  an- 
swer of  the  defendant  must  contain:  (H  A 
general  or  specific  denial  of  each  material  al- 
legation of  we  complaint  controverted  by  the 
defendant,  or  of  any  knowledge  or  information 
thereof  sufficient  to  form  a  belief  j  (2)  a  state- 
ment of  any  new  matter  constituting  a  defense 
or  cotmterclaim,  in  ordinary  and  concise  lan- 
guage, without  repetition. 

ANT,  a  small  social  insect  of  the  family  of- 
Hymenoptera,  characterized  W  unusual  dis* 
tinctness  of  the  three  regions  of  the  body,  head, 
thorax  and  abdomen  and  by  the  stack  or  petiole 
of  the  abdomen  having  either  one  or  (rarely) 
two  ^scales*  or  ^odes,*  so  that  the  abdomen 
moves  very  freely  on  the  trunk  or  thorax.  The 
antennae  are  elbowed  as  in  wasps  and  bees. 
Ants  live  in  societies^  consisting^  besides  the 
males  and  females,  of  smaller  wingless  work- 
ers. In  all  ants,  exon^t  the  Odontotnctchida 
and  Dotylid^,  the  mandibles  are  wide  apart  at 
the  base  or  insertion,  so  that  they  can  lie  used 
without  the  other  appendages  of  the  momh 
being  opened  or  even  moved.  Both  males  and 
females  are  winged,  but  the  males  are  much 
smaller  than  the  females,  while  the  wingless 
workers  are  smaller  than  the  males.  In  these 
wingless  forms  the  segments  of  the  thorax 
become  more  or  less  separated,  making  the 
body  much  longer  and  slenderdr  and  less  com* 
pact  than  in  the  winged  normal  sexual  forms, 
the  prothorax  being  more  developed  than  in 
the  males  and  females.  The  workers  often 
consist  of  two  forms:  one  with  a  laige  cubical 
head,  or  worker  major,  sometimes  called  a 
soldier,  and  the  usual  small-headed  form,  or 
worker  minor.  In  certain  genera  this  Poly- 
morphism (q.v.)  b  still  more  marked.  The 
legs  are  usually  long  and  slender,  the  tarsi  are 
five-jointed  as  usual  in  Hymenoptera,  but  the 
front  or  basal  joint  is  disproportionately  long, 
so  that  it  functions  as  if  part  of  the  tibia;  the 
tibias  of  the  fore  pair  of  legs  are  furnished 
with  comb  for  deamng  the  antennae  and  mouth 
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appendages.  A  sting  is  sdmetimes  fMresent»  as 
in  the  PoneridtB,  which  sting  like  wasps  and 
bees  and  in  the  MyntUcince,  while  in  the  workers 
of  ordinary  ants  it  is  either  vestigial  or  en- 
tirely wantinfif.  Some,  ants  secrete  an  active 
poison  (formic  acid),  which  they  inject  into 
the  wound  made  by  their  jaws  in  biting.  In 
the  FormicintB,  whose  sting  is  atrophied,  the 
amount  of  poison  secreted  is  ^relatively  enor- 
mous^ (Janet).  Our  Formica  obscuripes  is  a 
very  ferocious  species  and,  like  the  European 
F.  praiensis,  rises  upon  its  hind  legs,  curves 
the  abdomen  and  ejects  its  venom,  while  Muck- 
ermann  adds  that  the  ejection  of  formic  acid 
is  so  copious  as  to  enforce  the  observer  to 
momentarily  retire. 

The  larvse  of  ants  are  uniformly  maggot- 
like, being  legless,  soft-bodied,  cylindrical  and 
with  a  small  head  bent  on  tne  breast.  They 
are  helpless  and  are  fed  by  the  workers. 

Wheeler  has  shown  that  different  species  of 
ants  employ  very  different  methods  of  feeding 
their  larvse.  Some  (those  of  Camtonotus,  For- 
mica, Lasius  and  Myrmica)  feed  their  young 
with  liquid  food  regurgitated  from  their  cro^s 
and  possibly  also  with  the  secretion  of  the  sah- 
vanr  glands.  Other  species,  however.  Ponerina 
and  some  M\rmicina,  feed  their  larvse  with 
comminuted  insects.  Wheeler  states  that  the 
larvse  of  certain  ants  *are  not  only  able  to 
subsist  on  solid  food,  but  even  on  food  of  a 
vegetable   nature.' 

The  larvse  of  the  stingless  genera  usually 
spin  a  delicate  silken  cocoon,  while  those  of 
the  aculeate  genera  do  not.  \\^thin  the  cocoon 
the  larva  transforms  into  the  pupa. 

Nesting  Habits.— The  history  of  a  for- 
micarium,  or  ants*  nest,  is  as  follows :  The 
workers  only  (but  in  some  species  the  winged 
ants)  hibeftiate  and  are  found  early  in  the 
^ring  taking  care  of  the  eggs  and  larvae  pro- 
auced  by  me  autumnal  brood  of  females. 
Every  ant  colony  is  founded  by  a  single  fer- 
tilized female,  in  the  course  of  the  summer 
the  adult  forms  are  developed,  swarming  on. a 
hot,  sultry  day.  The  small  yellow  ants,  abun- 
dant in  paths  and  about  houses  in  New  Eng- 
land, generally  swarm  on  the  afternoon  of 
some  hot  day  in  the  first  week  of  September^ 
when  the  air  is  filled  toward  sunset  with 
myriads  of  them.  The  females,  after  their 
marriage  flight  in  the  air,  may  then  be  seen 
entering  the  ground  to  lay  their  eggs  for  new 
colonies,  or  they  sure  often  seized  by  the  work- 
ers and  retained  in  the  old  colonies.  Having 
no  more  use  for  Uieir  win^s,  they  pluck  them 
off  and  may  be  seen  runmng  about  wingless. 
The  female,  after  laying  her  eggs,  does  not  go 
abroad  in  search  of  food,  but  feeds  the  young 
larvae  with  food  regumtated  from  her  stom-* 
ach  and  derived  from  her  fat-bodies;  thus  the 
larvae  are  poorly  fed  and  become  workers. 

Nests. —  The  nests  of  some  species  of 
Formica  are  six  feet  in  diameter  and  contain 
many  thousand  individuals.  Ants  also  build 
nests  of  clay  or  mud  and  inhabit  hollow  trees. 
Ants  in  Europe  build  true  mounds^  sometimes 
three  feet  high,  but  in  Nordi  Amenca  they  arc 
mostly^  subterrajiean,  though  in  Wisconsin  one 
ant  (F.  obscuripes)  erects  a  true  mound  about 
20  inches  high. 

Formica  sanguinea  is  one  of  our  most 
abundant  species,  making  htllodcs  of  sand  or 
clay,  according  to  the  nature  of  the  ground. 


From  the  formicary  walks  and  underground 
galleries  radiate  in  a  labyrinth  in  all  directions ; 
and  deep  down,  where  the  soil  is  perpetually 
moist,  the  ealleries  des<%nd  to  a  relatively 
greater  depth  than  in  Europe.  Packard  has 
found  a  variety  of  this  species  in  Labrador, 
where  it  is  common.  It  does  not  throw  up 
hillocks,  but  tunnels  in  the  earth.  The  nest  oi 
CEcophylla  smaragdina  is  formed  by  drawing 
together  a  number  of  green  leaves,  which  are 
united  with  a  fine  web.  Some  nests  are  a  foot 
in-  diameter.  This  species  swarms  in  hilly  for- 
ests in  New  Guinea.  Its  sting  is  not  very  se- 
vere. 

It  is  in  argillaceous  countries  especially 
that  the  CEcodomas  build  their  enormous  for- 
micaries, so  that  one  perceives  them  from  afar 
by  the  projection  which  they  form  above  the 
level  of  the  soil,  as  well  as  by  the  absence  of 
vegetation  in  tneir  immediate  neighborhood. 
These  nests  occupv  a  surface  of  many  square 
metres  and  their  depth  varies  from  one  to  two 
metres.  Very  many  openings,  of  a  diameter 
of  about  one  to  three  inches,  are  contrived 
from  the  exterior  and  conduct  to  the  inner 
cavities  which  serve  as  storehouses  for  the 
eggs  and  larvae.  The  central  part  of  the  nest 
forms  a  sort  of  funnel,  desired  for  the  drain- 
age of  water,  from  which,  m  a  country  where 
the  rains  are  often  abundant,  they  could  hardly 
escape  without  being  entirely  submen^ed  if 
they  did  not  provide  some  outlet  for  it 

The  ^agricultural  ant^  myth  has  been  ex- 
ploded by  Wheeler,  who  shows  that  these  ants 
do  not  plant  grass  seeds  or  ^ant-rice*  for  a 
harvest.  It  is  probable  that  Lincecum's  error 
was  due  to  the  fact  that  the  sprouted  seeds 
stored  up  and  then  cast  away  as  inedible  take 
root  and  thus  form  a  partial  circle  of  tall  grass 
around   the  nest. 

Mushroom  Gardens.— Moller  has  de- 
scribed what  he  calls  ^mushroom  gardens* 
made  by  several  South  American  species  of 
Atta.  The  ants  cut  and  bring  the  large  pieces 
of  leaves  into  their  cellars,  then  cut  them  into 
smaller  fragments  and  finally  comminute 
these  still  further  till  they  form  a  flocculent 
greenish-brown  pulp.  This  pulp  is  heaped  up 
and  soon  becomes  mvaded  by  the  mycehum  of 
a  fungus  (Rozites  qongylophora).  The 
mycelium  is  kept  aseptically  dean  —  that  is, 
free  from  all  other  si>ecies  of  fungi  and  even 
from  bacteria  —  and  induced  to  ^row  in  an 
abnormal  way  b>r  bringing  forth  minute  swell- 
ings which  constitute  Uie  only  food  of  the  ant 
colony.  Moller  likens  these  swellings  to  the 
kohlrabi  of  the  German  kitchen  gardens. 

Forel  has  studied  the  habits  of  two  other 
species  {Atta  cephalotes  and  A.  sexdens)  in 
Colombia,  in  relation  to  this  process  of  col- 
lecting and  comminuting  the  leaves  and  in 
cultivating  the  mushroom.  He  has  found  that 
the  largest  workers  (soldiers^  triturate  the 
leaves  and  defend  the  nest.  Tney  draw  blood 
when  they  fight.  The  indigenes  are  said  to  use 
these  insects  for  closing  wounds.  They  in- 
duce them  to  bite  the  two  lips  of  the  wound 
and  thereupon  sever  the  bodies  from  the  heads, 
which  then  serve  as  a  suture.  The  medium- 
sized  workers  cut  the  leaves  from  the  trees, 
while  in  the  nest  the  workers  of  the  minim 
caste  are  forever  clipping  the  threads  of  the 
mycelium  of  the  Rosites,  which  then  develops 
the  kohlrabi  on  which  the  ants  feed. 
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Wheeler  excavated  a  large  nest  of  Icaf- 
cutlin^  ants  {Attaferrens)  in  a  piece  of  wood- 
land in  Texas.  The  large  burrows,  nearhr  an 
inch  in  diameter,  were  tonnd  to  extend  down 
to  a  depth  of  from  three  to  five  feet,  and  to 
open  faito  large  chambers,  som«  of  which  were 
fully  10  inches  across  and  five  to  eight  indies 
high.  A  few  of  these  chambers  were  traversed 
by  the  roots  of  a  large  cedar,  in  the  shade  of 
which  the  ants  had  dug  their  formicary. 
Mw^oom  gardens  were  found  heaped  Upon 
the  floor,  or,  more  rarelv,  enveloping,  as  atrial 
or  *hanging^  gardens,  the  roots  that  extended 
across  me  chambers. 

The  shape  of  a  mushroom  garden  is  that  of 
a  discoidal  sponge.  On  its  upper  surface  the 
ants  pile  up  the  flocculent  vegetable  debris; 
threaded  in  all  directions  with  fungus  hyphse, 
in  the  form  of  thm,  vertical  anastomosing  platesL 
so  that  as  mudh  surface  as  possible  is  exposed 
to  the  atmos|rfiere  of  die  diamber.  This  at** 
mosphere  must  contain  a  great  amount  of  car- 
bon-dioxide and  a  very  small  amount  of  oxy- 
gen. The  ants  leave  several  tubular  or  funnel- 
shaped  opening,  varying  in  diameter,  and  ex- 
tending down  mto  some  chambers  excavated  in 
the  base  of  the  vegetable  mass.  In  these  cham- 
bers lives  the  huge  queen  of  the  colony  (an 
insect  nearly  an  inch  long),  the  newly-fledged 
males  and  virgin  queens,  together  with  the  lar- 
vs,  popse  and  attendant  ants.  The  whole  mush- 
room garden  swarms  with  workers  representing 
all  the  different  castes  so  characteristic  of  the 
genus  Atta,  The  big-headed  soldiers  stalk  about 
slowly  over  the  surface  of  the  comb,  descending 
from  time  to  time  into  the  interior,  as  if  to 
make  sure  that  the  ^reat  family  is  properly  at- 
tending to  its  multifarious  occupations,  while 
thousands  of  mmims  keep  moving  about 
tbroogh  the  meshes  of  the  mycelium,  weeding 
the  garden. 

IMatioii  of  QnaMty  and  Qwditlty  of  Pood 
to  the  Prodnctioti  of  the  Sexless  Workers* — 
As  is  obvious,  since  the  workers  rarely  lay 
e^,  the  worker  caste  is  not  inherited  either 
directly  or  collaterally  from  the  parents.  The 
view  now  siiggested  and  supported  tnr  a  con- 
siderable bo<&  of  facts  is  that  the  larvae  on 
hatching  are  at  first  all  alike  and  that  those 
which  become  workers  are  fed  with  different 
as  well  as  less  food  than  those  which  develop 
into  sexual  individuals.  We  know  that  the 
differences  between  the  queen  and  the  wosker 
bees  are  due  to  differences  in  the  nature  of 
the  food.  The  worker  white  ants  have  been 
found  by  Grassi  to  be  the  result  of  having 
different  food  and  less  of  it  than  the  males 
or  females.  Wasmann  believes  that  the  large 
workers  of  Polyergus  rufescens  (^ergatoid 
females*)  are  produced  by  the  slave  ants  (For- 
mica fusc6i),  Irving  in  the  colony,  through  ex- 
cessive care  and  feeding  of  certain  larvse,-— that 
is,  that  ihefusca  worlrers  or  slaves  attempt  to 
mnge  worker  larvae  of  Polyergus  into  queens, 
but  succeed  only  in  producing  the  wingless 
ergatoids.  Emery  also  holds  that  the  sexual 
polymorphism  of  the  ant  colony  is  the  result  of 
the  development  of  an  instinct  in  the  workers 
to  feed  the  larvae  in  different  ways  and  thus  the 
diaracters  ih  which  the  worker  differs  from 
the  corresponding  sexual  forms  are  not  con- 
genital but  acquired. 

As  has  been  said,  the  female  ant,  on  found- 
ing a  new  colony,  herself  livts  and  nourishes 


the  freshly-hatched  larvae  with  food  from  her 
stomach,  Ultimately  from  the  fat-body.  Hence 
these  larvae  of  the  first  brood  are  poorly  fed  and 
become  small  or  dwarf  workers  (micro-ergates). 
These  workers  leave  the  nest  and  bring  in  food 
to  their  half-starved  parent.  Thus  fed  she  be- 
comes more  prolific,  lavs  another  batch  of  eggs 
and  the  larvae  become  larger  and  finally  change 
into  larger-sized  workers.  The  colony  thus  be- 
comes more  populous  and,  as  Wheeler  states, 
the  workers  of  successive  broods  grow  larger 
until  they  attain  the  full  stature  of  the  species. 
Then  and  not  till  then  do  the  workers  bring  up 
the  males  and  queens,  which  are  carefully  herd- 
ed, fed  and  groomed  by  the  workers  until  ready 
for  the  marriage  flight.  In  some  species  of  ants 
the  males  and  virgin  queens  do  not  appear  till 
the  second  or  third  year  after  the  colony  is 
fotmded.  In  a  few  American  species  of  the 
huge  cosmopolitan  genus  Pheidole,  Wheeler  and 
others  find  that  the  large-headed  and  small- 
headed  or  dwarf  workers  are  connected  by  a 
perfect  series  of  intermediate  forms  and  this  is 
due  to  the  varying  quantity  of  food.  After  an 
unfavorable  season  (autumn  and  winter)  of 
drought  and  cold  the  number  of  Pheidole  sol- 
diers was  unusually  small.  Thus  Grassi's  view 
as  to  the  origin  of  the  polymorphic  forms  in  the 
termites  being  dependent  on  the  quality  and 
quantity  is  borne  out  by  recent  observations  on 
dnts. 

P<^ymorpfalBiii  and  VariabiUty  of  Ant 
Castas^ — No  solitary  ants  are  known  to  exist, 
in  all  besides  the  males  and  females  there  are 
workers,  and  this  is  the  direct  result  of  their 
social  mode  of  life.  In  our  common  species 
there  is  only  one  kind  of  worker,  those  in  which 
the  head  is  of  uniform  size,  no  big-headed  ones 
or  soldiers.  But  in  ants  collectively,  though 
not  in  any  one  genus,  there  may  be  eight  sets 
of  individuals-^ that  is,  ordinary  males  and 
^ergatoid*  males,  ordinary  females  and  er^- 
toid  fertile  females,  and  exceptionally  (Formtca 
fufd),  a  set  intermediate  between  the  female 
and  the  worker;  there  are  also  soldiers,  woricer- 
majors  and  one  or  more  kinds  of  worker- 
minors.  The  adult,  sexually  capable,  though 
wingless  forms,  are  called  by  Forel  ^ergatoids* 
from  their  resemblance  to  workers  ('Bpyariff, 
a  worker),  this  term  is  applied  to  ooth  sexes. 
The  worker  females  differ  from  the  normal- 
win^d  female  in  the  lack  of  a  receptaeulum 
sefMHiS.  The  greatest  number  of  castes  in  any 
one  genus  is  five,  occurring  in  Eciion,  Crypto- 
cerus, 

Wheeler  shows  that  polymorphism  and  va- 
riability depends  on  the  amount  and  nature  of 
the  food  and  the  increase  in  the  population  of 
the  colony,  and  on  the  care  and  protection  af- 
forded to  the  reproductive  individuals  of  the 
colony.  There  is,  on  the  other  hand,  little  va- 
riation in  colonies  which  are  poorly  fed  and 
therefore  unable  to  increase  rapidly  in  number. 

Primitive  Ants.— Two  primitive  sub- 
families of  ants,  the  Dorylinct  and  Ponerinm, 
appear  to  have  been  evolved  from  a  still  more 
primitive  and  ancestral  group,  the  Ceropachyna, 
which  Wheeler  with  good  reason  claims  to  be 
^the  most  archaic  and  generalized  of  existing 
FormtcidiB?  This  group,  species  of  which  occur 
in  Africa,  southeastern  Asia,  Australia  and  the 
southwestern  United  States  (Texas)  is  repre- 
sented in  this  country  by  Cerapachys,  which 
idines  the  ground  for  a  few  inches  under  stones. 
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The  colony  appears  to  be  unusually  small,  the 
queen  is  wingless  and  the  workers  quite  blind, 
and  its  life  appears  to  be  wholly  subterranean, 
vet  possesses  senses  of  contact,  odor  (judging 
by  the  thick  antennae),  and  of  hearing  (it  has 
^a  beautifully  developed  stridulatory  apparatus, 
which  occupies  the  whole  of  the  large  membrane 
between  the  postpetiolar  and  first  gastric  seg- 
ment*) (Wheeler).  This  form,  as  Emery 
points  oui  seems  to  be  the  nearest  of  any  ants 
to  the  MuiUlidw,  especially  the  genus  Apterogyr 
na,  which  has  an  ant-like  pedicel  to  the  abdo- 
men, and  also  resembles  the  ants  in  other 
features.  That  this  group  is  also  a  very  primi- 
tive one  is  shown  by  the  plastic  forms  of  fe- 
males, of  which  there  are  four  kinds,  signifi- 
cant, as  Wheeler  remarks,  ^as  the  phyletic 
source  to  which  the  different  female  forms  of 
all  the  subfamilies  of  ants  are  to  be  traced* 

Slavery. —  This  phase  of  social  life  is  not 
infrequent  among  ants,  and  it  reacts  upon 
the  slaveholders  bv  rendering  them  helpless. 
Formica  sanguinea  has  been  observed  in  Europe 
by  P.  Ruber  to  go  on  slave-hunting  expeditions. 
They  attack  a  ^ne^^ro  colony*  belonging  to  a 
smaller  black  speaes,  pillaging  the  nests  and 
carrying  off  merely  the  larvae  and  pupae.  The 
victors  educate  them  in  their  own  nests,  and  on 
arriving  at  maturity  the  negroes  take  the  entire 
care  of  the  colony.  Polyergus  rufescens  is  also 
a  slave-maldnpf  ant,  and  Latreille  very  justly 
observes  that  it  is  physically  impossible  for  the 
rufescent  ants  (F.  rufescens),  on  account  of 
the  form  of  their  jaws,  and  the  accessory  p^rts 
of  their  mouths,  either  to  prepare  habitations 
for  their  family,  to  procure  food  or  to  feed 
them.  Formica  sanguinea  sallies  forth  in  im- 
mensely long  columns  to  attack  the  negro  ant 
Huber  states  that  only  five  or  six  of  these 
forajrs  are  made  witiiin  a  period  of  a  month,  at 
other  seasons  they  rrmam  at  peace.  Huber 
found  that  the  slave-making  Polyergus  rufes- 
censt  when  left  to  themselves,  perish  from 
pure  laziness.  They  are  waited  upon  and  fed 
by  their  slaves,  zna  when  they  are  taken  away 
their  masters  perish  miserably.  Sometimes 
they  are  Imown  to  labor,  and  were  once  ob- 
served to  carry  their  slaves  to  a  spot  chosen 
for  a  nest  The  Formica  sanguinea  are  not  so 
helpless;  they  assist  their  negroes  in  the  con- 
struction of  their  nests,  they  collect  th«r  sweet 
fluid  from  the  Aphides;  and  one  of  their  most 
usual  occupations  is  to  lie  in  wait  for  a  small 
species  of  ant  on  which  they  feed;  and  when 
their  nest  is  menaced  by  an  enemy  they  show 
their  value  of  these  faithful  servants  by  carry- 
ing them  down  into  the  lowest  apartments,  as 
to  a  place  of  the  ^eatest  security.  Pupae  of 
both  the  slave-making  species  were  placed  in 
the  same  formicary  by  Huber,  where  they  were 
reared  by  the  •negroes,*  and  on  arriving  at  ma- 
turity lived  together  under  the  same  roof  in  the 
most  perfect  amity.  Darwin  states  that  in  Eng- 
land^ Formica  sanguinea  does  not  enslave  other 
species. 

In  this  country  forays  of  a  colony  of  For-' 
mica  sanguinea  upon  a  colony  of  a  blaick  species 
of  Formua,ioT  the  purpose  of  making  slaves  of 
them,  has  been  not  infrequently  observed. 
Slavery  (duloris)  is  known  to  exist  only  be- 
tween ants  belonging  to  the  same  subfamily,  the 
species  of  only  four  genera  being  known  to 
practise  slavery.  In  Europe  the  ^paragon  of 
dulotic  ants*   is  Polyergus  rufescens,  .or  the 


•amazon*  ant,  as  the  workers  are  very  warlike, 
though  they  are  in  other  respects  helpless  ana 
completely  dependent  on  their  slaves,  dying  of 
starvation  if  deprived  of  them.  Darwin's  ex- 
planation of  the  origin  of  the  slave-making 
habits  is  that  they  were  originally  due  to  the 
predatory  instincts  of  ants  in  general,  seen  in 
their  carrying  off  the  pupae  of  other  species, 
which,  becoming  stored  as  food,  and  finally 
developing  would  in  their  new  abode  do  what 
work  they  could;  and  this  habit  of  collecting 
pupae  for  food  mif^ht  be  rendered  permanent  for 
the  purpose  of  raising  slaves. 

Soiind  Prodnced  by  Ants^— Certain  spe- 
cies of  ants  are  evidently  not  deaf,  because 
capable  of  producing  sounds  which  must  be 
heard  by  others  of  their  own  kind.  Thus  Myr- 
mica  rubra  has  a  sound-producing  apparatus, 
a  strigil,  or  file  on  the  seventh  abdominal  seg- 
ment (Janet)  ;  another  ant  of  this  group  {Sima 
Utviceps)  is  provided  with  a  stridulatmg  file: 
and  in  the  ronerids  there  is  a  stridulating  organ 
consisting  of  a  band  of  very  fine  raised  lines 
on  the  second  se^ent  behind  the  node.'  Other 
ants  (JPolyrhachis)  tap  on  the  surface  of  a 
leaf  with  their  heads,  producing  a  sound  audible 
to  human  ears,  as  does  an  Assamese  species 
by  scrapin|:  the  end  of  its  abdomen  on  the  dry 
leaves  of  its  nest. 

Senses  of  Ants.— While  ants  may  be  blind 
and  deaf,,  none  are  known  to  be  destitute  of 
the  sense  of  smell.  The  olefactory  organs  are 
little  sensory  pits  in  the  antennae.  It  is  un- 
doubtedly by  means  of  thdr  sense  of  smell 
that  ants  recognize  the  members  of  their  own 
nest,  and  those  of  other  species  which  they 
treat  as  enemies.  It  is  probably  by  this  means 
that  th^  distinguish  their  friends  from  their 
enemies.  Thus  the  cause  may  be  the  result  of 
reflex  action,  rather  than  any  special  degree 
or  kind  of  intelligence. 

Pemsitic  Aats  with  No  Workers.— Such 
are  the  ants  of  the  genera  Anergates  and 
Epceeus;  in  the  former  the  male  and  females 
are  helpless,  incapable  of  leaving  the  nest  and 
dependent  on  the  attentions  of  ue  workers  of 
another  genus  (Tetramorium)  which  live  with 
thena.  This  strange  relationship  seems  thus 
far  inexplicable. 

Symbiosis  in  Ants.— The  relation  between 
ants  and  plants  is  very  intimate,  and  it  assumes 
different  phases.    See  Symbiosis. 

Commensalism.— Ants'  nests  are  so  many 
Apartment  or  boarding  hives.  A  vast  number 
of  beetles,  aphides,  codcroaches,  flies  and  arach- 
nids take  up  their  abode  in  the  nests  of  ants, 
where  they  are  allowed  by  their  willing  or  un- 
vrilling  hosts  to  feed  on  the  excretions  of  the 
ants  Uiemselves  or  their  food.  The  fostering 
instincts  of  ants  thus  seem  to  be  extended  in 
various  degrees  to  their  ^ests  and  thus  lay  the 
foundation  for  this  semi-parasitic  community. 
Upward  of  1,500  species  of  Arthropoda  are 
known  to  live  in  more  or  less  cordial  relations 
with  their  hosts. 

Bibliography.—  Hdber,  ^Recherches  sur 
les  Moeurs  oes  Fourmis  Indig^es^  (Paris  and 
Geneva  1810);  Ford,  «Les  Fourmis  de  la 
Suisse^  (C^eva  1874)  ;  Lubbock,  <Ants,  Bees, 
and  Wasps>  (New  York  1894) ;  McCook.  <Thc 
Natural  History  of  the  Agricultural  Ant  of 
Texas>  (Philadelphia  1879) ;  <Thc  Honey  Ants 
of  the  (j^den  of  the  Clods, >  etc.  (Philadelphia 
1882);    Emeiy,    ^Beitrage   zur   Kenntniss   der 
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A.  S.  Packard, 
Late  Professor  of  Zoology,  Brown  University. 

ANTACIDS,  or  ALKALIES,  dru^  which 
correct  abnormal  acidity  of  the  digestive  tract 
or  the  secretions  of  other  organs.  Direct  ant* 
acids  are  those  that  unite  directly  with  acid  in 
the  stomach  and  intestines ;  the  principal  are 
ammonia,  magnesia,  potassiun:!,  bicarbonate, 
chalk  and  lime  water.  The  acetates,  citrates  and 
tartrates  of  the  alkalies  act  by  being  changed 
into  carbonates,  and  increase  the  alkalinity  of 
the  blood,  which  diminishes  the  acidity  of  the 
urine,  and  are  called  indirect  or  remote  antacids. 
Direct  antacids  are  given  after  meals  to  neutral- 
ize an  excess  of  the  hydrochloric  acid  of  the 
stomach  resulting  from  fermentation  of  the 
food.  Remote  antacids  are  extensively  used  in 
the  treatment  of  gout  and  rheumatism. 

ANTiEUS,  an-te'us,  the  giant  son  of  P<v 
seidon  (Neptune),  and  (jie  (the  earth),  who  was 
invincible  so  long  as  he  was  in  contact  with  the 
earth.  But  Heracles  (Hercules),  whom  he 
challenged  to  combat,  perceiving  the  secret  of 
his  strength,  lifted  him  in  the  air  and  strangled 
him. 

ANTALCIDAS,  Spartan  statesman,  chiefly 
known  b)r  the  celebrated  treaty  he  concluded 
with  Persia  at  the  close  of  the  Corinthian  War 
in  387  B.C.  The  peace  which  followed  was 
styled  •The  Peace  of  Antalcidas.' 

ANTARCTIC  REGIONS,  the  name  given 
to  part  of  the  earth's  surface  surrounding  the 
South  Pole.  Its  limits  are  variously  defined  by 
geographers;  some  consider  it  to  be  coexten- 
sive with  the  Antarctic  Ocean,  which  in  a  strict 
sense  is  bounded  by  the  Antarctic  Circle,  while 
others  include  also  that  portion  of  the  great 
Southern  Ocean  affected  by  Antarctic  influ- 
ences. According  to  the  latter  interpretation 
the  region  is  approximately  defined  by  the 
northern  limit  of  the  drifting  pack-ice  or  about 
lat.  50^  S.,  although  icebergs  are  sometimes 
encountered  as  far  north  as  lat.  45''  S.  The 
Antarctic  region  is  surrounded  by  a  great  ex- 
panse of  shoreless  water  which  further  north 
IS  divided  bv  the  continental  lands  into  the  At- 
lantic, Pacinc  and  Indian  Oceans.  The  area 
comprised  within  the  Antarctic  Circle  is  about 
8,200,000  square  miles. 

E;xploration.«-The  early  explorations  into 
the  region  south  of  the  equator  and  the  discov- 
ery of  numerous  lands  gave  rise  to  the  belief 
that  a  vast  continent  existed  near  the  South 
Pole.  The  first  voyage  of  C:aptain  Cook  in  1769 
showed,  however,  that  New  Zealand,  contrary 
to  the  general  opinion,  was  an  island,  and  in 
his  second  voyage,  in  1772,  it  was  proved  that 
the  continent,  if  it  existed,  did  not  extend  be- 
yond the  Antarctic  Circle,  In  1773  Cook  sailed 
south  again  and  the  following  year  reached 
lat.  7r  10'  S.  in  long.  106**  54'  W.,  where  he 
was  prevented  from  advancing  further  by  enor- 
mous ice-floes.  No  land  was  seen  on  this  voy*- 
a^e,  although  its  presence  was  indicated  by 
flights  of  birds.  In  1819  Captain  Smith  rounded 


Cape  Horn  and  sighted  the  South  Shetland 
Islands,  while  in  the  following  year  Alexander 
Land  still  farther  south  was  discovered  by 
Bellingshausen.  Morrell,  an  English  explorer, 
sailing  in  1822,  visited  the  Falkland  Islands, 
Bouvet  Islands  and  South  (Georgia,  and  re- 
ported that  he  foimd  the  temperature  of  both 
air  and  water  to  be  milder  the  farther  he  ad- 
vanced southward.  Biscoe  circumnavigated  the 
southern  ice  region  in  1831-32,  penetrating  be- 
yond lat.  67  "*  S.;  he  discovered  Enderby  Land 
and  its  southwestern  extension,  which  he  named 
Graham  Land  Kemp  sighted  and  marked 
Kemp  Land  in  1833.  The  Balleny  Islands  were 
discovered  by  Balleny  in  1839,  and  D'Urville,  in 
1839-40,  made  a  long  voyage  during  which  he 
visited  many  of  the  previously  discovered  lands, 
changing  their  names  to  make  room  for  se- 
lections of  his  own.  The  latter  also  found 
Ad61ie  Land,  an  immense  tract  situated  far 
south  of  New  Zealand  and  stretching  for  an 
tmknown  distance  toward  the  Pole.  The  voy- 
ages of  Wilkes  (183&^)  and  of  Ross  (1841- 
42)  were  of  great  importance,  especially  in  their 
scientific  aspects.  Ross  encountered  land  in  70^* 
41'  S.  lat.,  172**  30'  E.  loi«.,  which  had  a  steep, 
rocky  coast-line;  farther  south  in  77**  32*  S.  lat., 
he  found  a  lofty,  active  volcano  which  he  named 
Mount  Erebus  and  an  inactive  cone  called  Mount 
Terror.  He  sailed  for  a  distance  of  450  miles 
along  an  unknown  ice  barrier  rising  150  feet 
above  the  water.  During  the  next  30  years 
little  was  added  to  our  knowledge  of  the  Ant- 
arctic region.  Dallman  in  1873-74,  however,  vis- 
ited many  of  the  localities  marked  by  previous 
explorers  and  was  able  to  confirm  their  reports. 
The  Challenger  expedition,  which  started  out  in 
1874,  returned  with  proof  of  a  floating  ice  bar- 
rier and  also  accomplished  a  vast  amount  of 
oceano^aphic  investigation.  More  recently  the 
expedition  of  Gerlacne,  who  penetrated  to  lat. 
7l  36'  S.,  was  fruitful  in  scientific  results  and 
added  over  100  islands  to  the  list  of  those  pre- 
viously known.  Borchgrcvinck,  a  Norwegian,  in 
charge  of  an  English  expedition,  passed  the  win- 
ter of  1898-99  in  the  Antarctic  and  in  the  fol- 
lowing summer  reached  lat.  78*  50'  S.,  the 
farthest  then  attained.  In  1900  he  set  out  again 
and  succeeded  in  locating  the  south  magnetic 
pole  in  lat  73*  20^  S.,  long.  140*  E. 

From  1901  to  1912  Antarctic  exploration  was 
very  active.  Several  expeditions  were  fitted  out 
in  1901  and  one  of  these  under  (}apt.  Robert 
F.  Scott  reached  lat.  82*  17',  long.  163*,  the 
farthest  south.-  A  Swedish  expedition  under 
Dr.  Otto  Nordenskj old,  1902-04,  made  many  dis- 
coveries but  lost  its  ship,  the  Antarctic.  Other 
expeditions  were  under  Dr.  Erik  von  Drygalsld 
(1902),  W.  S.  Bruce  (1904),  Dr.  Jean  Charcot 
(1904),  and  Lieut.  Ernest  H.  Shackleton 
(1907-09).  In  1909-10  Dr.  Jean  Charcot  on  his 
vessel  Pourquoi  Pas?  had  a  year  of  successful 
exploration,  in  which  he  found  new  lands,  made 
new  soundings  and  achieved  other  valuable 
scientific  results.  His  work  was  mainly  be- 
tween the  69th  and  7lst  parallels.  In  1910  five 
expeditions  were  in  the  field:  English,  Capt 
Robert  F.  Scott;  Norwegian,  Capt.  Roald 
Amundsen ;  Australia,  Dr.  Douglas  Mawson ; 
Japanese,  Lieutenant  Shirhase;  German,  Lieut. 
William  Filchner.^  Captain  Scott  sailed  from 
New  Zealand  on  his  vessel  Terra  Nova  29  Nov. 
1910,  with  the  intention  of   establishing  win- 
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ter  headquarters  at  the  foot  of  Mount  Erebus 
akid  on  King  Edward  VII  Land.  Captain 
Amundsen  left  Norway  in  the  ship  Fram  in  the 
summer  of  1910  with  the  intention  of  rounding 
Cape  Horn  and  entering  upon  the  ice-drift 
across  the  Polar  Sea  which  he  had  lo^g  con- 
templated. He  changed  his  plans  after  saihng 
and  when  Captain  Scott  arrived  at  his  proposed 
winter  headquarters  he  found  Amundsen  ai» 
ready  there. 

Amundsen  was  finally  successful  in  first  lo* 
eating  the  Pole.  On  his  ship  Fram  he  reached 
Hobert,  Tasmania,  7  March  1912,  on  his  re* 
turn  voyage  and  announced  that  he  had  dis* 
covered  the  South  Pole  14  Dec  1911.  The  win- 
ter of  1910-11  he  spent  in  quarters  in  the  Bay 
of  Whales.  164**  W.,  78*  48'  S.  On  10  Feb.  1911, 
he  began  to  prraare  for  his  winter's  work  ana 
before  11  April  had  built  caches  as  far  south  as 
80^.  The  lowest  winter  temperature  which  he 
here  recorded  was  on  13  August  minus  59' 
Celsius.  The  mean  temperature  for  ^e  year 
was  minus  26"  Celsius  (14.8*  below  zero  Fah- 
renheit). On  8  September,  with  eight  men,  90 
dogs  and  seven  sledges,  provisioned  for  four 
months,  he  started  for  the  Pole,  but-  only  got  as 
far  as  the  depot  at  80**.  There  the  party  re- 
mained until  the  middle  of  October  when  a 
fresh  start  was  made  with  five  men,  52  dogs, 
four  sledges  and  four  months'  food.  Victoria 
Land  was  reached  11  November.  At  85  "^  the 
land  joins  the  Ross  Barrier  of  ice  and  from  that 
point  the  esq^lorers  had  to  climb  through  a 
r^on  of  land  whose  heights  ranged  hx>m 
2.000  to  11,000  feet  high.  In  four  days  over 
the  glaciers  they  reached  a  height  of  10,600 
feet,  and  their  highest  altitude.  10.750  feet,  was 
attained  on  6  December  at  87^  40'.  On  8  De- 
cember at  88"*  23'  they  passed  the  farthest  south 
record  of  Shackleton.  From  this  point  they 
found  the  going  easy  until  on  14  December  at  3 
o'clock  in  the  afternoon  observations  showed 
that  they  had  attained  their  object  From  14 
December  to  17  December  they  remained  at  the 
Pole,  taking  observations  and  finally  locating 
exactly  90**  S.  where  they  flew  the  Norwegian 
flag  and  named  the  land  at  the  Pole  King 
Haakon  VH  Plateau.  Returning,  winter  quar- 
ters were  reached  25  Jan.  1912.  The  principal 
results  of  the  expedition  were  locating  the  Pole, 
determining  the  extent  of  the  Ross  Barrier,  as- 
certaining the  apparent  connection  of  South 
Victoria  Land  ana  King  Edward  Land  and  the 
mountain  ranges  therein  and  the  exploration  of 
part  of  King  Edward  Land. 

Thirty-five  days  after  Amundsen  had  planted 
the  flag  of  Norway  at  the  South  Pole,  Capt. 
Robert  F.  Scott,  R.N..  unfuried  the  Union  Jack 
of  Great  Britain,  the  exact  points,  as  determined 
bjr  observation,  being  not  more  than  half  a 
mile  apart,  and  Scott  took  from  the  Amundsen 
tent  the  written  message  for  King  Haakon, 
which  was  subsequently  delivered.  Scott's 
southerly  route  had  been  practically  that  of  his 
former  discovery  and  of  the  Shackleton  expedi- 
tion and  the  return  from  the  Pole  was  along  the 
same  track.  Of  the  party  of  five,  Petty  Officer 
Edgar  Evans  was  fatally  injured  soon  after 
leaving  the  Pole  and  11  miles  from  «One-ton» 
Camp,  155  miles  from  the  Hut  Point  base  in 
MacMurdo  Sound,  Scott,  Dr.  Edward  A.  Wil- 
son, second  in  command,  chief  of  the  scientific 
staff,  and  Lieut.  H.  K.  Bowers  died  in  their 
tent  of  cold  and  privation.    A  few  days  before 


pipt  L.  E.  G.  Oates  of  the  Inniskillen  dragoons, 
in  desperate  straits,  bade  his  commander  and 
cwnrades  goodby,  saying  as  he  left  them:  «I 
shall  be  gone  for  some  time,^  and  upon  a  spot 
near  may  now  be  read  the  inscription: 
**  HtfMtbottU  dkd  a  vry  caOuit  genUeaian." 

Not  until  the  following  spring  (1913)  did 
Surgeon  Anderson  succeed  in  reaching  the  tent 
of  the  dead  and  recovering  the  bodies  of  Cap- 
tain Scott  and  his  comrade,  with  records,  col- 
lections and  scientific  data.  The  last  entry  in 
the  journal  contained: 

"  Idonot  regret  tfaisioumey.  which  has  ■howii  that  BncUsh* 
nMn  can  eodure  hardfiiipe,  hdp  one  another  and  meet  dieatib 
with  as  great  fortitude  as  ever  in  the  past. 

**  These  rongh  notes  and  our  dead  bodies  must  tell  the  tale, 
but  surely,  aurely,  a  great  rich  country  like  ours  will  see  that 
those  who  are  d^pendont  on  us  are  properly  provided  tot." 

Sir  Douglas  Mawson,  of  Yorkshire  birth, 
Australian  training  and  education  and  professor 
in  the  University  of  Sydney;,  accomplished  in 
1911-14  a  memorable  Antarctic  work  of  adven- 
ture and  discovery.  A  member  of  the  Shaclde- 
ton  expedition,  he  was  of  the  party  which  suc- 
cessfully ascended  the  active  volcano  Erebus 
and  penetrated  to  the  floor  of  its  crater  and  had 
dmonstrated  his  fitness  for  field  woric  and 
scientific  research.  Organizing  a  well-balanced 
I»arty,  competent  in  each  branch  of  investiga- 
tion, sustained  by  his  government  and  contribu- 
tions from  scientific  societies  of  Great  Britain, 
the  expedition  on  its  leaving  Sydney  tarried  for 
some  time  at  Macquarie  Island,  upon  which  a 
party  in  charge  of  a  wireless  telegraph  station 
was  left,  while  the  main  body  pushed  on  to  a 
permanent  base  on  Ad61ie  Land.  From  this 
point  work  in  every  direction  was  diligently 
prosecuted,  the  coast  line  to  the  eastward  being 
mapped  and  connected  up  with  that  of  the 
Scott  party  in  Ross  Sea,  while  far  to  the  west- 
ward a  detachment  under  Capt.  Frank  Wild 
wintered,  gathering  valuable  data.  Sir  Douglas 
himself  at  the  head  of  an  inland  reconnaissance 
party  accomplished  one  of  the  most  difficult  and 
perilous  marches  on  record,  losing  in  its  early 
stages,  through  a  crevasse,  Lieutenant  Ninnis, 
R.F.,  and  later,  through  illness.  Dr.  Anton  Merz, 
his  two  comrades,  and  narrowly  escaping  with 
his  own  life.  A  novel  and  interesting  feature 
of  the  expedition  was  the  maintenance,  during  a 
large  portion  of  the  time  it  was  absent,  of  wire- 
less commtmication  with  its  Macquarie  Island 
station,  thence  to  Australia  and  the  world,  by 
means  of  which  the  news  of  the  death  of  Cap- 
tain Scott  and  disaster  to  his  expedition  was 
received.  Sir  Douglas'  scientific  work  (in  rec* 
ognition  of  which  and  his  exceptionally  able 
conduct  of  it,  and  of  his  expedition,  King 
George  conferred  upon  him  the  order  of 
knighthood)  will  require  several  years  and  a 
large  amount  of  work  for  its  complete  and 
adequate  publication. 

The  most  ambitious  and  daring  of  all  Ant- 
arctic projects  was  that  of  Sir  Ernest  Shackle- 
ton, launched  in  August  1914,  after  his  offer  of 
his  services  and  that  of  his  par^  to  his  country 
in  the  great  war  which  had  jUst  broken  out 
was  declined.  Sir  Ernest's  project  contemplated 
a  base  on  Coats  Land  and  advance  from  that 
point  directly  over  the  ice  barrier  land  mass 
and  whatever  might  be  met  with  to  the  South 
Pole,  and  thence  keeping  on  to  the  familiar 
British  Ross  Sea  base  on  the  opposite  side  of 
the  globe,  employing  for  the  purpose  two  ships, 
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two  parties,  each  working  in  support  of  the 
other,  though  only  tl^t  headed  by  himself  was 
to  make  the  complete  transcontinental  traverse. 
Leaving  Liverpool,  Sir  Ernest  proceeded  in  the 
EnduraHce  via  Buenos  Aires  and  the  Falkland 
Islands  to  South  Georna,  whence  the  last  word 
was  that  the  ice  conditions  were  so  un favor- 
aUe  that  the  attempt  upon  the  main  land  must 
be  deferred  until  the  following  season.  More 
than  a  year  passed  when  Sir  Ernest  again  re* 
ported  that  though  he  had  sighted  new  land  he 
had  been  unable  to  reach  it  and  compelled  to 
abandon  his  main  objective,  the  traverse  of  the 
great  Antarctic  land  mass.  The  Endurance  had 
been  crushed  and  sunk  and  after  a  peril- 
ous joum^  over  the  pack,  followed  by 
one  in  boats  across  the  open  sea  of 
nearly  1,000 .  miles,  he  had  left  his  partv 
of  2i  marooned  on  Elephant  Island,  with 
a  short  supply  of  provisions.  Sir  Ernest 
himself  with  two  comrades  had  crossed  the  dis- 
tance between  Elephant  Island  and  South 
Georgia,  landing  upon  it  at  the  peril  of  his  life, 
and  after  the  loss  of  his  boat  had  made  his  way 
over  its  interior  to  the  Norwegian  whaling  sta- 
tion, whence  his  report  was  sent  Uruguay 
promptly  placed  a  small  vessel  at  Sir  Ernest's 
disposal  for  the  relief  of  his  Elephant  Island 
party,  but  the  attempt  was  unsuccessful  and  at 
last  a  second  and  successful  effort  was  made 
with  a  larger  vessel  under  the  Ar^ntine  flag. 
On  the  opposite  side  of  the  Antarctic  continent 
results  were  equallv  unsatisfactory.  The  Au^ 
rora,  having  landed  three  parties  to  lay  depots 
of  food  for  Shackleton's  advance,  had  been 
torn  from  her  anchorage  and  for  nearly  a  year 
adrift  in  the  ^ck  with  her  wireless  equipment 
most  of  the  time  out  of  commission.  Late  in 
April  1916,  however,  a  message  from  the  ship 
was  picked  up  in  New  Zealand,  whence  relief 
was  promptly  dispatched,  and  on  27  April  Port 
Chalmers  was  finally  made.  See  Polar 
Research. 

Antarctic  Ocean. —  The  depths  of  the  Ant- 
arctic Ocean  have  been  explored  in  various 
parts  by  Ross,  Wilkes,  Nares  (Challenger  ex- 
pedition) and  Gerlache.  Ross  sounded  in  4,000 
fathoms  in  the  vicinity  of  South  Georgia  with- 
out reaching  bottom.  The  Challenger  found 
depths  of  from  1,300  to  1,950  fathoms  near  the 
Antarctic  Qrcle,  south  of  Australia,  while 
farther  north  the  soundings  ranged  from  950  to 
2^600  fathoms.  Between  the  Cape  of  Good 
Hope  and  Kerguelen  Islands  depths  of  2,500 
to  3,100  fathoms  have  been  reported.  There 
seems  to  be  a  gradual  shoaling  of  the  waters 
toward  the  Pole,  for  Wilkes  sotmded  in  500  to 
800  fathoms  off  Ad^lie  Land,  and  in  100  to  500 
fathoms  off  Victoria  Land,  while  Gerlache 
recorded  less  than  200  fathoms  west  of  Palmer 
Land.  The  bottom  in  the  extreme  south  is 
covered  with  a  layer  of  diatom  ooze.  Farther 
northward  the  bottom  is  covered  with  deposits 
of  globigerina  ooze  made  up  of  the  casts  of 
Forantinifera,  and  in  still  deeper  water  the 
charactenstic  red  clay,  found  at  great  depths  in 
all  the  oceans,  occurs.  The  temperature  of  the 
surface  waters  of  the  ocean  range  from  a  few 
degrees  below  to  a  few  degrees  above  the 
freezing  point. 

Antarctic  Conttnent.— The  question  whether 
there  is  a  large  land  area  of  continental  char- 
acter within  me  Antarctic  Circle  has  not  yet 
been   definitely  settled,   although   most   geog- 


raphers and  explorers  express  an  affirmative 
opinion.  Land  areas  of  indefinite  extent  have 
been  sighted  and  form  an  interrupted  ring 
about  the  Pole.  The  mountain  ranges  and 
peaks  discovered  by  Ross  in  Victoria  Land  are 
apparently  of  continental  character.  Granite 
and  gneiss  were  found  by  lyUrville  near  Ad^He 
Land,  and  Borchgrrevinck  states  that  the  rock  at 
Cape  Adare  is  micaschist;  these  are  distinctly 
continental  types.  Indirect  evidence  is  fur- 
nished by  the  materials  transported  from  the 
far  south  by  the  icebergs,  sandstone,  basalt, 
boulders  of  massive  rocks,  and  fragments  of 
gneiss,  granite,  diorite  and  sedimentaty  rocks. 
The  great  icebergs  which  drift  far  into  the 
region  of  the  Southern  Ocean  are  difficult  to 
account  for  on  any  other  theory  than  that  they 
have  been  broken  qff  from  a  vast  sheet  of  land 
ice  like  that  covering  Greenland. 

Antarctic  Ice.— The  conditions  of  ice 
formation  in  the  Antarctic  differ  materially 
from  those  of  the  Arctic  region.  ^  In  the  north- 
em  hemisphere  the  polar  ocean  is  enclosed  by 
land,  so  that  sea  ice  is  much  more  important 
than  land  ice,  the  latter  occurring  only  on  the 
e^e  of  the  area,  while  in  the  Antarctic  the 
reverse  is  true.  Enormous  masses  of  floating 
ice,  flat-topped  with  perpendicular  walls  ana 
oftentimes  measuring  many  miles  in  width  and 
length,  are  foimd  throughout  the  Antarctic 
Ocean.  The  newly- formed  bergs  have  evi- 
dently been  broken  off  from  the  edge  of  a  thick 
ice-cap  covering  the  Antarctic  lands  and  grad- 
ually pushed  over  the  surface  toward  the  sea. 
The  thickness  of  the  ice  near  the  Pole  is  esti- 
mated by  Croll  upon  theoretical  grounds  at 
from  12  to  14  miles,  but  off  the  coast  of  Vic- 
toria Land  the  ice-wall  is  only  10  to  20  feet 
high. 

Climata.— The  climatic  conditions  of  the 
Antarctic  are  imperfectly  understood,  but  tem- 
perature is  -extremely  severe.  Compared  with 
the  Arctic  the  region  is  placed  at  a  disadvan- 
tage in  having  its  summer  during  perihelion 
and  winter  in  aphelion.  Observations  made  bv 
Ross  in  the  vicinity  of  Victoria  Land  from  60 
to  78*  S.  showed  a  mean  summer  temperature 
of  28.85''  F.  for  the  sea  and  28.3r  for  air;  in 
lat.  66*  29^  S.  the  maximum  temperature  in  the 
month  of  December  was  45.52  F.  Wilkes 
found  the  mean  temperature  for  January  and 
February  near  Wilkes  Land  to  be  30.2*  P., 
with  extremes  of  34.52*  and^  23*,  ^  while 
Gerlache  reported  a  winter  minimum  in  71* 
30^  S.  of  -—45*.  The  Gei^an  sUtion  in  South 
Georgia  ^ve  a  mean  temi)erature  of  37.52*. 
The  glaciation  of  the  land  areas,  the  great 
ice-floes  and  the  saturated  condition  of  the 
atmosphere,  producing  heavy  fogs,  are  influen- 
tial in  producing  the  extreme  cold.  Barometric 
observations  by  Ross  indicate  a  gradual  in- 
crease in  pressure  south  of  75*  S.,  and  it  is 
believed  that  an  area  of  extreme  high  pressure 
exists  around  the  Pole,  producing  a  permanent 
antic3rclone  with  winds  blowing  in  a  south- 
easterly direction  toward  the  higher  latitudes. 
No  estimate  of  the  precipitation  has  been  made, 
but  the  atmosphere  is  probably  comparatively 
dry  over  the  land  areas  in  the  extreme  south 
and  the  precipitation  is  in  the  form  of  fine  ice 
crystals.  Farther  north  there  is  a  heavy 
precipitation  of  snow  and  sleet;  rain  seldom 
falls  within  the  ice-bound  region. 

P«nm  and  Plonu— The  largest  of  the  Ant' 
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arctic  mammals  are  the  whales  which  frequent 
the  cold  waters  in  great  numbers.  Many  of  the 
species  are  similar  to  if  not  identical  with  those 
inhabiting  the  Arctic  seas;  rorquals,  humpbade 
whales,  pilot  whales,  grampuses  and  dolphins 
are  known,  also  a  small  whalebone  whale  (Ba- 
lipna  anstralis),  but  the  right  whale  does  not 
exist  in  the  Antarctic.  There  are  13  species  of 
seals,  including  four  of  fur  seals,  which  are 
closely  related  to  those  found  in  the  north  Pa^ 
cific,  the  sea-lion  and  the  sea-elephant.  Among 
birds  the  penguins  are  most  abundant,  their 
rookeries  beings  found  on  the  borders  of  all 
lands  free  from  ice.  The  largest  species  is  the 
king!  penguin ;  a  specimen  captured  bv  Wilkes 
meadurecr4  feet  6  mches  in  height  and  weighed 
65  pounds.  A  gull-plover  (Chionis)  is  found 
exclusively  in  the  Antarctic  A  small  teal  fre- 
quents Kerguelen,  and  stormy  petrels,  alba- 
trosses, gulls,  skus^  and  terns  bfeed  on  most  of 
the  islands.  Borchgrevinck  found  11  species  of 
fish  in  Antarctic  waters,  most  of  them  new  to 
science.  Expbrers  have  usually  reported  that 
fishes  were  scarce.  A  few  species  of  insects 
have  been  described  by  Arctowski  and  Borch- 
grevinck. It  is  believed  that  no  land  animals 
exist  in  the  extreme  south.  Of  plant  and  inr- 
vertebrate  life  inhabiting  the  Antarctic  Ocean 
there  is  a  great  abundance.  The  pelasic  ani- 
mals include  cephalopods,  brachiopods  and 
gastropods,  which  furnish  food  for  the  whales, 
ccelenterates  and  Protojsoa,  The  deep-sea  fauna 
is  much  more  stroi^ly  developed  than  the 
shallow-water  fauna  living  in  the  vicinity  of 
the  Antarctic  lands.  Thirteen  species  of 
phanerogamous  and  numerous  cryptc^^amous 
plants  have  been  found  near  South  Georgia. 
Hooker  obtained  from  Cockbum  Island  four 
species  of  marine  algae,  three  of  fresh- water 
plants  and  12  land  plants,  the  last-named  mostly 
lichens  and  mosses. 

Bibliography.— Murray  ^Antarctic  Re- 
search^ (in  Geographical  Joumai,  Vol.  Ill, 
London  1894),  modified  by  later  articles  in  the 
same  journal  for  1904  and  1905;  Cook, 
^Through  the  First  Antarctic  Night>  (New 
York  1900) ;  Von  Drygalski,  <Zum  Kontinent 
des  eisigen  Sudens>  (Berlin  1904) ;  Nordensk- 
jold  and  Anderson,  < Antarctica >  (New  York 
1905) ;  Scott,  R.  R,  <Voyage  of  the  Discovery^ 
(ib.  1906) ;  Shacklcton,  Sir  E.,  <The  Heart  of 
the  Antarctic^  (2  vols..  London  1909)  ;  Charcot, 
<Le  ^Pourquoi  Pas?*  oans  rAntarctique>  (Paris 
1910;  Eng.  ed..  London  and  New  York  1911)  ; 
Amundsen,  R.,  <The  South  Pole>  (1913); 
Huxley,  Leonard  (emtor),^ Scott's  Last  Expe- 
dition>  (2  vols..  New  York  1913). 

Heki^rt  L.  Budgman. 

ANTARES,  an-ta'rcz  (^corresponding  to 
Ares*  or  Mars,  because  assumed  to  be  like 
Mars  in  color),  or  Alpha  Scorpii,  a  red  double 
star  of  the  first  magnitude,  the  middle  one  of 
three  in  the  bod]^  of  the  constellation  Scorpio; 
much  used  by  sailors  in  ascertaining  longitude. 

ANT-BEAR,  the  great  ant-eater,  or  tama- 
noir.    See  Awt-eater. 

ANT-BIRDS,  a  general  term  applicable  to 
members  of  certain  groups  of  birds  within  the 
Formicariida  (a.v.),  a  South  American  group, 
all  of  which  subsist  largely  upon  ants.  They 
have  no  proper  oscine  or  singing  or^^ans,  yet 
some  ol  them  have  clear  musical  voices,  ^nd 


their  notes  of  excitement  when  fotlowiuR  the 
moving  columns  of  destructive  tropical  ants,- 
feeding  not  only  upon  them,  but  upon  the  in- 
sects they  put  to  ni^,  are  a  warning  which 
the  natives  understand  and  heed.  All  these 
birds  are  small  and  long^billed.  The  sub-family 
ThamnophilifUB  is  made  up  of  th«  ^ant-shrikes.* 
The  *ant-wrens*  belong  to  the  sub-family 
Formicivorina ;  and  the  ^ant^thrushes'  are  « 
species  of  the  Formicwiitut,  a  typical  subn 
family.  The  pitta  is  also  sometimes  unproperly 
called  an  <ant-thrush.' 

ANT-EATER,  a  name  given  to  several 
quite  di£Ferent  mammals,  but  particularly  ap- 
plied to  the  Myrmecopkoffider,  a  South  Ameri* 
can  family  of  Edentata,  with  the  head  ex- 
tremely long;  the  snout  slender;  the  moutih, 
ears  and  e3res  small;  the  tongue  long,  cylin- 
drical and  covered  with  a  viscid  saliva  whidi 
holds  whatever  insects  are  licked  up  until  the 
tongue  can  be  withdrawn  into  the  mouth.  When 
not  in  use  the  tongue  lies  doubled  up  in  the 
mouth.  The  legs  are  strong  and  heavy;  the 
toes  vary  in  number  in  the  different  species,  but 
in  all  species  are  united  as  far  as  the  base  of 
the  large  claws,  which  are  adapted  to  digging^ 
but  are  turned  under  the  feet  when  the  animal 
walks.  The  great  ant-eater  or  ant-bear  (Myr- 
mecophaga  jubata),  found  in  tropical  South 
America,  is  a  sluggish  animal,  forest-dwelling, 
but  entirely  terrestrial ;  it  grows  to  a  height  of 
two  feet  and  a  length  of  four  feet,  not  includ- 
ing its  long  and  very  shaggy  tail,  which  is  often 
carried  turned  over  its  back  like  an  umbrella. 
Though  timid,  it  is  capable  of  effective  self- 
defense,  using  its  strong  forearms  to  hug  and 
tear  its  opponents.  Its  body  color  is  gray, 
set  ofiF  by  a  black  band  which  crosses  the  breast 
and  tapers  to  the  top  of  the  shoulders,  and  by 
white  feet  and  forelegs.  The  hair  is  long,  par- 
ticularly on  the  back  toward  the  tail,  and  on 
the  tail  itself.  It  is  very  unsocial,  spending- 
much  time  asleep,  curled  up  with  its  tail  spread 
over  it  as  a  protection  from  sun  or  rain.  As 
more  than  one  is  seldom  produced  at  a  birth, 
the  great  ant-eater  is  not  numerous. 

Another,  much  smaller,  species  (Tatnandua 
tetradactyla) ,  which  is  also  tropical,  is  arboreal 
and  has  a  prehensile  tail.  It  is  about  the  size 
of  a  cat ;  its  head  is  broader  in  proportion  than 
that  of  the  great  ant-eater;  its  hair  is  bristly 
and  short,  black  on  the  body,  yellowish  white 
on  the  head,  neck,  forelegs  and  hindquarters. 
A  third  species  (Cyclotums  didactylus),  the 
little  or  two-toed  ant-eater,  is  still  smaller  than 
the  tamandua  and  is  also  arboreal.  Its  claws 
are  curved  and  very  sharp  for  climbing,^  and  its 
structure  is  peculiarly  adapted  for  life  in  trees. 

Besides  the  animals  of  this  family,  called 
the  true  ant-eaters,  are  their  allies,  the  scalv 
ant-eaters  or  Manids  (see  Manis),  the  aard- 
vark,  the  porcupine  ant-eaters  (see  Echidna) 
and  certain  insectivorous  marsupials  found  in. 
Australia  and  belonging  to  the  genus  Myr- 
mecobius.  Certain  birds,  such  as  the  ant-shrike, 
are  also  called  ant-eaters  (see  Antbirds). 

ANTECEDENT  STREAM.  If  folding 
or  faulting  occurs  across  the  course  of  a  stream 
slowly  enough  so  that  the  river  is  able  to  cut 
down  through  the  uplift  as  fast  as  it  is  formed, 
and  the  waters  are  not  diverted,  the  stream  is 
said  to  be  antecedent.  A  well-known  example 
is  the  course  of  the  Kanawha  where  it  crosses 
the  Appalachian  Plateau  in  West  Virginia. 
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•  ANTEMLUVIAN  («before  the  flood»), 
tlieologieally  referring  to  the  period  previous 
to  die  Deluge  recorded  in  Genesis.  Geologically 
a  term  now  disused,  meaning  before  the  waters 
of  the  earth  had  transformed  its  surface  into 
the  present  form  by  submergence,  erosion,  etc 

ANTELAMI,  an'ta-la'me,  Benedetto, 
Italian  sculptor.  He  flourished  from  1177  to 
1233.  He  was  the  most  prominent  sculptor  of 
the  Romanesque  epoch.  His  first  work  is  a 
<  Descent  from  the  Cross,^  now  in  the  cathedral 
of  Parma.  He  served  both  as  architect  and 
sculptor  of  the  cathedral  of  Parma,  of  which 
the  sculptures  on  the  facade,  the  holy-water 
font  and  the  bishop's  throne  are  £rom  his  h^d. 
Other  works  by  him  are  in  the  cathedral  of 
Borgo  San  Dpnino  and  the  portals  of  Sant' 
Andrea  in  Vercelli.  Consult  Venturi,  ^Storia 
deir  arte  italiana>  (1907). 

ANTELOPE  (Greek,  anthohPs,  a  homed 
animal),  an  animal  of  the  sub-iamily  Anti- 
lopince,  placed  between  the  cattle  and  the  goats 
in  the  family  Bovidce.  Its  members  are  all 
diort-haired,  lightly  and  gracefully  built  and 
carry  their  heads  uplifted;  in  size  they  vary 
from  that  of  a  kid  to  the  height  of  a  tali  horse, 
and  almost  all  are  timid  and  fleet-footed  Pop- 
ularly, the  antelopes  include  such  widely  vary- 
ing species  as  the  goat-antelopes  (the  chsunois 
and  the  Rocky  Mountain  goat)  at  one  extreme, 
and  at  the  other  the  American  prong-horn 
which  has  branched  deciduous  horns;  but 
scientifically  both  these  extreme  forms  must 
be  excluded*  and  the  term  confined  to  Asian 
and  African  species  having  horns  present  in 
both  sexes,  the  cores  of  which  are  solid,  and 
which  tend  to  grow  upward  rather  than  out- 
ward. 

Antelopes  have  been  pronounced  the  most 
generalized  of  the  living  Bovid<B,  and  conse- 
quently are  regarded  as  representing  the  form 
from  which  the  other  types  within  the  family 
have  descended.  Their  earliest  fossil  remains 
are  found  in  the  Miocene,  when  they  flourished 
all  over  Europe  and  Asia,  and  thar  migration 
into  Africa  seems  to  have  been  comparatively 
recent.  When  Africa  was  first  explored  by. 
Europeans,  however,  they  were  established 
there  and  had  so  enormously  multiplied  as  to 
be  the  chief  resource  for  meat  of  the  natives 
and  of  carnivorous  animals.  Colonization  so 
wasted  and  scattered  them,  however,  during 
the  latter  part  of  the  19th  century,  that  some 
species  are  already  extinct,  and  others  would 
be  except  for  preservation  on  private  estates. 

Antelopes  may  be  ranged  in  certain  groups, 
such  as  the  antelopine  gazelles,  including  many 
species  which  are  beautiful  in  form  but  do  not 
often  exceed  30  inches  in  height,  with  goat- 
lace  teeth,  hairy  muzzles  and  ringed  horns, 
usually    either    spiral    or    lyre-shaped.     This 

froup  inhabits  deserts  from  the  Cape  of  Good 
[ope  in  India,  and  among  them  are  the  ariel 
and  other  gazelles,  the  springbok,  the  bladk- 
buck  of  India,  the  saiga  and  various  others. 
Another,  the  cervicaprine  group,  contains  the 
little  African  reedbuck,  the  small  klipspringer 
and  rchbok,  the  tiny  steinbok  and  the  larger 
waterbucks,  etc.  A  third  ^oup  comprises  sev- 
eral African  forest-ranging  species,  among 
others  the  pygmy  antelope,  only  13  inches  tall 
and  the  smallest  known  ruminant.  Another 
group  is  far  larger  and  has  many  of  the  char^ 


acteristics  of  cattle,  while  still  another  section> 
diverges  toward  the  goats.  The  largest,  most 
beautiful  and  valuable  group  of  sdl  is  that 
which  contains  the  Indian  nilgai  and  the  Af- 
rican bushbuck  and  eland. 

There  is  an  erroneous  notion  abroad  that 
antelopes  all  live  in  large  bands,  or  even  vast 
herds,  that  roam  over  flat  plains  and  perform 
migrations  in  large  bodies  from  one  place  to 
another  as  scarcity  of  food  and  the  weather 
compel  them.  Instead  of  this  uniformity,  how- 
ever, there  exists  great  variety  in  size,  shape, 
color,  speed,  a^lity  and  habits  in  adaptation 
to  the  varied  circumstances  in  which  they  live. 
Some  dwell  altogether  in  mountains  and  are  as 
expert  in  climbing  about  the  rocks  as  are  the 
goats.  Others  frequent  forests  and  rarely 
leave  theii^  shade.  Still  others  remain  entirely 
among  hills  where  dense  thickets  cover  the 
rough  surface  and  dart  in  and  out  among  the 
btishes  so  rapidly  and  expertly  that  the  sports- 
man finds  the  greatest  difliculty  in  getting  a 
diot  at  them.  Aquatic  antelopes  exist,  espe- 
cially in  south  Africa,  where  certain  kinds,  as 
for  exam^e,  the  reedbucks,  spend  nearly  all 
their  time  in  marshes^  wading  and  swimming 
about  and  feeding  upon  aquatic  vegetation.  It 
is  indeed  only  the  larger,  stronger  and  better 
armed  kinds  mat  can  endure  existence  in  plains 
where  they  have  ^  little  means  of  protection 
against  leopards,  lions  and  other  enemies,  and 
must  trust  entirely  to  escape  by  flight  or  by 
being  overlooked.  The  result  has  been  the 
development  among  them  of  great  speed,  but 
this  has  not  been  accompanied  by  endurance* 
since  few  are  required  or  are  able  to  continue 
to  run  swiftly  any  great  distance.  As  an  aid 
to  their  sale^,  nature  has  developed  in  the 
desert-  and  plain-dwelling  species  an  adai>ta- 
tion  in  color  to  their  surroundings,  making 
them  almost  invisible  when  lying  down  or 
standing  against  the  rock  and  thicket.  As  a 
rule  their  coats  have  the  dull  colors  of  a  plains 
landscape,  the  only  somewhat  conspicuous 
markings  being  those  upon  the  face  and  tail, 
which  serve  the  purpose  of  ^recognition  marks* 
but  are  not  sumiciently  large  to  attract  atten- 
tion at  any  great  distance.  Sometimes  this 
protective  color  of  antelopes  is  very  striking, 
as  in  the  case  of  the  red  hartbeest  of  east 
Africa^  which  frequents  the  open  country  where 
the  soil  is  rust-red  and  termite  hills  are  ex- 
ceedingly numerous.  It  is  said  that  the  most 
experienced  hunters  are  constantly  deceived 
by  the  exact  resemblance  between  one  of  these 
antelopes  when  lying  down  and  an  ant-hill. 

The  flesh  of  most  antelopes  is  regarded  as 
excellent  food  and  some  oi  them  yield  meat 
that  is  most  delicate  eating.  The  hides  of  die 
larger  ones  msdce  good  leather,  and  the  de* 
stniction  which  has  overtaken  the  race  in 
South  Africa  has  been  brought  about  mainly 
by  hide-hunters.  The  horns  were  put  to  many 
uses  b^  the  native  Africans  and  Asiatics  and 
are  still  in  demand  for  the  making  of  fancy 
handles  and  other  articles  of  ornament. 

For  additional  information  see  Blackbuck: 
Gazelle;  Gnu;  Hartbeest;  Prongbuck  and 
other  names  of  groups  and  species  in  tUs 
family.  Consult  also  the  general  natural  his* 
tories;  Schmidt,  ^  Mammalia^  (New  York 
1886)  ;  Flower  and  Lydckker*  Mammals,  Liv- 
ing and  EtKtinct^  (London  1891);  Sclater  and 
Thomas,   *Book  of  Antelopes  >    (4  vols.,  qto.. 
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col.  plates,  London  1894-1900);  Beddard* 
<Mainmalia>  (New  York  1902);  Ingersoll, 
<Ufe  of  Mainmals>   (New  York  1906). 

ANTHBLIA,  luminous  rings  oppo^te  to 
the  sun,  seen  when  the  observer  looks  toward 
his  own  ^adow  cast  upon  a  cloud  or  iog  bank 
or  on  the  dewdrops  on  the  grass.  The  shadow  is 
observed  encircled  by  one  or  several  concentric 
rings,  widi  the  common  centre  at  the  anti- 
solar  point.  Th,ey  are  attributed  to  difiFraction 
or  interference,  are  usually  colored,  red  inside 
and  blue  without.  The  radius  of  the  rings  in- 
creases with  the  smallness  of  the  globules  that 
make  up  the  fog  or  cloud.  Consult  Pemter 
^Meteorologische  Optik>  (Vienna  1901).  Sec 
Light. 

ANTHELMINTIC,  medidne  hostile  to 
.  intestinal  parasites.  They  are  divided  into  two 
'  classes,  vermicides,  those  which  destroy;  and 
vermifuges,  those  which  expel.  They  are  ad* 
ministered  after  a  period  of  fasting,  so  that 
the  worms  will  not  be  protected  by  masses  of 
food,  and  are  followed  within  a  few  hours  by 
a  purgative  to  expel  the  dead  or  stupefied  para- 
sites.   See  Hookworm;  Tapeworm. 

ANTHER,  the  part  of  a  stamen  which 
produces  pollen.  Usually  it  consists  of  two 
diminutive  sacs,  separated  by  a  certain  amount 
of  sterile  tissue,  wnich  is  often  merely  the  top 
of  the  axis  of  the  stamen.    See  FIower. 

ANTHBRIDIUM,  the  male  organ  of 
plants,  in  which  the  sperms  are  developed  In 
some  plants  it  is  a  single  cell;  in  others,  a 
many-celled  organ  of  varying  shape.  The  an- 
theridium  bursts  open  in  me  presence  of  mois- 
ture, frees  its  mass  of  sperms,  which  then  swim 
to  the  female  orgjans.  In  seed-plants  the  organ 
is  concealed,  wmle  in  the  lower  groups  it  is 
conspicuous. 

ANTHOLOGY  («nosegay*),  a  name 
originally  given  to  a  collection  of  short  im- 
connected  Greek  poems  from  many  sources, 
and  till  lately  applied  only  to  that  and  its  va- 
rious enlargements.  In  recent  times  it  has 
been  extended  to  any  collection  of  detached 
pieces  of  miscellaneous  authorship,  prose  or 
verse,  to  represent  a  language,  a  literature^  a 
country,  an  epoch  or  any  sort  of  subjective 
idea  as  a  thread  on  which  to  group  it  See 
Greek  Anthology,  The;  Latin  A!nthouogy, 
The. 

ANTHONi  Charles,  an  American  educa* 
tor:  b.  New  York  city,  17  Nov.  1797;  d.  there, 
29  July  1867.  He  was  graduated  at  Columbia 
College  in  1815  and  admitted  to  the  bar  in  1819, 
but  never  practised.  He  was  adjunct  profes- 
sor of  Greek  and  Latin  at  Columbia  1820-30, 
and  full  professor  and  head  master  of  the 
grammar  school  connected  with  the  college 
1830-64.  In  1835,  in  connection  with  the  Har- 
per publishing  house,  he  projected  a  ^Classical 
Series^  to  include  works  used  in  academies, 
preparatory  schools  and  colleges.  It  proved 
the  most  successful  enterprise  of  its  kind  ever 
undertaken  in  America.  Of  the  more  than  50 
volumes  edited  by  Anthon  the  following  are 
the  best  known:  An  edition  of  Lempriere's 
^Classical  Dictionary>  (1822)  ;  <Horace^  (with 
notes,  1830) ;  ^Dictionary  of  Greek  and  Ro- 
man Antiquities>  (1843);  ^Classical  Diction- 
ary >   (1841). 


ANTHONY,  Alfred  WtUiams,  American 
clergyman:  b.  Providence.  R.  I.,  13  Jan.  1860. 
He  was  graduated  from  Brown  University  and 
Cobb  Divinity  School.  He  also  studied  two 
years  in  Berlin.  In  1885  he  entered  the  pas- 
torate of  the  Free  Baptist  Church  and  became 
pastor  of  the  Essex  Street  Church  of  Banffor. 
From  1890  to  1908  he  was  professor  of  New 
Testament  Exegesis  in  the  Cobb  Divinity 
School;  1908  to  1911  professor  of  (Christian 
literature  and  ethics  in  Bates  College.  Since 
1911  he  has  been  the  corresponding  secretary 
and  treasurer  of  the  (general  Cx)nference  of 
the  Free  Baptists.  He  is  author  of  <An  In- 
troduction to  the  Life  of  Jesus*  (1896) ;  <The 
Method  of  Jesus>  (1899)  ;  «The  Sunday  School 
—  Its  Progress  in  Method  and  Scope*  (1899) ; 
< Preachers  and  Preaching*  (1900) ;  <The 
Higher  Criticism  in  the  New  Testament* 
(1901);  <New  Wine  Skins*    (1901). 

ANTHONY^  Sn't6-n1,  Clemens  Theodor: 
b.  1755:  d.  1836.  King  of  Saxony,  who  suc- 
ceeded his  brother  Frederich  August  I,  5  May 
1827.  The  French  revolutionary  movement  of 
1830,  spreading  to  Saxony,  compelled  him  to 
grant  a  constitutional  government  in  1831. 

ANTHONY,  Hennr  Bowen,  American 
legislator:  b.  Coventry;  K.  L,  1815;  d.  1889.  He 
was  graduated  from  Brown  University  in  1833 
and  was  editor  of  the  Providence  Journal  for 
over  20  years.  He  was  governor  of  Rhode 
Island  m  1849  and  1850,  and  United  States 
Senator  from  1859  till  his  death. 

ANTHONY,  John  Gould,  American  nat- 
uralist: b.  Providence,  R.  I.,  17  May  1804; 
d.  Cambridge,  Mass.,  16  Oct.  1877.  Leaving 
school  at  12  years  of  age  he  followed  a  business 
career  for  35  years.  He  earljr  developed,  a 
taste  for  natural  history,  and  his  publications 
attracted  the  attention  of  Agassiz,  through 
whom  in  1863  he  became  head  of  the  concho- 
logical  department  of  the  Museum  of  Com- 

farative  Zoology,  a  post  he  held  until  his  death, 
le  was  a  recognized  authority  on  the  subject 
of  American  Mollusca. 

ANTHONY  OF  PADUA,  Saint:  b.  Lis- 
bon, 15  Aug.  1195;  d.  Padua,  13  June  1231. 
Shortly  after  his  ordination  to  the  priesthood 
he  was  deeply  stirred  by  the  recital  of  the 
cruel  martyraom  of  five  Franciscan  mission- 
aries whose  bodies  had  just  been  brought  from 
Morocco  to  Coimbra,  where  Anthony  was  then 
living.  Having  entered  the  Franciscan  order, 
he  soon  started  for  Africa  in  the  hope  of  be- 
ing permitted  to  die  for  Christ.  He  had 
scarcely  landed  when  illness  obliged  him  to 
leave.  Hearing  about  the  general  council  of 
his  order  whida  was  going  on,  he  started  for 
Assisi,  where  he  met  Saint  Francis,  the  founder 
of  the  order.  ^  His  profound  knowledge  of 
sacred  things,  joined  to  his  sanctity,  caused 
him  to  be  made  the  first  teacher  in  the  Fran- 
ciscan order  and  later  on  the  provincial  of  all 
the  convents  of  the  order  in  upper  Italy.  His 
feast  is  celebrated  13  June.  Consult  Coleridge, 
S.  J.,  <Life  and  Works* ;  Meyer,  <Lcben  des  H. 
Antonius* ;  Lepitre,  ^ Saint  Anthony  of  Padua,* 
translated  by  E.  Guest  (1903). 

ANTHONY,  Saint,  the  patriarch  of  mo- 
nastic institutions:  b.  near  Heraclea,  in  Upper 
Egypt,  251  A.D. ;  d.  356.  Giving  up  all  his  prop- 
erty, he  retired  to  the  desert,  where  he  was 
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followed  by  a  number  of  disdples,  who  thus 
formed  the  first  community  of  monks. 

ANTHONY,  Saint,  Cross  of,  a  cross  in 
the  shape  of  the  letter  T,  often  styled  the  Tan 
Cross.  In  heraldry  the  name  is  given  to  two 
stripes,  a  horizontal  and  a  vertical  one  cross- 
ing in  the  middle  of  the  escutcheon. 

ANTHONY,  Saint,  Falls  of,  a  noted  fall 
in  the  Mississippi  River,  within  the  limits  of 
Minneapolis,  Minn,  (q.v.)  The  entire  descent 
of  the  stream  for  three-quarters  of  a  mile  is 
65  feet.  The  falls  and  surrounding  scenery 
are  exceedingly  picturesque. 

ANTHONY,  Saint,  Fire  of,  a  name  now 
applied  to  a  form  of  erysipelas.  A  -distemper 
of  this  character  became  epidemic  in  France 
in  1089.  Many  miraculous  cures  having  been 
effected  by  the  imputed  intercession  of  Saint 
Anthony,  the  order  of  Canons  Regular  of 
Saint  Anthony  was  founded  the  next  year  for 
the  relief  of  those  afflicted  with  this  disease. 
The  order  continued  to  exist  till  1790. 

ANTHONY,  Sister,  American  nurse  and 
nun,  known  before  entering  religious  life  as 
Mary  O'Connell:  b.  Limerick,  Ireland,  15  Aug. 
1815;  d.  Cumminsville,  Cincinnati,  Ohio,  18 
Dec.  1897.  She  came  with  her  parents  to  this 
country  in  childhood  and  in  1835  entered  the 
order  of  Sisters  of  Charity  at  Emmittsburg, 
Md.,  removing  to  Cincinnati  in  1837,  there  to 
take  charge  of  work  in  Saint  Peter's  Orphan 
Asylum.  On  the  establishment  of  Saint 
Joseph's  Orphan  Asylum  at  Cumminsville,  in 
1854,  Sister  Anthony  was  placed  in  charge  and 
the  next  year  she  was  transferred  to  Saint 
John's  Hospital,  where  she  remained  10  years, 
the  terrible  slaughter  at  the  battle  of  Pitts- 
burgh Landing  appealed  so  strongly  to  her 
sympathies  that  with  two  companions  she  ac- 
companied the  noted  surp^eon,  George  C.  Black- 
man,  to  Nashville  to  minister  to  the  wounded 
there  winning  her  title  of  *The  Angel  of  the 
Battlefield.^  She  returned  to  Cincinnati  on  a 
hospital  steamer  with  many  wounded  soldiers 
whom  she  cared  for  at  Saint  John's  Hospital. 
In  1866  two  prominent  Protestant  business 
men  of  Cincinnati  purchased  the  United  States 
Marine  Hospital  and  transferred  it  to  the  Sis- 
ters of  Chanty  in  the  hands  of  Sister  Anthony. 
The  name  was  then  changed  to  ^^The  Good 
Samaritan,'  and  she  remamed  in  charge  till 
1882.  Not  only  was  she  in  charge  of  various 
institutions  of  her  order,  but  was  several 
times  procuratrix  of  the  community.  She  is 
buried  at  the  mother  house  of  Mount  Saint 
Joseph  and  her  grave  is  annually  strewn  with 
flowers  on  Memorial  Dav  by  the  soldiers  oi 
the  Grand  Army  of  the  Republic. 

ANTHONY,  Snsan  Brownell,  American 
reformer:  b.  South  Adams,  Mass.,  15  Feb. 
1820;  d  Rochester,  N.  ¥.,  13  March  1906.  She 
taught  school  in  New  York  in  1835-50,  in 
1852  assisted  in  organizing  the  Woman's  New 
York  State  Temperance  Society,  and  in.  1854- 
55  held  conventions  in  each  county  in  New 
York,  in  behalf  of  female  suffrage.  In  1857 
she  became  a  leader  in  the  anti-slavery  move- 
ment, and  in  1858  advocated  the  coeducation 
of  the  sexes.  She  was  influential  in  secttring 
the  passage  by  the  New  York  legislature,  in 
1860,  of  the  act  giving  married  women  the 
possession  o£  their  earnings  and  guardianship 
of  their  children.     In  1868,  with  Mrs.   E.  C. 


Stanton  and  Parker  PiUsbury,  she  began  the 
publication  of  the  Revolutionist,  a  paper  de- 
voted to  the  emancipation  of  woman.  In  1872 
she  cast  ballots  at  the  State  and  Congressional 
election  in  Rochester,  N.  Y.,  to  test  the  appli- 
cation of  the  14th  and  15th  Amendments  of  the 
United  States  Constitution.  She  was  indicted 
for  illegal  voting  and  fined,  but  the  fine  was 
never  exacted.  Her  last  public  appearance  of 
note  was  as  a  delegate  to  the  International 
Council  of  Women,  in  London,  England,  in 
1899.  In  1900  her  birthday  was  celebrated  by 
an  aflFecting  popular  demonstration  in  Wash- 
ington, D.  C,  and  she  retired  from  the  presi- 
dency of  the  National  American  Woman  Suff- 
rage Association,  which  she  had  held  for  many 
years.  Consult  ^Life  and  Work  of  Susan  B. 
Anthony>  (1898). 

ANTHONY,  William  Arnold,  an  Ameri- 
canphysicist :  b.  Coventry,  R.  I.,  17  Nov.  1835; 
d.  29  May  1908.  He  was  graduated  from  Yale 
Scientific  School  1860  and  taught  science  in 
various  secondary  schools  1860-67.  He  'held 
chairs  of  physics  and  chemistry  in>  Antioch  Col- 
lege and  Iowa  Agricultural  College  1869-72, 
was  professor  of  physics  at  Cornell  1872-87, 
and  consulting  electrician,  Manchester,  Conn., 
1887-93.  From  1893  till  his  death  he  was  pro- 
fessor of  physics  in  Cooper  Union  School  of 
Science.  He  contributed  many  papers  to  the 
volumes  of  the  scientific  societies  of  which  he 
was  a  member. 

ANTHONY,  Kan.,  city  and  county- seat  of 
Harper  County,  55  miles  southwest  of  Wichita, 
on  the  Atchison,  Topeka  and  Santa  Fe,  the 
Chicago,  Rock  Island  and  Pacific,  the  Missouri 
Pacific  and  other  railroads.  It  contains  a  flour 
mill,  an  ice  plant,  a  salt  plant,  and  has  extensive 
stock  raising  and  agricultural  interests.  The 
principal  buildings  are  the  Carnegie  library, 
opera  house,  two  hospitals  and  seven  churches. 
The  city  is  under  the  commission  form  of  gov- 
ernment, and  owns  the  electric  and  water 
systems.    Pop.  2,669. 

ANTHOSIDERITE, in-tho-sid'^r-tt  (from 
the  Greek  anthos,  *a  flower,*^  and  siderites, 
®iron*),  a  mineral  related  to  chloropal,  oc- 
curring in  fibrous  tufts  and  sometimes  in  feath- 
ery forms  resembling  flowers.  It  is  harder  and 
heavier  than  chloropal,  is  usually  yellowish  in 
color,  and  has  the  composition  2FeaOt.9SiO«- 
2HiO.    It  is  found  in  Brazil. 

ANTHOZOA.    See  Actinozoa. 

ANTHRACENE  (from  anthrax,  or  an- 
thrac',  «coal*),  a  hydrocarbon  having  the  chem- 
ical formula  CuHio,  and  the  molecular  structure 


It  is  obtained  by  the  distillation  of  coal-tar,  oc- 
curring in  that  portion  of  the  distillate  which 
passes  over  at  temperatures  above  500**  F.  The 
^anthracene  oil,'  as  this  part  of  the  crude  dis- 
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tillate  is  called,  is  allowed  to  stand  in  the  cold 
for  a  week  or  so,  until  the  greater  part  of  the 
anthracene  has  crystallized  out  The  solidified 
portion  when  freed  from  the  mother-liquor  by 
pressure  or  by  a  centrifugal  separator  is  ground 
up  and  washed  with  petroleum  spirit  to  remove 
as  much  as  practicable  of  the  paraffin  and  other 
impurities.  Anthracene  so  obtained  is  then  sub- 
limed and  placed  on  the  market  as  *50  per  cent 
anthracene,*  although  it  may  contain  as  much 
as  65  per  cent  of  the  pure  substance.  Its  precise 
strength  is  best  determined  bv  treating  a  known 
weight  with  boiling  glacial  acetic  acid  and 
chromium  trioxide,  and  observing  the  quantity 
of  anthra-quinone  that  is  formed  The  crude 
anthracene  of  commerce  may  be  further  purified 
by  distillation  with  caustic  potash  to  which  a 
little  caustic  lime  has  been  added.  Most  of  the 
impurities  are  removed  in  this  way,  and  the 
product  is  further  improved  by  subsequent 
washing  with  petroleum  spirit,  or  with  carbon 
disulphide,  and  finally  by  recrystallization  from 
a  hot  mixture  of  benzene  and  aniline.  ^  Pure 
anthracene  crystallizes  in  white,  monoclinic  tab- 
lets melting  at  415''  R,  and  boiling  at  about 
680**.  It  is  insoluble  in  water  and  dissolves  but 
sliffhtly  in  other  common  solvents.  It  is  sol- 
uble, however,  in  boiling  glacial  acetic  acid,  and 
also  in  hot  benzene.  It  is  used  in  large  quanti- 
ties for  the  manufacture  of  alizarin  (q.v.) 
Anthracene  is  changed,  by  the  action  of  sun- 
light, into  an  isomenc  substance  known  as  para- 
anthracene  (or  paranthracene),  which  melts  at 
472*  F.,  and  is  reconverted  into  anthracene  by 
fusion.    See  also  Cqal-Tar  Colors. 

ANTHRACITE,  a  variety  of  coal  distin- 
guished from  other  coals  by  its  high  propor- 
tion of  carbon  and  small  quantity  of  volatile 
matter.  It  has  a  conchoidal  fracture,  bright 
lustre,  dense  black  color  and  superior  hardness. 
The  percentage  of  carbon  is  variable,  ranging 
from  a  minimum  of  about  80  per  cent  to  a  max- 
imum of  95  per  cent.  Anthracite  grades  by 
imperceptible  stages  into  bituminous  coal,  from 
wmch  it  has  been  produced  by  the  action  of 
heat  or  intense  pressure.  Semi-anthracite  and 
semi-bituminous  are  intermediate  grades.  The 
coal-seams  of  eastern  Pennsylvania  are  in- 
cluded in  a  series  of  strata  which  have  been 
compressed  and  thrown  into  folds,  while  west- 
ward in  the  bituminous  fields  of  Pennsylvania 
and  Ohio  the  strata  lie  nearly  horizontal.  Beds 
of  bituminous  coal  are  frequently  obsenred  to 
grade  into  anthracite  in  the  vicinity  of  igneous 
intrusions,  as  at  Crested  Butte,  Colo.,  and  near 
Sante  F^  N.  M.  Where  the  heat  has  been  very 
intense,  however,  the  volatile  matter  is  entirely 
driven  off  and  graphite  is  formed. 

Anthracite  occurs  in  extensive  deposits  in 
many  parts  of  the  world.  The  most  productive 
deposits  are  those  of  eastern  Pennsylvania 
which  occur  in  several  detached  fields,  located 
as  follows:  The  Northern  field,  extending 
through  the  middle  of  Luzerne  and  Lackawanna 
counties;  the  Eastern  Middle,  between  the  Le- 
high River  and  Catawissa  Creek:  the  Western 
Middle,  between  the  eastern  headwaters  of  the 
Little  Schuylkill  River  and  the  Susquehanna; 
and  the  Southern,  or  Pottsville,  field,  extending 
from  the  Lehigh  River  at  Mauch  Chunk  south- 
west to  near  the  Susquehanna  River.  These 
fields  comprise  an  area  of  472  square  miles  and 
are  classed  under  three  general  divisions, 
namely,  Wyoming,  Lehigh    and  Schuylkill  re- 


gions. The  Bernice  field  in  Sullivan  County 
produces  a  semi-anthracite  coal  and  is  some- 
times included  with  the  anthracite  fields.  The 
strata  with  the  beds  of  coal  have  been  upturned 
and  the  outcropping  edges  subjected  to  long- 
continued  erosion.  The  most  important  and 
persistent  seam  is  the  Mammoth,  which  in  the 
Eastern  Middle  field  has  a  thickness  of  from 
60  to  90  feet  and  is  over  100  feet  thick  in  parts 
of  the  Southern  and  Western  Middle  fields.  Al- 
together the  workable  seams  number  15  or 
more,  with  a  total  thickness  (increasing  from 
west  to  east)  ranging  from  70  to  150  feet.  The 
anthracite  fields  of  Colorado  and  New  Mexico 
are  of  much  less  importance.  In  foreign  coun- 
tries anthracite  is  mined  in  South  Wales,  Ire- 
land,^ Belgium,  France,  Westphalia  and  Russia, 
and  it  is  known  to  occur  in  very  large  deposits 
in  the  province  of  Shan-Si,  China.  In  the  south 
Wales  field  only  the  northern  portion  yields  an- 
thracite, the  rest  of  the  output  being  semi-bitu- 
minous and  bituminous  coals. 

Owing  to  its  cleanliness  and  freedom  from 
smoke  anthracite  is  especially  suited  for  house- 
hold fuel;  for  steaming  and  metallurgical  pur- 
poses it  is  inferior  to  bituminous  coal.'  It  ignites 
with  difficulty  and  bums  slowh"  with  little 
flame,  giving  out  intense  heat.  The  amount  of 
ash  is  smalL  ranging  from  15  per  cent  to  6  or  7 
per  cent  The  color  of  the  ash  is  sometimes 
used  as  a  basis  of  classification  in  trade,  as  in 
Pennsylvania  anthracites,  which  are  denomi- 
nated white-ash  and  red-ash  coals.  But  the  color 
depends  entirely  upon  the  amount  of  iron  pres- 
ent and  is  no  criterion  of  the  value.  The  fol- 
lowing analvses  show  the  relative  proportions 
of  fixed  carbon,  volatile  matter,  ash,  etc.,  in  va- 
rious anthracites: 


Pieldi 

Il 

II 

1 

1 

1 

BMtern  Middle.  Pa.. 

Southern.  Pa 

Crested  Btttte,  Colo. . 
South  Walet 

86.58 
83.81 
82. 33 
92.42 

308 
4.27 
9.96 
5.97 

4.12 
3.09 
0.81 

1.62 
0.64 
0.81 

5. 92 

8.18 
6.90 
1.60 

The  preparation  of  anthracite  for  the  market 
consists  in  freeing  it  from  slate  and  dust  and 
sorting  it  into  suitable  sizes.  Owing  to  the 
practical  absence  of  volatile  matter,  anthracite 
will  not  burn  unless  the  lumps  are  of  fairly  uni- 
form size.  When  hoisted  from  the  mine  it  is 
first  passed  over  a  screen  which  allows  most  of 
the  fine  coal  to  pass  through.  The  lump  coal 
is  then  sorted  for  the  purpose  of  removing  the 
shale  and  slate,  and  the  pure  material  is  crushed 
between  rolls  and  screened  into  the  market 
sizes.  In  the  United  States  the  sizes  generally 
recognized  are  the  following:  Broken  or  grate, 
which  passes  through  a  screen  of  4-inch  mesh 
but  not  through  2.5-inch  mesh;  egg,  2.5-inch- 
1.75-inch;  stove,  1.75-inch-l. 25-inch  chestnut, 
1.25-inch-0.75-inch;  pea,  0.75-inch-0.50-inch ;  and 
buckwheat,  0.50-incn-0.25-inch.  Larger  sizes 
than  the  above  are  known  as  lump  and  steam- 
boat, and  smaller  sizes  as  rice,  mustard-seed, 
etc.  The  sizes  from  broken  to  chestnut,  inclu- 
sive, are  known  as  the  domestic  prepared  sizes 
and  constitute  at  present  about  60  per  cent  of 
the  output  The  waste  or  fine  coal  which  com- 
monly amounts  to  as  much  as  10  per  cent  of  the 
material  mined  is  known  as  culm.  Immense 
heaps  of  this  fine  coal  have  accumulated  at  the 
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mines,  but  with  the  improved  processes  of 
screening  and  separation  much  of  it  is  now 
saved  and  sold  to  manufacturing  plants. 

The  growth  of  the  anthracite  mining  indus- 
try in  the  United  States  has  been  very  rapid. 
There  are  records  showing  that  Pennsylvania 
anthracite  was  used  for  fuel  as  early  as  1768, 
but  mining  was  not  carried  on  to  any  extent 
until  about  1820.  The  growth  of  the  industry 
from  this  time  to  the  close  of  the  century  is 
shown  in  the  following  table: 

Short  tons 

1820 365 

1830 215,272 

1840 967.108 

1850 4.138.164 

1860 8.U5.842 


Short  tons 

1870 15,664,275 

1880 28.649.812 

1890 46.468.641 

1900 57,367.915 

1910 84,485.236 


The  production  and  value  of  Pennsylvania 
anthracite  during  the  period  1911-15  were  as 
follows : 


Production 
short  tons 

Valve 

1911 

90.464.067 
84.361.598 
91,524.922 
90,821.507 
88,500,000 

*l 175, 500, 000 

1912 

178,000.000 

1913 

194.948,000 

1914 

188.000,000 

1915 

Almost'  the  entire  output  of  anthracite  is 
consumed  as  domestic  fuel.  A  small  portion  is 
used  for  manufacturing  purposes  in  large  cities, 
but  it  is  being  gradually  superseded  for  this 
purpose  by  the  cheaper  bituminous  coal.  See 
Coal. 

ANTHRAC'NOSE,  a  group  of  fungous 
diseases  caused  by  various  species  of  GliBospo- 
rium  and  Colletotrichum,  which  appear  upon 
the  green  parts  of  plants  as  roundish  spots  with 
more  or  less  sunken  light  centres  and  darker 
mar^sins.  They  often  cause  serious  damage  to 
cultivated  crops,  especially  grape,  strawberry, 
raspberry,  spinach,  eg^-plant,  cotton  and  cu- 
cumber, under  which  titles  they  will  be  more 
fully  discussed  For  methods  of  control  sec 
Fungicide. 

ANTHRACOTHERTUM,  an  extinct  pig- 
like animal,  inhabiting  Europe  and  Norui 
America  during  the  Oligocene  and  Miocene  ep- 
ochs. The  teeth  are  intermediate  between  those 
of  pigs  and  ruminants,  but  it  is  not  in  the  direct 
line  of  descent  of  either,  forming  a  side  branch 
which  left  no  descendants.  The  name,  given 
by  Cuvier  in  1822,  means  *beast  of  the  coal* 
{avOpa^,  coal,  Bnpiovy  beast),  and  is  derived  from 
the  fact  that  its  remains  were  first  discovered 
m  the  Tertiary  lignite  beds  of  France. 

ANTHRAQUINONE,  an'thra-quin-on' 
(from  anthra-cene -{- quinone) ,  a  substance  de- 
rived from  anthracene  by  the  action  of  oxidiz- 
ing agents,  and  used  in  the  preparation  of  ali- 
zarin. It  may  be  conveniently  prepared  on  a 
small  scale  by  dissolving  anthracene  in  glacial 
acetic  acid,  adding  potassium  bichromate  and 
heating  to  212**  F.  The  acetic  acid  is  then  dis- 
tilled off,  and  the  anthraquinone  precipitated  by 
water.  On  the  large  scale  sulphuric  acid  is 
used  in  the  place  of  acetic  acid  Anthraqui- 
none has  the  formula  CmHsOs,  and  is  insoluble 

*  Bated  on  average  of  pieces  of  all  grades  and  sizes  at  the 


(or  nearly  so)  in  water  and  alcohol,  and  but 
slightly  soluble  in  benzene.  It  dissolves  in  hot 
sulphuric  acid,  separating  out  again,  without 
change,  upon  cooling. 

ANTHRAX,  the  name  of  a  disease  oc- 
curring epidemically  among  herbivora,  chiefly 
oxen  and  sheep,  and  occasionally  affecting  man. 
It  is  also  called  malignant  pustule,  splenic  fe- 
ver, wool-sorters*  disease,  charbon,  milzbrand 
It  is  caused  by  a  rod-snaped  bacterium,  the 
Bacillus  anthracis,  first  seen  in  1849  and  iso- 
lated in  1863,  and  conclusively  proved  by  Koch 
in  1876  to  be  the  cause  of  the  disease,  this  be- 
ing one  of  the  first  diseases  demonstrated  to 
be  caused  by  bacteria. 

In  man  the  bacillus  is  usually  acquired  by 
handling  the  hide  of  an  animal  having  died 
from  the  disease.  A  local  lesion,  the  maugnant 
pustule  is  formed,  and  this  may  lead  to  wide- 
spread infection  with  cedema  and  lymphatic  in- 
vasion, attended  by  fever,  gastro-enteritis,  col- 
lapse, and  death.  The  infection  may  remain  lo- 
calized, however,  and  the  patient  may  recover. 
Less  often  the  infection  takes  place  in  the  res- 
piratory tract,  the  patient  having  breathed  die 
bacillus  in  the  dust  arising  from  nandling  hides 
or  sorting  wool;  in  such  cases  a  rapidly  fatal 
form  of  naemorrhagic  cedema  may  develop.  A 
still  rarer  form  of  the  disease  in  man  affects  the 
intestinal  tract  The  bacillus  of  anthrax  is  one 
of  the  largest  of  the  pathogenic  bacteria.     It 

is  6-8  microns     ' 


I     6-8 

\  25,000 


inches  long  and  1.5 

microns  thick,  bein^  a  short  rod  with  square 
edges,  and  growing  m  chains.  The  protoplasm 
is  finely  granulated  and  it  forms  spores  atx)ut 
the  centre  of  the  bacillus.  It  grows  very  rap- 
idly on  all  of  the  commonly  used  bacteriological 
culture  media,  best  at  a  temperature  o^  35  C, 
but  its  multiplication  ceases  at  temperatures  be- 
low 12*  C  or  above  45**  C.  The  bacilli  are 
readily  killed  by  temperatures  of  60*  C,  but 
the  spores  are  very  resistant,  and  dry  heat  at 
140""  C  must  be  applied  for  several  hours  to 
kill  them.  In  a  dry  condition  they  remain  via- 
ble for  several  years  and  will  resist  boiling 
water  for  at  least  five  minutes.  The  gastric 
juice  also  does  not  destroy  them  readily.  The 
bacteria  are  found  in  the  blood  and  throughout 
the  organs  of  animals  dying  of  anthrax.  They 
are  particularly  numerous  in  the  spleen  and  in 
the  lymphatic  structures.  They  poison  the  body 
by  the  development  of  a  toxin  or  toxins  which 
in  turn  cause  degeneration  of  the  tissues  of  the 
body. 

Anthrax  is  one  of  the  diseases  in  which  a 
serum  therapy  was  instituted  early.  Thus  far 
it  has  not  proved  of  signal  service,  although  a 
protective  serum  has  been  made  by  which  ani- 
mals may  be  immunized  against  the  disease. 

Anthrax  in  animals  is  a  comparatively  com- 
mon disease,  affecting  sheep,  cattle  and,  more 
rarely,  horses  and  members  of  the  deer  family. 
It  is  rare  among  the  camivora.  The  disease  is 
not  geographically  confined,  and  animals  in  vari- 
ous parts  of  the  world  are  affected  by  it.  It  is 
naturally  less  common  in  countries  in  which 
there  is  some^  legislative  control,  and  rarer  at 
present  than  in  former  times.  In  Britain  the 
mortality  is  small;  in  France,  at  one  time,  as 
many  as  10  per  cent  of  the  sheep  died  annually 
of  anthrax.    Since  the  modem  method  of  im- 
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munizing  cattle  has  been  introduced  the  mor- 
tality has  been  much  lessened.  The  symptoms 
vary  widely,  but  at  least  three  marked  groups 
are  observable.  In  some  instances  the  affected 
animal  develops  sjrmptoms  of  extreme  collapse; 
it  drops  to  the  ground;  the  pulse  and  respira- 
tion are  quickened,  there  is  aifficult}^  in  breath- 
ing and  the  animal  dies  in  convulsions  within 
a  comparatively  short  time.  A  commoner  type 
of  attack  is  begun  by  symptoms  of  general  dis- 
tress, the  animal  is  *off  its  feed,'^  the  pulse  and 
respiration  are  quickened,  chills  develop,  the 
temperature  rises  to  103  or  104**  F.,  bloody 
diarrhoea  occurs,  bloody  nasal  catarrh.  There 
then  may  develop  convulsive  movements;  there 
is  rapid  loss  of  strength,  and  the  animal  may 
die  in  from  10  to  48  hours,  sometimes  at  the 
end  of  three  to  four  days.  A  third  type  is  char- 
acterized by  a  slow  onset,  the  lymphatic  struc- 
tures are  involved,  they  swell  and  form  car- 
buncles, which  may  ulcerate.  General  sjrmp- 
toms  of  infection  may  develop  —  the  spleen  may 
enlarge,  bloody  discharges  are  common  and  the 
animal  dies  of  pfeneralized  hsemorrhagic  oedema. 
The  diagnosis  is  readily  made  in  all  cases  W  a 
microscopical  examination  of  the  blood.  Differ- 
ent animals  show  marked  variations  in  suscep- 
tibility. The  sheep,  save  Algerian,  ox,  guinea- 
pig  and  mouse,  are  all  very  susceptible,  but  the 
foat,  horse,  deer  and  pig  are  less  often  attacked, 
fan  may  be  placed  next  in  the  order  of  liabil- 
ity; the  white  rat,  adult  camivora,  birds  and 
amphibia  are  immtme.  The  disease  is  conveyed 
to  animals  largely  by  way  of  the  intestinal 
canal.  The  bacilli  are  ubiquitous  in  the  grass 
and  hay  about  an  infected  area. 

Preventive  Inociilation.—  Pasteur  first 
evolved  a  method  of  inoculation  1^  an  attenu- 
ated virus,  a  sort  of  hardening  the  animal,  as 
it  were,  that  subsequently  made  it  resistant  to 
the  virile  bacteria.  Although  other  methods, 
notably  the  use  of  anti-anthrax  serum,  have 
been  used,  the  attenuated  virus  method  seems 
to  give  the  best  results.  Surgical  methods  are 
the  only  mode  of  treatment  for  man.  Thorough 
sterilization  of  hair,  wool  and  animal  skins  by 
dry  heat,  steam  or  by  chemical  agents  is  now 
generally  adopted  to  prevent  the  infection  of 
man  from  these  sources. 

Pasteur's  method  was  the  injection  of  a  cul- 
ture attenuated  by  24  days'  growth  at  a  tempera- 
ture of  42.5  C,  followed  in  10  days  by  an  in- 
jection of  a  culture  attenuated  by  a  growth  of 
but  12  days  at  the  same  temperature.  The 
Dawson  method,  invented  in  1911,  is  the  injec- 
tion of  a  single  vaccine,  differing  from  that  of 
Pasteur  only  in  degree  of  attenuation.  It  is 
us^d  when  animals  are  djring  from  the  dis- 
ease and  immediate  protection  is  required.  A 
passive  immunity  lasting  from  one  to  two 
weeks  is  thus  secured  within  a  few  hours. 

Bibliography.—  Pollendcr,  <  Viertel  i  ahr- 
schrift  fiir  Gerichtliche  Medicin,  VHP ; 
Davaine,  <Comptes  Rendus  Acad.  des 
Sciences>  (57,  p.  220  et  scq.) ;  Koch, 
<Cohn's  Beitrage>  (Vol.  II,  1876).  For 
later  literature  see  Fliigge,  *Die  Mikroorganis- 
men* ;  Hoare,  ^A  System  of  Veterinary 
Medicine'  (Chicago  1913) ;  Sternberg,  < Man- 
ual of  Bacteriology,  >  and  the  following  re- 
ports issued  by  the  Bureau  of  Animal  Indus- 
try, United  States  Department  of  Agriculture: 
*  Special  Report  on  Diseases  of  Cattle  *  (Wash- 
ington 1912) ;  Washburn,  H.  J.,  'Anthrax  with 


Special  References  to  Its  Suppression'  (ih. 
1909) ;  Dawson,  C.  P.,  'Anthrax  with  Special 
Reference  to  the  Production  of  Immqnity.' 

AN'THRENUS.    See  Carpet  Beetle. 

ANTHROPOID  APES,  a  term  applied 
to  those  apes  (family  Simiidtr)  nearest  in  their 
organization  to  man.    See  Ape.  _ 

AN'THROPOL'ATRY,  the  "worship  of 
man,  a  term  always  employed  in  reproach.  It 
was  applied  by  the  Apollinarians  to  the  ortho- 
dox Christians  of  the  4th  and  5th  centuries, 
who  in  their  devotion  to  (Christ  worshipped, 
as  was  declared,,  only  a  man  in  whom  (jod 
dwelt, 

ANTHROPOLOGY.  Anthro^logy  is 
the  name  for  a  group  of  problems  arising^  from 
inquiries  as  to  man's  ongin.  As  used  in  the 
United  States  and  England  this  name  stands 
for  the  science  that  deals  with  these  problems, 
but  on  the  continent  of  Europe  the  tendency 
is  to  restrict  the  term  anthropology  to  a  study 
of  man's  body,  particularly  his  bones.  This, 
like  most  other  facts  of  this  kind,  has  an  his- 
torical explanation.  Thus,  the  study  of  an- 
thropology really  begins  with  Blumenbach 
(1752-1840)  of^  (jottingen,  Germany,  who  con- 
ceived of  classifying  skulls  according  to  form 
and  measurement.  While  it  is  true  that  this 
idea  was  in  a  way  entertained  by  Vesalius, 
Linnaeus  and  other  pioneers,  nevertheless  it 
was  Blumenbach  who  first  struck  the  keynote 
of  classification  according  to  form  and  dimen- 
sions of  the  human  skull.  Following  him  were 
Retzius  who  devised  the  cephalic  index,  Cam- 
per who  invented  the  facial  an^le,  and,  finally, 
the  great  French  anthropologists  Broca  and 
Topinard  who  systematized  the  subject.  It 
will  be  noted  that  so  far  anthropology  dealt 
almost  exclusively  with  man's  anatomy,  where- 
as at  present  it  gives  even  more  attention  to 
his  modes  of  life,  or  his  culture. 

While  the  above  interest  in  man's  anatom- 
ical attributes  was  taking  form  other  students 
began  to  systematize  the  available  knowledge 
concerning  the  habits  and  customs  of  differ- 
ent peoples.  To  this  study  the  name  ethnology 
is  often  applied.  The  great  leaders  of  this 
movement  were  Tylor  (England).  Ratzel 
(Germany)  and  Rectus  (France).  The  pub- 
lished works  of  these  men  dealt  exclusively 
with  the  social  life  of  man  and  his  distribu- 
tion over  the  earth  and  in  so  far  were  distinct 
from  the  anthropology  of  the  day.  From 
some  points  of  view  these  two  subjects,  eth- 
nology and  anthropolo^,  as  then  defined,  had 
little  in  common  and  indeed  the  tendency  in 
(^rmany  and  other  continental  countries  is 
to  so  regard  them  still;  but  the  great  synthe- 
lizing  work  of  Prichard  (1786-1848)  in  Eng- 
land gave  a  new  unity  to  the  whole  study  of 
man.  According  to  this  author,  man  should 
be  classified  according  to  all  definitive  char- 
acters :  anatomy,  psychology,  geographical 
distribution,  and  habits.  Since  man's  zoologi- 
cal characters  were  regarded  as  the  pivotal 
point  in  his  development,  the  term  anthropol- 
ogy was  applied  to  this  new  synthetic  whole. 
This  thenceforth  became  the  ideal  for  Eng- 
lish students  of  man  —  to  deal  synthetically 
with  all  the  data  available  bearing  upon  the 
problems  of  man's  origin  and  early  career.  In 
the  main,  American  anthroi)ologists  have  fol- 
lowed the  English  in  this  respect. 
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We  can  define  anthropology,  therefore*  as 
the  natural  history  of  man,  or  the  science 
which  begins  where  history  leaves  off,  and 
which  sedcs  to  recover  the  story  of  man's 
origin  and  varying  fortunes  in  that  dim  and 
shadowy  era  we  call  the  prehistoric.  The 
limitations  that  must  be  imposed  upon  this 
general  statement  will  be  more  apparent  when 
we  summarize  the  content  of  our  subject 

The  anthropology  of  any  group  of  people 
now  deals  with  three  great  classes  of  charac- 
ters :  the  somatic,  linguistic,  and  cultural. 

Somatic  Characters.— One  of  the  great 
problems  under  this  head  is  to  know  man's 
zoological  position  among  mammals.  The 
classification  of  existing  men  is  the  mat  pre- 
requbite  to  such  investigations.  Though  as 
a  mere  proposition  this  seems  a  small  task,  it 
proves  to  be  one  of  veiy  great  difficulty,  so 
difficult  that  even  now  there  is  no  generally 
accepted  classification.  The  trouble  arises 
from  the  almost  hopeless  blending  and  imer* 
grading  of  all  the  known  types,  or  the  exist- 
ence of  many  extremely  variable  characters. 
There  is,  for  instance,  no  one  somatic  char- 
acter that  will  consistently  segregate  mankind; 
vet  there  are  some  such  as  hair,  color  of  skin, 
head  form,  face  form,  and  boculy  proportions 
that  almost  rise  to  that  level.  Of  these  the 
most  consistent  is  the  character  of  the  hair, 
of  which  three  gross  types  are  recognized: 
straight,  wavy,  and  woolly,  each  with  a  distinct 
cross-section  and  associated  peculiarities.  On 
this  basis  all  living  peoples  fall  into  three 
large  groups: 

1.  Straight  hair  (leiotrichi).  The  Asian- 
American   group. 

2.  Wavy  hair  (c3rmotrichi).  The  Poly- 
nesian-European group. 

3.  Woolly  hair  (ulotrichi).  The  Austra- 
lian-African group. 

Though  the  general  reader  will  find  many 
proposed  classifications  in  anthropological  lit- 
erature, all  show  a  tendency  to  recognize  this 
three-part  grouping.  Further,  the  color  of 
skin,  the  shape  of  the  head  and  the  profile  of 
the  face  are  fotmd  to  be  in  frequent  associa- 
tion with  type  of  hair.  In  consequence  we 
have  such  tentative  groupings  as  that  proposed 
by  Giddings: 

^I.  The  Australian-African  Group. —  Char- 
acteristics: black  skin,  dolichocephalic  (long- 
headed), prognathic,  woolly  or  frizzly-haired 
(cross-section  of  hair  very  elliptical).  Area 
of  distribution:  Australia  and  Africa,  south 
of  the  equator. 

•II.  The  Polynesian- European  Group, — 
Characteristics:  fair  skin,  mesocephalic,  or- 
thognathic, straight  or  wavy  hair  (cross-sec- 
tion slightly  elliptical).  Area  of  distribution: 
broad  zone  from  Polynesia  northwestward 
throuj^h  southwestern  Asia  and  northern 
Africa  and  most  of  the  continent  of  Europe. 

•III.  The  Asian-American  Group. —  Char- 
acteristics: vellow  or  red  sldn,  brachycephalic 
(broad-heaoed)^  narrow-eyed,  lank  or  straight- 
haired  (cylindrical  in  cross-section).  Area  of 
distribution:  eastern  Asia  and  western  Amer- 
ica, chiefly  north  of  the  equator  along  the 
semicircular  shore-line  of  Asia  and  America.* 

This,  however,  deals  only  with  living  men 
and  does  not  include  extinct  forms  known  by 
their  fossilized  fragments.  Of  these  the  fol- 
lowing have   been  proposed: 


1.  Pithecanthropus  Erectus. — A  form  found 
in  Java,  the  zoological  position  of  which  is  still 
in  doubt. 

2.  Homo  Heidelhergensis. —  Known  from  a 
single  lower  jaw  found  at  Mauer,  near  Heidel- 
beg.  Germany,  in  1907. 

J.  Homo  N eanderthalensis. —  This  is  gen- 
erally designated  as  Neanderthal  maix  and  is 
now  known  by  skeletons  from  ten  or  more 
localities  in  western  Europe. 

A  fragmentary  skull  found  in  Piltdown, 
England,  has  been  classified  as  a  new  species, 
but  since^  the  validitjr  of  such  a  position  has 
been  seriously  questioned,  we  omit  it  here. 
Finally,  mention  may  be  made  of  extinct 
varieties  of  the  existing  species  of  man,  such 
as  the  Cro-Magfnon,  Brun,  Alpine,  etc.,  known 
by  skeletons  only. 

This  enumeration  presents  the  bare  content 
of  this  division  of  anthropology,  the  details  of 
which  must  be  sought  elsewhere.  As  to  man's 
precise  zoological  position  we  are  still  in 
doubt,  since  the  final  solution  of  that  problem 
will  be  found  in  fossils  of  man  and  related 
forms. 

Linguistic  Characters.— The  most  striking 
human  character  is  the  art  of  speech.^  No 
people  have  yet  been  found  who  were  without 
a  highly  complex  language  by  which  they  were 
able  to  express  very  fine  shades  of  meaning. 
The  comparative  study  of  these  languages  is 
one  of  the  highly  specialized  groups  of  prob- 
lems that  fall  to  the  lot  of  the  anthropologist, 
particularly  the  languages  of  the  wilder  peo- 
ples. Notwithstanding  the  complexity  of 
speech  in  general  and  the  somewhat  forbidding 
nature  of  the^  whole  subject^  it  has  proved 
easier  to  classify  men  according  to  language 
than  according  to  somatic  structure.  As  a 
result,  we  now  have  a  scheme  of  linguistic 
classification  that  embraces  almost  the  whole 
of  mankind.  The  fundamental  problem  here 
is  the  same  as  in  zoology,  viz.,  ultimately  to 
discover  the  genetic  relationship  between  all 
languages.  As  a  preliminary  to  this,  the  lan- 
guages of  the  world  are  now  classified  into 
families  or  stocks,  with  their  subdivisions 
of  languages,  dialects,  etc.  All  that  show  cer- 
tain evidences  of  having  a  common  origin  are 
grouped  under  one  family  name.  As  the  sub« 
ject  now  stands  we  have  something  more  than 
200  such  families,  with  a  large  number  of 
distinct  subdivisions..  Further  study  promises 
to  greatly  reduce  the  number  of  these  families, 
or  at  least  discover  genetic  relations  between 
many  of  them.  It  is  the  hope  of  anthropology 
that  some  day  we  may  be  able  to  project  the 
historical  evolution  of  this  great  human  char- 
acter. This  will  be  a  great  triumph,  for  the 
birth  and  development  of  language  must  be  in- 
timately related  to  man's  origin  and  subsequent 
career. 

Cultural  Characters^ — The  term  culture 
is  used  to  designate  the  total  complex  of  man's 
habits  and  thoughts,  or  that  whicli  he  acquires 
from  the  group  into  which  he  is  born.  In  the 
zoological  sense  it  is  not  inherited  and  so  not 
inborn.  Strictly  applied,  the  term  culture 
should  include  language  also,  but  for  purely 
practical  reasons  the  two  are  separated.  Cul- 
ture is  conceived  of  as  composed  of  traits  or 
elements,  but  recognized  in  complexes.  Thus, 
the  production  of  pottery  in  a  tribal  group 
would  be  regarded  as  a  trait  complex  of  that 
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group.  The  term  complex  is  preferred  be- 
cause the  analysis  of  the  phenomenon  into 
ultimate  trait  elements  is  not  only  extremely 
difficult,  but  in  the  last  analysis  subjective. 
The  subject  matter  of  anthropology,  there- 
fore, is  in  part  data  on  trait  complexes,  con- 
sidered as  group  characters.  Anthropologi- 
cally speaking,  a  group  of  people  is  not  ade- 
(luately'  described  until  we  have  enumerated 
its  chief  cultural  trait  complexes  along  with 
its   somatic  and  linguistic   characters. 

One  peculiarity  of  trait  complexes  is  their 
frequent  independent  distribution  over  whole 
geographical  areas  instead  of  being  peculiar 
to  a  single  tribe.  This  condition  necessitates 
a  geographical  classification  for  culture  trait 
complexes  as  the  initial  task.  From  this  as  the 
point  of  departure,  the  anthropologist  ap- 
proaches the  ereat  problems  of  culture,  viz., 
Its  origin,  evolution  and  principles  of  distri- 
bution. Here  are  to  be  found  some  of  the 
most  illuminating  and  stimulating;  studies  of 
our  subject;  for  example,  the  discussions  of 
trait-complex  diffusion  from  a  single  world 
centre  in  opposition  to  the  view  that  sucb 
complexes  were  independently  invented  by 
many  tribal  groups.  This  applies  particularly 
to  the  question  as  to  whether  the  cultures  the 
Spanish  conquerors  found  in  aboriginal  Mex- 
ico and  Peru  were  independently  developed 
or  derived  directly  from  the  Old  World  by 
mere  diffusion.  For  these  and  many  other 
enticing  discussions,  the  reader  must  consult 
the  special  literature. 

However,  the  mere  question  of  culture  dis- 
tribution is  not  the  whole  story,  for  many 
cultures  have  arisen  and  died  out^  leaving  be- 
hind traces  in  the  soil  from  which  they  can 
be  partially  reconstructed.  The  methods  of 
investigating  these  extinct  cultures  constitute 
what  is  known  as  archaeology.  In.  fact  the 
fundamental  problem  in  culture  as  a  whole  is 
to  work  step  by  step  from  the  existing  cul- 
tures to  the  earliest  beginnings.  The  most 
complete  data  of  this  kind  are  from  western 
Europe,  where  we  find  several  great  culture 
epochs  with  many  subdivisions,  as  indicated 
in  the  accompanying  tabulation: 

1.  Paleolithic   Age    (100,000-12,000?). 

a.  Pre-Chellean. 

b.  Chellean. 

c.  Acheulean. 

d.  Mousterian. 

e.  Aurignacian. 

f.  Solutrean. 

g.  Magdalenian. 
n.  Azylion. 

2.  Neolithic  Age  (?-2000b.c.). 

a.  Campignian  Culture  (?-7,000  B.C.). 

b.  Swiss  Lake  Dweller  Culture  (7,000- 

3,000  B.C.). 

c.  Late  Neolithic  and  Copper  Culture 

(3,000-2.000  B.C.). 

3.  Bronze  Age   (2000-1000  b.c.). 

4.  Early    Iron    Age,    or    Hallstatt    Culture 

(1000-500  B.C.). 

5.  Later    Iron   Age,    or   La   Tene    Culture 

(500  B.C.). 

These  early  periods  of  culture  in  Europe 
have  been  exclusivelv  the  discoveries  of  an- 
thropologists but  those  investigations  that 
deal  with  the  early  fringes  to  the  historic  na- 
tions such  as  Greece,  Rome,  Egypt,  Babylonia, 


etc..  fall  rathef  in  the  domain  of  the  classical 
archsologist.  The  only  other  part  of  the 
world  where  extensive  research  of  this  kind 
has  been  attempted  is  North  and  South  Amer- 
ica, but  the  cultures  of  the  New  World  peo- 
ples were  unknown  before  the  voyages  of 
Columbus.  Hence  we  have  here  a  closely 
unified  problem  because  anthropologists  can 
only  begin  with  the  cultures  found  and  trace 
them  t>ackward  by  archaeological  methods. 
Somewhat  less  progress  has  been  made  here 
than  in  Europe,  partly  because  the  area  to  be 
covered  is  ever  so  much  greater  and  partly 
because  the  conditions  of  investigation  present 
more  difficulties.  Yet  the  chronology  of  die 
Maya  of  Yucatan  has  been  established  for 
dates  2,000  years  ago;  that  of  the  Mexicans 
falls  into  diree  quite  distinct  periods,  etc. 
Yet  as  compared  with  the  sequences  for  Eur- 
ope these  are  all  recent,  for  there  we  can 
trace  man  back  into  the  glacial  period,  while 
in  the  New  World  there  is  yet  no  good  evi- 
dence that  man  arrived  until  the  close  of  the 
ice  ages. 

All  these  inquiries  into  the  sequence  of 
early  cultures  deal  with  geological  and  palaeon- 
tological  questions,  for  if  remains  of  man  and 
his  culture  are  found  in  association  with  the 
bones  of  extinct  animals,  we  must  appeal  to 
the  above  sciences  for  aid  in  determining  the 
age  of  such  a  deposit.  Thus  if  we  look  back 
over  this  outline  of  what  anthropology  is  we 
note  that  almost  everywhere  it  brings  to  bear 
upon  its  problems  data  from  other  sciences. 
For  this  reason  it  may  be  considered  a  syn- 
thetizing  or  co-ordinating  science.  See  Ar- 
CHiBOLOGY;  Anthropometry;  Civilization; 
Ethonology;  Man-Christian  Anthropology; 
Man,  Prehistoric;  Prehistoric  Races. 
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Stone  Age:  Their  Environment,  Life  and 
Art'  (New  York  1916);  Ratzel,  Friedrich, 
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ANTHROPOLOGY      IN      AMERICA. 

Since  the  whole  habitable  world  has  long  been 
occupied  by  man  we  may  expect  an  anthropol- 
ogy for  each  grand  division  of  land  Thus, 
Europe.  Asia  and  Africa  being  after  all  one 
land  mass,  their  peoples  have  established  vary- 
ing contacts  so  that  the  study  of  any  single 
group  can  rarely  be  pursued  without  some  con- 
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sideration  of  the  whole.  On  the  other  hand 
Australia  and  the  Americas  have  no  actual  land 
connections  with  the  Old  World  land  mass 
and  consequently  the  specific  anthropological 
problems  of  these  two  areas  have  little  direct 
bearing  upon  each  other  or  upon  those  of  Eu- 
rope, Asia  and  Africa.  Naturally  then,  when 
we  turn  to  America,  its  sharp  cultural  and 
racial  differentiation  from  all  other  parts  of 
the  world,  together  with  its  great  geographical 
extent  and  internal  anthropological  complexitv, 
all  combine  to  make  its  anthropology  a  fairly 
distinct  field.  Hence,  we  are  justified  in  treat- 
ing the  anthropology  of  America  as  a  separate 
topic. 

The  history  of  American  anthropology  dates 
back  to  the  first  voyage  of  G>lumbus,  that  most 
famous  of  all  explorers,  who  found  not  only  a 
new  land,  but  a  new  people.  The  term  Inman 
first  given  the  few  known  representatives  of 
this  people  can  be  consistently  applied  to  all 
from  north  to  south  for  an  unmistakable  so- 
matic unity  exists  throughout.  Since  no  traces 
of  a  totally  different  people  have  come  to  light 
in  either  North  or  South  America  our  subject 
is  strictly  the  anthropology  of  the  American  In- 
dian. 

The  lead  in  this  study  has  been  taken  by 
the  anthropologists  of  the  United  States. 
Amon^  those  who  have  contributed  most  to 
the  scientific  development  of  American  anthro- 
pology arc  Mai.  J.  W.  Powell,  D.  G.  Brin- 
ton,  Frederic  Ward  Putnam  and  Franz  Boas. 
Under  the  guidance  of  such  men  scientific 
methods  were  devised  and  the  subiect  placed 
on  a  level  with  other  university  stuoies.  How- 
ever, the  greatest  impetus  came  not  from  the 
universities  of  the  United  States,  but  from  mu- 
seums and  research  institutions.  Perhaps  the 
most  important  event  in  the  history  of  Ameri- 
can anthropology  was  the  establishment  in  1879 
of  the  Bureau  of  American  Ethnolo^  at 
\yashington,  D.  C,  as  a  part  of  the  Smithso- 
nian Institution.  This  institution  was  from 
the  first  effective  in  research  and  still  serves 
as  an  inspiration  to  all  who  are  engaged  in 
anthropological  pursuits.  The  next  great  event 
was  the  anthropological  exhibit  at  the  World's 
Columbian  Exposition  at  Chicago  in  1893,  or- 
ganized by  Frederic  Ward  Putnam.  As  a  re- 
sult of  the  great  anthropological  awakening 
following  this  exposition  andf  Putnam's  en- 
thusiasm the  Field  Museum  of  Natural  His- 
tory was  established  in  Chicago  in  1894;  the 
anthropoloeical  section  of  the  American  Mu- 
seum of  Natural  History  in  New  York  reor- 
ganized; and  the  University  of  California  mu- 
seum established  in  1901.  All  of  these  insti- 
tutions now  maintain  a  large  number  of  highly 
trained  research  men  who  give  their  whole  at- 
tention to  anthropolo^cal  investigations  in 
North  and  South  Amenca. 

One  of  the  most  signal  achievements  in 
American  research  was  the  complete  linguistic 
classification  of  North  American  tribes  under 
the  leadership  of  Major  Powell.  This  still 
remains  the  only  true  scientific  classification  of 
the  aboriginal  population  and  it  is  not  far 
wrong  to  say  that  its  attainment  marks  the  be- 
ginning of  American  anthropology  as  a  recog- 
nized science.  Practically  all  of  the  native 
languages  spoken  in  the  United  States  and 
Canada  have  been  recorded  and  in  many  cases 
texts  in  the  original  have   been  printed.     At 


present  the  chief  interest  of  anthropologists^  b 
m  seeking  out  relationships  between  what  have 
so  far  been  considered  independent  languages. 
Already  some  progress  has  oeen  made  in  this 
direction  and  we  may  expect  in  the  near  future 
a  satisfactory  reconstruction  of  the  linguistic 
history  of  the  tribes  inhabiting  North  America. 
For  South  America  there  has  been  less  prog- 
ress, but  a  provisional  classification  has  been 
made  that  embraces  all  the  known  tribes. 

Perhaps  the  next  most  distinctive  work  is 
that  of  Lewis  H.  Morgan  and  his  follower, 
Adolph  Bandelier.  Morgan's  work  stands  out 
as  one  of  the  world's  great  contributions  to 
anthropology  and  sociolo^.  His  theories  of 
marrisM^e  and  the  origin  of  society  broke  new 
grounaj  but  they  were  all  based  upon  concrete 
studies  among  living  Indian  tribes.  Bandelier, 
inspired  by  Morgan's  genius,  made  a  critical 
examination  of  Spanish  historical  sources  of 
data  upon  the  organization  of  native  society 
in  Mexico  City,  for  the  first  time  making 
it  evident  that  American  -native  culture  from 
the  highest  to  the  lowest  had  a  common  basis 
and  in  all  probability  a  single  origin.  However, 
Bandelier's  greatest  work  was  among  the  ruin- 
strewn  mesas  and  deserts  of  southwestern 
United  States,  where  he  skillfully  combined 
documentary  data  and  native  tradition  with 
the  objective  study  of  the  ruins  themselves. 
Though  essentially  pioneer  work,  these  studies 
of  Bandelier  will  ever  remain  the  great  syn- 
thetic classics  in  American  anthropolo^. 

The  next  great  concern  of  American  an- 
thropologists has  been  the  relative  antiquity  of 
mans  first  appearance  in  America  and  the  es- 
tablishment of  a  chronology  for  his  subsequent 
career.  The  most  important  advance  in  this 
direction  was  the  deciphering  of  prehistoric  in- 
scriptions found  upon  the  famous  ruined  cities 
of  the  Maya  in  Yucatan  and  their  co-ordina- 
tion with  our  own  calendar,  according  to  which 
we  are  able  to  establish  dates  as  early  as  200 
B.C.  Yet  in  the  development  of  chronolo^es 
based  upon  archaeological  stratification,  httle 
progress  has  been'  made  in  sharp  contrast  to 
what  has  been  achieved  in  western  Europe. 
However,  there  is  now  a  newly-awakened  inter- 
est in  chronological  research  and  new  develop- 
ments may  be  expected  at  any  moment  See 
Abchaology;  Indians;  Mound  Builders. 

Bibliographyw— Bandelier,  Adolph  F.,  <0n 
the  Distribution  and  Tenure  of  Lands  and  the 
Customs  with  Respect  to  Inheritance,  among 
the  Ancient  Mexicans'  (11th  Annual  Report, 
Peabody  Museum  of  American  Archaeology 
and  Ethnology,  Vol.  II,  No.  2,  pp.  384-448. 
Cambridge  1878) ;  ^Social  Organization  ana 
Mode  of  Government  of  the  Anaent  Mexicans' 
(12th  Annual  Report,  Peabody  Museum  of 
American  Archaeology  and  Ethnology,  Vol.  II, 
No., 3,  Cambridge  1879):  ^Final  Report  of  In- 
vestigations among  the  Indians  of  the  South- 
western United  States,  carried  on  mainly  in  the 
years  from  1880  to  1885 >  (Papers,  Archaeologi- 
cal Institute  of  America,  American  Series, 
Vol.  Ill,  Cambridge  1890);  Boas,  Franz. 
^Handbook  of  American  Indian  Languages^ 
(Bulletin  40,  Bureau  of  American  Ethnolc^^r, 
Washington  1911)  ;  Morgan,  Lewis  H.,  ^An- 
cient Society  or  Researches  in  the  Lines  of 
Human  Progr^s  from  Savagery  through 
Barbarism  to  Civilization >  (New  York  1878)  i 
Morley,  Sylvanus  Griswold,   <An  Introduction 


Digitized  by  V^OQQIC 


84 


ANTHROPOMBTRY  —  ANTI-AIRCRAFT  GUNS 


to  the  Study  of  the  Maya  Hierogljrphs^  (Bul- 
letin 57,  Bureau  of  American  Ethnology,  Wash- 
ington 1915) ;  Wisslcr,  Clark,  ^The  American 
Indian >  (an  introduction  to  the  Anthropology 
of  the  New  World,  New  York  1917). 

Clark  Wissler, 
Curator  of  Anthropology,  American  Museum 
of  Natural  History. 

ANTHROPOMETRY  (Greek  4v6^p«irof, 
man,  and  fiirpov,  measure),  a  term  de- 
noting both  the  system  of  identification  based 
upon  measurements  of  certain  portions  of  the 
human  frame  and  also  —  especially  at  the  pres- 
ent time  —  the  science  having  for  its  object  the 
systematic  examination  and  study  by  means  of 
classification,  of  the  height,  weight,  strength 
and  other  physical  characteristics  of  individu- 
als representing  the  different  races  of  man- 
kind. With  the  former  (the  system  of  identi- 
fication, and  particularly  the  identification  of 
criminals)  the  name  of  the  disting^shed 
French  investigator^  Alphonse  Bertillon  (see 
Bertillon  and  Bertillon  System)  is  ihdis- 
solubly  united.  The  tendency  has  become 
strongly  marked  in  recent  vears  to  adopt  the 
system  of  identification  by  finger  prints  in  lieu 
of  such  measurements  of  the  head,  of  the  fore- 
arm, etc.,  as  are  more  difficult  to  secure  with 
the  requisite  degree  of  accuracy,  in  outlying 
districts  and  in  fact  wherever  erroneous  meas- 
urements might  be  recorded  as  a  result  of  in- 
stifficient  skill  in  the  use  of  the  Bertillon  in- 
struments (see  Finger  Prints).  Investigations 
purely  scientific  in  character  and  covering  a 
wide  range  of  subjects  are  now  classed  as  an- 
thropometrical.  For  example,  the  studies  of 
such  modifications  as  changes  of  environment 
produce  in  the  bodily  form  of  human  beings, 
or  again  the  statistics  of  physical  development 
during  courses  of  training  under  competent  in- 
structors, may  be  appropnately  classified  in  this 
manner.  As  for  the  comparative  studies  in 
this  field,  and  the  conclusions  reached  in  the 
new  science  that  may  be  called  quite  properly 
comparative  anthropometry,  their  interest  is 
merely  suggested  by  the  following  list,  which 
shows  the  average  height  of  the  adult  males 
of  the  principal  races  or  nationalities  of  the 
world:  Polynesians,  69.33  inches;  Patagonians, 
69  inches;  Negroes  of  the  Kongo,  69  inches; 
Scotch  68.71  inches;  Iroquois  Indians,  68.28 
inches;  Irish,  67.90  inches;  United  States 
(whites),  67.67  inches;  English,  67.68  inches; 
Norwegians,  67.66  inches;  Zulus,  67.19  inches; 
Welsh,  66.66  inches;  Danes,  66.65  inches; 
Dutch,  66.62  inches;  American  negroes,  66.62 
inches;  Hungarians,  66.58  inches;  Germans, 
66.54  inches ;  Swiss,  66.43  inches ;  Belgians,  66.38 
inches;  French,  66.23  inches;  Berbers,  66.10 
inches;  Arabs,  66.08  inches;  Russians,  66.04 
inches ;  Italians,  •  66  inches ;  Spaniards,  65.66 
inches;  Eskimos,  65.10  inches;  Papuans,  64.78 
inches;  Hindus,  64.76  inches;  Giinese,  64.17 
inches ;  Poles,  63.87  inches ;  Finns,  63.60  inches ; 
Japanese,  63.11  inches;  Peruvians,  63  inches; 
Malays,  62.34  inches;  Lapps,  59.2  inches;  Bos- 
jcsmans,  52.78  inches.  The  average  stature  of 
man  is  thus  about  65.25  inches. 

Bibliography.— Bertillon,  A.,  <Sur  le  Fonc- 
tionnement  du  Service  des  Signalments  An- 
thropometriques*  (Lyons  188^)  and  ^Sinaletic 
Instructions*  (trans,  and  edited,  Chicago  1896)  ; 
Boas,  F.,  <  Changes  in  Bodily  Form  of  Descend- 


ants of  Immigrants^  (New  York  1912)  ;  Leys, 
N.  M.,  and  Joyce,  T.  A.,  < Series  of  Physical 
Measurements  from  East  Africa*  {Royal  An- 
thropological Institute  of  Great  Britain 
and  Ireland  Journal,  London  1913) ;  Ris- 
ley,  H.  H.,  <The  People  of  India>  (2. 
Anthropometry,  India:  Calcutta  1915); 
Seaver,  J.  W.,  < Anthropometry  and  Phys- 
ical Examination:  A  Book  for  Practi- 
cal Use  in  Connection  with  Gymnastic  Work 
and  Physical  Education*  (New  Haven  1909) ; 
Talbot,  P.  A.,  ^ Notes  on  the  Anthropometry  of 
Some  Central  Sudan  Tribes*  (Royal  Anthro- 
pological Institute  of  Great  Britain  and  Ireland 
Journal  London  1916)  ;  WooUey,  H.  B.,  < Men- 
tal ana  Physical  Measurements  of  Working 
Children*    (Princeton  and  Lancaster  1914). 

ANTHROPOMORPHISM,  a  term  ex- 
pressing the  representation  or  conception  of 
Deity  under  a  human  form,  or  with  human  at- 
tributes and  affections.  Such  a  conception 
springs  from  the  natural  inai>titude  of  the  hu- 
man mind  for  conceiving  spiritual  things  ex- 
cept through  sensuous  images,  and  in  its  conse- 
auent  tendency  to  accept  such  expressions  as 
lose  of  Scripture  when  it  speaks  of  the  eye, 
the  ear,  aild  the  hand  of  God,  of  His  seeing 
and  hearing,  of  His  remenibering  and  forget- 
ting, of  His  making  man  in  His  own  image, 
etc,  in  a  too  literal  sense.  The  term  is  also 
applied  to  that  doctrine  which  attributes  to  ani- 
mals mental  faculties  of  the  same  nature  as 
those  of  man,  though  much  lower  in  degree: 
strictly  called  biological  anthropomorphism,  to 
distinguish  it  from  anthropomorphism  proper, 
or  theological  anthropomorphism. 

ANTHROPOPHAGI,  the  name  given  to 
individuals  or  tribes  by  whom  human  flesh  is 
eaten:  man-eaters,  cannibals.  The  Caribs  are 
said  to  have  been  cannibals  at  the  time  of  the 
Spanish  conquest  of  America,  and  the  word 
"cannibal*  is  derived  from  their  name. 

ANTI,  or  CAMPA»  a  warlike  tribe  of  south- " 
ern  Peru  on  the  eastern  slope  of  the  Andes. 
Their  principal  garment  is  a  poncho  belted  at 
the  waist.  The  men  are  workers  in  metal  to  a 
considerable  extent,  and  the  women  are  skillful 
weavers.  TJfiey  cultivate  the  ground,  wild  ani- 
mals, tamed,  serving  as  beasts  of  burden. 

ANTI-AIRCRAFT  GUNS.  As  a  solution 
of  the  problem  presented  by  the  conditions  of 
firing  at  great  heights  and  at  large  angles  in 
order  to  reach  airplanes  or  balloons,  the  Krupp 
firm  has  brought  out  three  general  types  of  can- 
non, each  of  which  is  adapted  for  a  special  use. 
In  the  first  place,  there  is  the  more  simple  type 
of  cannon  with  field  mounting,  while  a  second 
type  is  constructed  with  a  view  of  being  placed 
upon  a  motor  car.  For  use  on  shipboard  a  third 
type  is  desired  intended  to  be  rapidly  rotated 
in  all  directions  by  the  use  of  a  central  pivot 
base  such  as  is  usually  installed  on  warships  for 
coast-defense  use.  On  the  other  hand,  the  field 
gun  has  its  wheels  arranged  so  as  to  turn  upon 
pivots,  which  allows  of  placing  the  wheels  in 
crosswise  direction.  In  order  to  give  effective 
results  it  is  found  that  the  angle  of  elevation 
must  be  at  least  70  degrees,  and  the  field  fsrun 
is  designed  to  reach  this  angle.  The  automo- 
bile and  ship  cannon  will,  however,  make  a 
greater  angle,  the  maximum  being  for  these  two 
t>i)es  as  high  as  75  degrees.    In  all  these  cases 
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a  ra^id  rate  of  firing  is  given  bv  ah  automatic 
opening  and  closing  of  the  breech.  The  calibre 
has  been  reduced  as  much  as  possible,  as  also 
the  weight  of  the  projectile,  while  the  long  bore 
gives  a  ni^h  initial  speed  to  the  shot  and  dimin- 
ishes the  time  required  to  attain  the  maiic  Ow- 
ing to  the  lessening  of  the  calibre,  ^eater  light- 
ness is  obtained,  and  this  is  of  service  especially 
in  the  field  and  the  automobile  tjrpes  of  gun. 

Sighting  is  carried  out  in  the  most  emcient 
manner  by  the  use  of  an  appropriate  form  of 
sighting  telescope  in  combination  with  a  gen- 
eral finder  which  covers  a  wider  range  of  neld. 
There  is  also  a  range-finder  by  which  the  dis- 
tance is  first  obtained,  and  afterward  the  indi- 
cations are  directly  riven  so  as  to  be  able  to 
point  the  gun  for  dinerent  heights  of  the  air- 


Anti-Aircraft  Gun 

ship  without  loss  of  time,  and  thus  the  use  of 
firing  tables  is  dispensed  with  in  all  these  cases. 
The  question  of  the  kind  of  shot  which  is 
best  adapted  for  firing  upon  balloons  or  airships 
is  of  prime  importance;  and  this  matter  has 
been  made  the  object  of  a  number  of  experi- 
ments. It  is  recognized  that  shrapnel  will  pen- 
etrate the  balloon  envelope,  but  without  doing 
much  damage,  at  least  of  an  immediate  nature, 
seeing  that  the  holes  are  closed  again  for. the 
most  part  by  the  internal  pressure  of  the  gas, 
so  that  the  loss  of  gas  is  not  a  rapid  one  and 
the  airship  is  able  to  reach  a  place  of  safety 
in  the  majority  of  cases.  It  is  found  that  the 
most  effective  form  of  projectile  is  a  special 
kind  of  grenade,  which  is  designed  to  explode 
in  the  interior  of  the  balloon  and  to  bring  about 
ignition  of  the  gas.    The  projectile  designed  by 


the  Krupp  firm  is  intended  to  accomplish  this, 
and  at  the  same  time  the  path  of  the  projectile 
from  the  time  it  leaves  the  gun  can  be  followed 
by  the  use  of  a  special  smoke  produced  carried 
on  the  shot.  By  observing  the  trail  of  smoke 
the  gunner  learns  whether  the  shot  comes  near 
the  mark.  When  the  projectile  leaves  the  gun, 
the  smoke  producer  has  been  set  working  by  an 
appropriate  device.  At  night  the  path  of  the 
shot  is  still  followed  by  the  light  which  the 
smoke  producer  gives  out.  When  it  penetrates 
the  envelope,  a  very  sensitive  device  causes  the 
detonation  of  the  grenade. 

In  the  case  of  the  field  cannon,  which  has  a 
6.5  centimetre  bore  (2.6  inches),  the  weight  of 
the  gun  itself  is  775  pounds  and  that  of  the 
chassis  1,150  pounds,  making  a  total  of  1,925 
pounds  for  the  cannon  when  prepared  for  ac- 
tual service.  The  ^n  can  be  turned  about 
through  a  complete  circle,  and  has  a  maximum 
vertical  angle  of  70  degrees.  The  weight  of  the 
projectile  tor  this  type  is  nine  pounds.  The  in- 
itial speed  of  the  shot  is  2,050  feet  per  second. 
With  the  field  g^n  it  is  possible  to  cover  a  max- 
imum range  of  28,550  feet,  and  a  maximum 
height  of  18,800  feet. 

Of  a  heavier  build  than  the  former,  and 
also  of  greater  range,  is  the  second  type  of  gun 
of  7.5  centimetre  (three-inch)  calibre,  which  is 
designed  to  be  mounted  upon  a  heavy  motor 
car.  Like  the  former,  it  is  provided  with  hy- 
draulic recoil  brake,  and  in  the  present  case 
there  is  used  a  middle  pivot  For  elevating 
and  lowering  the  gun  through  the  required 
range  there  is  used  a  double-toothed  sector 
which  is  driven  by  pinion  and  crank.  A  spe- 
cial arrangement  is  used  for  the  rotation,  by 
which  a  slow  movement  is  obtained,  but  a  quick 
rotation  may  also  be  given  by  the  more  rapid 
mechanism  when  it  is  needed  to  turn  the  gun 
rapidly  into  any  desired  position.  It  is  to  be 
noted  that,  owing  to  the  high  speed  at  which 
airships  move,  such  quick  movements  are^  one 
of  the  features  which  need  to  be  especiallv  de- 
igned in  the  case  of  ^ns  for  balloon  firing. 
The  weight  of  the  gun  itself,  990  pounds,  com- 
bined with  the  weight  of  the  support,  1,550 
pounds,  gives  a  total  weight  of  2,540  pounds 
for  this  type  of  gun.  We  have  here  the  maxi- 
mum angle  which  is  reached  in  the  Krupp  can- 
non, or  75  degrees.  The  weight  of  the  pro- 
jectile is  12  pounds,  and  the  initial  speed  2,060 
feet  per  second.  The  maximum  range  is  about 
30,000  feet,  and  the  greatest  height  about  20,- 
000  feet.  As  regards  the  automobile  car  which 
is  designed  to  take  the  present  cannon,  its  total 
weight  (exclusive  of  the  gun)  is  three  and  a 
half  tons,  and  it  has  an  average  speed  of  50 
miles  an  hour. 

Owing  to  the  fact  that  both  axles  are  driv- 
ing axles,  with  the  use  of  the  50-horsepower 
motor  the  automobile  car  is  able  to  travel  over 
very  difficult  ground,  and  it  easily  mounts  very 
steep  grades.  Under  the  front  seat  is  a  roomy 
chest  which  holds  a  good  supply  of  tools  and 
extra  fittings,  and  special  attentioh  has  been 
given  to  this  point  so  that  the  car  will  not  easily 
become  disabled. 

The  Ehrhardt  gun  factory  of  Dusseldorf 
has  also  built  various  anti-aircraft  guns, 
mounted  on  motor  trucks,  whose  calibres  vary 
from  50  to  105  millimetres.  The  most  remark- 
able of  these  is  the  35-calibre  65-minimetre  de- 
sign which  fires  a  4.1  kg.  projectile  to  a  maxi- 
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mum  height  of  5,800  metres  with  an  arc  of 
elevation  of  75  degrees  and  a  muzzle  velocity 
of  670  metres  per  second.  This  gun  can  fire 
three  varieties  of  projectiles:  (1)  Ordinary 
shrapnel  containing  150  steel  balls  of  9  grams 
each;  (2)  a  smoke  shrapnel  of  170  steel  balls 
of  the  same  weight;  and  (3)  a  ^balloon  gren- 
ade,' which  is  especially  adapted  for  use  against 
airships.  This  gun  is  mounted  on  an  armored 
motor  car  and  weighs  complete  6,650  kg.  The 
Skoda  Gun  Works  of  Pilzen,  Austria,  also  sup- 
ply an  anti-aircraft  gun  which  has  a  bore  of 
one  and  a  half  inches  and  is  70  calibres  long. 
This  gun  has  a  muzzle  velocity  of  1,000  metres 
per  second  and  fires  a  projectile  weighing  0.8 
kg.  at  an  elevation  up  to  80  degrees.  It 
weighs  complete  615  kg.  and  can  be  mounted  on 
any  suitable  high-power  motor  car. 

ANTI-CATHOLIC  RIOTS.  See  Orange- 
men. 

ANTIARIN,  the  poisonous  principle  found 
in  the  milky  juice  of  the  upas  tree  (Antiaris 
toxicaria)  in  lava.  It  has  the  probable  for- 
mula CuH»0«-r2HaO.  The  gum  prepared  from 
the  upas  juice  is  used  by  the  natives  of  Java 
for  poisoning  arrows.  Antiarin,  when  taken 
into  the  stomach  or  introduced  into  the  circula- 
tion through  a  wound,  causes  great  prostration 
and,  in  sufficient  quantity,  paralysis  of  the 
heart 

ANTIBBS,  an-t«b,  a  fortified  town  and 
seaport  of  France,  on  the  Mediterranean,  11 
miles  south-southwest  of  Nice;  founded  about 
340  B.C.  by  a  colony  of  Greeks,  who  named  it 
Antipolis.  It  has  a  naval  school  and  exports 
olives,  anchovies,  perfumery,  etc.  Pop.  town, 
about  6,0Q0;  commune,  11,000. 

ANTIBODY.    See  Immunity. 

ANTICHLOR,  an'tl-klor  (from  cMorine 
and  anti).  In  bleaching,  any  substance  used 
to  eliminate,  by  chemical  means,  the  last  traces 
of  chlorine  from  a  material  that  has  been 
bleached  by  the  action  of  a  chlorine  compound. 
The  free  chlorine  can  be  largely  removed  by 
mere  washing,  but  it  cannot  be  entirely  elim- 
inated in  this  manner,  and  the  residuum,  if  not 
removed  by  chemical  means,  is  injurious  to  the 
material  and  causes  it  to  disintegrate  slowly. 
Sulphur  dioxide  was  long  used  as  an  antichlor, 
its  action  being  indicated  by  the  following 
formula :  S0,+2H,0-I-2C1=H,S04-I-2HCL; 
that  is,  it  combines  with  the  chlorine  to  form 
sulphuric  and  hydrochloric  acids.  Sulphite  of 
sooa,  NatSOs,  is  equally  effective,  its  action  be- 
ing as  follows:  Na,SO.-|-H,0-f-2Cl=Na.S04-h 
2HC1.  Sodium  thiosulphate  (better  known  in 
the  arts  as  hyposulphite  of  soda,  or  ^hypo,^) 
is  now  more  commonly  used  as  an  antichlor, 
since  it  is  both  cheaper  and  more  efficacious. 
Its  formula  is  NaiSsOa,  and  its  action  is  as 
follows :  Na.S.0,  +  5H,0  -h  8Cl=Na.SO«+8H 
Cl+jSOi.  (Sodium  thiosulphate,  water,  and 
chlorine  yield  sodium  sulphate,  hydrochloric 
acid,  and  sulphuric  acid).  In  practice  carbonate 
of  soda  is  often  added  to  the  antichlor  to  neu- 
tralize the  acids  formed  by  the  absorption  of 
the  chlorine.  The  resulting  salts  of  soda  are 
easily  washed  out  of  the  material  treated;  and 
no  damage  results  even  if  they  are  not  entirely 
removed. 

ANTICHRIST,  a  term  of  Biblical  origin, 
but   occurring  only   in   the   Epistles  of   John, 


where  it  signifies  a  jperson  or  persons  who  deny 
the  Father  and  the  Son  and  disown  the  incanta- 
tion and  messiahship  of  Jesus.  They  are  de- 
ceivers whose  presence  in  the  world  betokens 
the  last  time.  This  writer  seems  to  have  in 
mind  numerous  false  human  teachers,  origin- 
ally members  of,  but  always  alien  to  the  fol- 
lowers of  Christ.  He  seems  also  to  refer  to 
some  single  arch-deceiver  of  whom  all  false 
teachers  are  exponents,  and  in  whom  is  concen- 
trated all  antagonism  of  error  and  ill  will  to 
Christ  and  His  kingdom  of  truth  and  grace. 
There  are,  however,  other  Biblical  passages  in 
which  such  antagonisms  find  acute  and  cul- 
minating expression,  and  it  has  been  the  custom 
of  students  to  handle  all  these  sections  under 
the  study  of  the  Antichrist  Such  passages  are 
Matt,  xxiv,  with  its  allusions  to  false  prophets 
and  false  Clirists;  2  Thess.  ii,  with  its  *man 
of  sin^;  Rev.  xi,  xii,  and  xiii,  with  its  dragon 
and  beast;  and  Daniel  vii  and  viii,  with  its  fig- 
ures of  the  terrible  beast  and  the  he-goat.  In 
all  these  passages  a  central  feature  is  the 
mighty  opponent  and  assailant  of  the  people 
and  purposes  of  (jod.  Clustered  about  this 
central  personified  or  personal  antagonist  of  all 
worshipers  of  the  true  (jod  numerous  signifi- 
cant features  continually  recur.  Such  are 
names,  times,  places,  forms.  These  features, 
variant  in  themselves  when  differently  com- 
bined by  would-be  interpreters,  yield  perplex- 
ingly  manifold  and  divergent  schemes,  as  the 
history  of  the  theme  abundantly  displays. 

The  history  of  interpretation  shows  four 
names  to  have  special  eminence  alongside  the 
name  Antichrist,  thus:  Dragon,  Satan,  Demon, 
Belial.  The  efforts  to  identify  him  cluster 
around  typical  views.  Some  deem  him  to  be  a 
form  of  Jewish  antagonism  to  the  Christian 
faith.  Here  he  is  traced  to  Capernaum,  Chora- 
zin,  Bethsaida  or  to  Jerusalem.  Frequently  he 
is  described  as  hostile  to  the  Jews,  being  the 
counterfeit  and  foe  of  the  Jewish  Messiah. 
Very  many  identify  him  in  some  way  with 
Rome,  naming  nre-eminently  Nero,  or  a  Nero 
redivivus,  or  Titus,  or  Caligula.  Quite  com- 
monly in  the  Middle  Ages  he  was  seen  in  Mo- 
hammed or  in  the  Turks.  Still  later  some 
Catholics  identified  him  with  Luther,  while  the 
Reformers  identified  him  with  the  Pope.  Many 
emphasized  in  the  Antichrist,  whatever  his 
form,  the  energy  or  wisdom  or  very  being  of 
Satan  or  the  Dragon.  Many  wnters  refer 
all  the  Biblical  allusions  to  events  current 
at  the  time  of  writing.  Many  others  deem 
the  reference  to  events  still  future.  Still 
others  hold  the  Biblical  teachings  to  be  pre- 
eminently predictive,  but  find  their  fulfilment 
partial  and  manifold  throughout  all  (Christian 
nistory,  until  their  final  consummation  will 
mark  the  end.  As  to  the  place  of  his  appear- 
ance or  activity  mention  may  be  found  of  the 
Jewish  Temple,  Jerusalem,  Mount  of  Olives, 
heaven  itself,  (closely  connected  with  these 
central  features  are  various  attendant  elements 
such  as  Michael,  his  great  antagonist  and  vic- 
tor ;  Gog  and  Magog  and  the  nations  which 
are  his  minions;  the  miracles  which  he  works; 
the  two  witnesses,  Enoch  and  Elijah,  whom  he 
slays;  the  sign  of  the  Antichrist  and  the  Son 
of  Man;  his  world  dominion;  and  his  final 
doom.  It  is  manifest  that  this  theme  presents 
a  program  of  thought  and  activity  of  most 
profound  significance,  however  perplexing  its 
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solution.  The  persistence  of  its  main  elements 
through  such  a  long  train  of  history  attests 
something  vital  in  human  life.  But  its  out- 
line is  nowhere  complete.  In  recent  years  the 
effort  to  solve  its  mystery  and  find  its  mean- 
ing has  taken  new  form  and  course.  Scholars 
are  trying  to  trace  every  element  of  the  Anti- 
christ tradition  to  its  historicar  source.  The 
leaders  here  are  Dieterich,  who,  in  his 
*  Abraxas^  and  <Nekyia,*  traces  parallelisms  in 
Greek  myths;  Gunkel,  who,  in  his  ^Schopfung 
und  Chaos,  ^  attempts  the  same  task  in  old 
Babylonian  mythology;  Bousset,  who,  in  his 
<Dcr  Antichrist,  >  explores  post-Christian  liter- 
ature of  all  types  for  echoes  of  the  tradition; 
and  Friedlander,  who,  in  his  ^Der  Antichrist 
in  den  Vorchristlichen  Jiidischen  Zuellen,^  tries 
to  show  that  every  essential  trait  of  the  Anti- 
christ is  traceable  in  Jewish  circles  before  the. 
destruction  of  the  temple.  The  writer  last 
named  conceives  the  Babylonian  dragon  myth, 
the  Hebrew  sons  of  Belial,,  the  foes  of  God  and 
his  Messiah  in  Ps.  ii,  the  Zedim  of  Ps.  cxix, 
the  minim  of  various  Jewish  writings,  the 
Belial  of  the  Sybilline  oracle,  the  Gnostics,  the 
great  antagonist  of  Daniel,  the  man  of  sin  in 
2  Thess.  ii,  the  false  Christ  of  Matt,  xxiv,  the 
Antichrist  of  John's  Epistles,  and  the  dragon 
of  Rev.  xi,  to  be  all  and  severally  various 
phases  in  one  consistent  development  of  the 
Antichrist  idea.  These  studies,  though  but  the 
early  stages  of  a  mighty  task,  disclose  a  com- 
manding theme.  For  a  history  of  the  expo- 
sition of  2  Thess.  ii  consult  Bomemann's  <  Com- 
mentary* in  the  Meyer  series.  For  a  thorough 
statement  of  the  Nero  speculations  consult  De 
Wctte's  ^Excursus*  in  his  *  Commentary  on 
Revelation  xvii* ;  also  Charles,  R.  H.,  *The 
Ascension  of  Isaiah*  (§  17). 

ANTICLINB.    See  Folds. 

ANTICLINORIUM.     See  Folds. 

ANTICOSTI,  a  barren  island  in  the  Gulf 
of  Saint  Lawrence,  135  miles  long  and  40  miles 
at  its  greatest  width.  The  hills  in  the  interior 
rise  to  about  600  feet.  The  climate  is  severe; 
while  the  surface  is  an  alternation  of  rocks 
and  swamps.  It  is  visited  by  fishermen  in  the 
summer,  but  there  are  few  inhabitants  save 
lighthouse  keepers  and  official  residents.  The 
island,  which  is  attached  to  the  Canadian  prov- 
ince of  Quebec,  has  considerable  salmon,  trout, 
cod  and  herring  fisheries  and  is  a  resort  for 
seal-  and  bear-hunting.  In  1895  the  island  was 
purchased  by  M.  Henri  Menier  of  France,  who 
had  much  litigation  over  the  rights  of  some 
settlers.  A  decision  in  his  favor  was  made  in 
1900.     Pop.  250. 

ANTICYCLONE,  an  atmospheric  condi- 
tion characterized  by  high  barometric  pressure 
and  outblowing  winds — the  opposite  of  cyclone. 
An  anticyclone  extends  over  a  wide  area  and  in 
the  temperate  zones  usually  appears  in  the 
west  and  moves  eastward  with  slow  velocity. 
At  the  centre  of  the  area  the  winds  move  down- 
ward, thus  bringing  the  cool,  dry  air  of  the 
upper  regions  into  contact  with  the  earth's  sur- 
face. Anticyclones  are  generally  accompanied 
by  clear,  pleasant  weather,  but  when  following 
a  storm  in  winter  they  may  result  in  cold 
waves.    See  Meteorology. 

ANTICYRA,  an-tisl-r^,  the  name  of 
three  Grecian  towns  in  Thessaly,  Phocis  and 


Locris,  famous  for  the  hellebore  which  grew 
in  their  neighborhood.  This  plant  was  in  high 
repute  as  a  medicine  and  was  thought  to  have 
the  effect  of  clearing  the  brain  and  curing 
stupidity;  hence  the  expression  of  Horace, 
^Naviget  Anticyram,'^  *Let  him  sail  to  Antic- 
yra.* 

ANTIDOTES.'  See  Poisons. 

ANTIEMETIC.  A  remedy  employed  to 
relieve  nausea  and  vomiting.  The  choice  of  an 
antiemetic  depends  very  largely  on  the  nature 
of  the  cause  of  the  nausea  and  vomiting.  There 
are  local  antiemetics,  acting  solely  on  the  mu- 
cous membrane  of  the  pharynx,  oesophagus  or 
stmoach,  and  central  antiemetics,  acting  on  the 
nervous  system.  Among  the  best  local  reme- 
dies are  cracked  ice,  cold  beer,  cold  carbonated 
waters,  cold  champagne,  small  doses  of  tincture 
of  iodine,  chloroform,  belladonna,  cocaine,  bro- 
mides or  chloral.  The  most  reliable  general 
antiemetics  are  ipecac,  opium  and  its  allodoids. 
See  Emetic. 

ANTIEROSION  COATING.  This  coat- 
ing  for  projectiles  is  used  to  prevent  erosion 
by  eliminating  contact  between  the  surface  of 
the  projectile  and  the  surface  of  the  bore  dur- 
ing travel  in  the  bore.  It  is  not  a  lubricating 
but  a  plastic  substance,  such  as  silicate  of  soda, 
alone  or  mixed  with  powdered  clay.  Adhesion 
of  the  substance  is  increased  by  roughening 
the  surface  of  the  projectile,  chemically  or  me- 
chanically. Without  such  precaution  the  coat- 
ing might  be  stripped  off  by  the  rifling. 

ANTIETAM,  Hn-te'tam,  The  Battle 
of,  fought  on  17  Sept.  1862,  in  Maryland; 
sometimes  called  the  battle  of  Sharpsburg.  It 
was  one  of  the  decisive  engagements  of  the 
Civil  War,  as  it  ended  the  first  Confederate 
attempt  at  invasion  of  the  North,  though  tacti- 
cally a  drawn  battle.  Lee's  army  of  about  50,000 
crossed  the  Potomac  near  Leesburg,  some  30 
miles  above  Washington,  and  concentrated 
around  Frederick,  about  40  miles  from  Wash- 
ington and  20  miles  from  the  Pennsylvania 
line.  When  it  became  known  that  Lee  had 
crossed  into  Maryland  General  McClellan,  in 
command  of  the  Army  of  the  Potomac,  pushed 
forward  several  corps  with  the  left  on  the  Po- 
tomac. 

Meanwhile  Lee  had  ordered  a  movement  on 
Harper's  Ferry  (q.v.),  in  his  rear  at  the  junc- 
tion of  the  Potomac  and  Shenandoah.  It  was 
a  valuable  defense  against  invasion  through 
the  Valley  of  Virginia,  but  once  the  Confed- 
erates were  across  it  became  not  onlv  worth- 
less but  a  trap.  Nevertheless  General  Halleck 
ordered  it  held;  and  Lee  grasped  the  chance 
of  capturing  its  defenders  (with  the  Martins- 
burg  outpost)  and  opening  up  his  communica- 
tions at  once.  This  mvolved  dividing  his  army 
for  days,  with  a  much  superior  force  two  or 
three  days'  march  off,  but  he  gauged  his  foes 
justly  enough  to  take  the  risk  The  operation 
was  effected  with  g^eat  skill  and  success  and 
accurate  co-ordination;  but  it  took  longer  than 
Lee  expected,  and  a  mischance  befell  which 
should  have  undone  him.  A  copy  of  his  order 
fell  into  McClellan's  hands  on  Uie  13th,  telling 
hitn  of  the  dividing  of  that  army  not  far  off,  its 
object,  the  position  of  the  separate  detachments, 
and  the  premium  on  expedition ;  but  the  oppor- 
tunity was  lost  to  the  Federals  through  Mc- 
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Qellan's  unexplained  delay  in  giving  orders  for 
an  advance. 

Lee,  advised  by  the  night  of  the  13th  at 
Hagerstown  that  McCleilan  was  advancing  on 
South  Mountain,  marched  back  to  resist  his 
advance  but  was  defeated  and  on  the  night  of 
the  14th  fell  back  to  Sharpsburg,  a  few  miles 
southwest  of  Boonsboro,  as  the  nearest  strong 
position  for  his  Harper's  Ferry  detachments  to 
rejoin  him,  as  on  the  flank  and  rear  of  any 
force  menacing  Maryland  Heights  which  they 
occupied,  and  a  very  defensible  position  in  it- 
self. Six  or  seven  miles  above  the  Heights  the 
Potomac  receives  Antietam  Creek,  flowing 
through  a  ravine,  with  banks  rising  on  the 
west  to  a  low  ridge  having  wooded  patches, 
ledges,  stone  and  wooden  fences,  cornfields, 
etc.,  as  natural  bulwarks,  and  sloping  on  the 
western  side  to  the  Potomac.  Two  and  a  half 
miles  above  the  confluence  a  sharp  eastern 
bend  of  the  Potomac  brings  it  within  two  and 
one-half  miles  of  the  Antietam;  and  at  about 
the  centre  of  the  peninsula  thus  formed  lies 
Sharpsburg,  in  a  hollow  on  the  western  slope. 
Lee's  line,  about  three  miles  along  the  crest, 
was  to  rest  one  flank  on  an  elevation  near  the 
Potomac,  with  the  village  in  the  rear  centre, 
and  a  secure  retreat  by  the  Shepherdstown 
ford  of  the  Potomac  in  the  rear. 

The  Union  troops  having  forced  South 
Mountain  (q.v.)  by  two  sharp  battles  on  the 
14th,  the  main  body  issued  therefrom  next 
morning,  marched  the  eight  miles  to  Antietam 
Creek  and  formed  in  line  along  the  east  ridge. 
By  afternoon  some  50,000  troops  were  opposed 
to  about  30,000  under  Lee,  with  Longstreet  and 
D.  H.  Hill.  Late  in  the  afternoon  McCleilan 
came  up,  was  received  with  immense  en- 
thusiasm and  decided  that  it  was  too  late  to 
attack  that  day.  On  the  16th  Jackson  and 
Walker  had  joined  Lee  with  fully  10,000  more. 
The  chance  of  splitting  the  Confederate  army 
bein^  now  lost,  McCleilan  waited  for  his  am- 
munition and  supply  trains  to  arrive  and  or- 
dered no  attack  save  of  Hooker's  corps  on  the 
right  late  in  the  afternoon.  A  list  of  divisions 
and  commanders  now  becomes  requisite  for 
brevity  and  intelligibility  in  describing  the 
battle. 

Union  Army. 

Right  Wing. — ^Joseph  Hooker.  First  Corps: 
Joseph  Hooker;  three  divisions;  commanders, 
Abner  Doubleday,  J.  B.  Ricketts,  G.  G.  Meade. 

Centre. —  E.  V.  Sumner.  Second  Corps:  E. 
V.  Sumner;  three  divisions;  commanders,  L  B. 
Richardson,  John  Sedgwick,  W.  H.  French. 
Twelfth  Corps:  J.  K.  F.  Mansfield;  two  divi- 
sions; commanders,  A.  S.  Williams,  G.  S. 
Greene. 

Left  Wing. —  A.  E.  Bumside.  Ninth  Corps : 
T.  D.  Cox;  four  divisions;  commanders,  O.  B. 
Willcox,  S.  D.  Sturgis,  L  P.  Rodman,  J.  D. 
Cox  ^in  the  battle,  E.  P.  Scammon).  But 
Bumside  refused  to  take  personal  command  of 
the  corps  because,  while  he  had  previously  com- 
manded the  right  wing  with  the  First  and  Ninth 
under  him  on  the  day  previous,  the  former 
(Hooker's)  had  been  taken  from  him  and  made 
an  independent  command ;  he  feared  that  ac- 
quiescence would  lose  it  to  him  permanently, 
and  merely  transmitted  orders  through  Cox. 
The  corps  therefore  had  a  technical  com- 
mander who  would  not  exercise  initiative  and 
a  real  one  who  could  not. 


Reserve.— Viith  Corps:  Fitz-John  Porter; 
two  divisions;  commanders,  George  Morell, 
George  Sykes.  Sixth  Corps :  William  B.  Frank- 
Un ;  two  divisions ;  commanders,  H.  W.  Slocum, 
W.  F.  Smith.  TemporariW  atUched,  D.  N. 
Couch's  division  from  the  Fourth  Corps.  This 
came  from  Pleasant  Valley  during  Che  fore- 
noon and  portions  were  used  as  reserves. 
Couch's  division  did  not  reach  the  field  until 
after  dark  of  the  17th. 

Cfwalry. —  Alfred  Pleasonton. 

Confederate  Army. 

First  Corps. —  James  Longstreet  Five  divi- 
sions ;  commanders,  Lafayette  McLaws,  R.  H. 
Anderson,  D,  R.  Jones,  J.  G.  Walker,  J.  B. 
Hood. 

Second  Corps.— T.  J.  («Stonewall»)  Jack- 
•6on;  four  divisions;  commanders,  L  R.  Jones, 
A.  R.  Lawton,  A.  P.  Hill,  D.  H.  Hill. 

Some  crucial  points  of  the  battle-ground 
must  be  noted.  The  heart  of  the  fighting  was 
north  and  east  of  a  Dunkard  chapel  of  red 
brick,  a  mile  north  of  Sharpsburg  on  the  west 
side  of  the  Hagerstown  turnpike,  with  tall 
woods  free  from  underbrush  to  the  west  and 
north  (the  •west  woods*),  and  elevated  ground 
with  ledges,  hollows,  etc.,  to  the  north  (Nico- 
demus'  Hill)  and  west.  Next  to  and  across  the 
road  was  open  ground,  with  a  field  of  high 
strong  com  opposite  the  north  end  of  the  west 
woods,  and  then  the  •east  woods,'  also  inter- 
spersed with  rocks,  with  a  commanding  ridge 
running  south,  cut  by  a  sunken  road  (the 
•Bloody  Lane*)  running  east  from  the  turn- 
pike. 

On  the  morning  of  the  17th  Fitzhugb  Lee's 
cavalry  brigade  and  some  artillery  formed  the 
extreme  Confederate  left,  holding  Nicodemus' 
Hill ;  next  Tackson,  Jones*  division,  in  and  in 
front  of  the  west  woods,  and  the  bulk  of 
Ewell's  division  on  Jones'  right,  in  the  open 
grround  east  of  the  Hagerstown  turnpike ;  D.  H. 
Hill  on  the  left  centre.  Longstreet  formed  the 
centre  and  right,  and  A.  P.  Hill  on  the  extreme 
right  came  up  in  the  afternoon.  Hood  on  the 
left  was  relieved  by  Ewell  the  night  before, 
and  formed  a  reserve  near  the  Dunkard  church. 
McLaws  withdrew  from  Maryland  Heights  on 
the  15th  and  16th,  crossed  and  recrossed  the 
Potomac  and  rejoined  Lee  early  on  the  morn- 
ing of  the  17th,  also  taking  post  on  the  left. 

On  the  Union  side.  Hooker  having  crossed 
the  Antietam,  Mansfield  also  crossed  in  the 
night  and  took  position  in  the  rear.  Sumner 
and  Bumside  remained  east  of  the  stream.  The 
0>nfederate8  rightly  inferred  from  the  Union 
dispositions  that  the  force  of  the  attack  was  to 
be  on  their  left,  and  strengthened  it  accord- 
ingly; 10  of  the  best  brigades  in  their  army 
were  placed  in  the  west  and  east  woods  ana 
south  of  the  cornfield.  They  had  nearly  40,000 
men  in  the  battle;  the  Union  troops  engaged 
numbered  about  5S,0(X).  "This  superiority  was 
little  enough  against  the  immense  advantages 
of  the  Confederate  position;  and  even  so,  it 
was  frittered  away  in  a  series  of  disconnected 
attacks,  which  left  a  large  part  of  the  Confed- 
erate force  usable  at  one  time  against  15,000 
Federal  troops  at  most. 

1.  Hooker,  Iving  nearly  a  mile  north  of  the 
Dunkard  church,  moved  down  against  Jackson 
early  in  the  morning;  reported  strength  14,856; 
actual,  under  10,000.    The  objective  point  was 
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the  elevated  ground  about  the  church.  The 
march  had  its  right  on  the  turnpike  and  its  left 
along  the  west  edge  of  the  east  woods,  from 
which  a  withering  fire  checked  it  a  little;  the 
right  was  raked  by  a  flanking  fire  from  the  west 
woods.  At  length  the  line  gained  the  southern 
edge  of  the  cornfield  and  engaged  the  Confeder- 
ates in  the  open  ground  about  220  yards  distant. 
Under  the  storm  of  bullets,  shot  and  shell  that 
rained  upon  them,  they  broke  and  fled  through 
the  com,  to  reform  in  a  hollow  beyond;  the 
G)nfederates  assailed  the  Union  lines  in  turn, 
and  in  turn  were  riddled  by  a  concentrated  fire 
that  drove  them  back.  Again  the  Union  troops 
advanced,  to  be  forced  back  in  disorder;  and 
again  the  Confederates  followed,  to  break  and 
fly.  This  was  one  of  the  most  frightful  car- 
nages of  the  Civil  War:  Jackson's  famous 
^StonewalP  division  was  nearly  annihilated, 
more  than  half  of  two  brigades  killed  or 
wounded  and  more  than  a  third  of  another,  and 
all  the  regimental  commanders  but  two.  On 
the  Union  side  1,051  in  Ricketts*  division  were 
cut  down,  a  third  of  its  whole  number,  and  two 
brigades  lost  over  40  per  cent:  Hooker  was 
wounded  and  was  succeeded  by  Meade.  Hood 
and  D.  H.  Hill  now  came  up  to  replace  Jack- 
son's losses;  and  Hooker's  remnants  slowly 
withdrew  northward  just  as  the  advance  of  the 
Twelfth  came  up,  though  Ricketts  still  held  the 
edge  of  the  east  wood. 

2.  Mansfield  was  mortally  wounded  while 
deploying  his  troops  about  7  a.m.,  and  A.  S. 
Williams  took  command:  reported  strength, 
10,126;  actual,  about  7,000.  Marching  more 
obliquely  to  the  road,  facing  southwest,  they 
cleared  the  cornfield,  and  about  8.40  a.m.  drove 
the  Confederates  across  the  turnpike  and  into 
the  west  woods. 

3l  The  Second  corps,  under  Sumner,  had 
not  received  orders  to  march  till  7.20,  after  the 
First  was  crippled  and  the  Twelfth  in  the 
thick  of  action;  and  Richardson's  waiting  for 
Morell's  division  of  the  Fifth  corps  to  occupy 
the  ground  he  vacated  caused  him  to  be  an  hour 
later  still.  Sedgwick's  division,  with  Sumner  at 
the  head,  went  first,  French  following;  each 
with  perhaps  5,000  men ;  they  crossed  the  Antie- 
tam,  moving  west  by  north,  till  the  centre  was 
nearly  opposite  the  Dunkard  church;  then  de- 
ploying, taced  west,  French  forming  on  Greene's 
left.  Sedgwick  passed  through  the  east  woods 
and  the  cornfield;  advanced  swiftly  in  three 
lines,  no  regiments  in  column  or  ready  to  face 
to  either  flank  if  attacked,  swept  by  Greene's 
right  and  pressed  through  the  west  woods  with 
left  on  the  church,  to  the  western  edf^e  and  a 
wood  road  along  it.  Meantime  McLaws  and 
Walker  with  six  brigades  had  come  up,  one 
brigade  had  been  drawn  from  the  right  to  re- 
inforce Early's  forces  of  Ewell's  division;  and 
all  fell  upon  Sedgwick's  left  flank  and  rear. 
Nearlv  2,000  Union  soldiers  were  struck  do\vTi 
at  a  blow  without  a  chance  to  retaliate;  this 
division  lost  2,255  men  in  all,  more  than  40  per 
cent  of  its  entire  number,  including  Sedgwick 
severely  wounded.  Sumner  tried  to  change 
front,  but  the  lines  broke  and  scattered  north- 
ward, sweeping  away  everything  in  their  rush, 
and  only  reformed  on  the  north  hill  where 
Meade  and  the  First  corps  had  taken  refuge. 
A  brigade  of  the  Twelfth  came  up  to  help,  but 
lost  a  third  of  its  number,  one  regiment  losing 
60  per  cent.    The  right  of  the  Confederate  at- 


tacking line  crossed  the  turnpike  at  the  Dunk- 
ard church  and  made  two  assaults  upon  Greene's 
position  east  of  the  church,  and  were  repulsed 
with  great  slaughter,  and  Greene,  making  a 
counter  charge,  entered  the  woods  beyond  the 
church.  Greene  held  this  position  until  noon, 
when  the  Confederates  attacked  both  his  flanks 
and  drove  him  from  the  church. 

Meantime  W.  F.  Smith  of  Franklin's  corps 
had  come  on  the  field.  Hancock  (then  one  of 
his  brigadiers)  obtained  a  regiment  from  Sum- 
ner, took  position  opposite  the  woods,  drove 
away  the  approaching  Confederate  skirmishers, 
and  silenced  their  batteries.  A  second  brigade 
was  placed  on  his  left,  and  witfi  heavy  loss  ad- 
vanced to  near  the  church;  but  on  sending  for 
his  reserve  brigade  to  support  it  he  found  it  had 
been  ordered  away  to  support  French.  The  lat- 
ter moving  to  the  left  south  of  the  east  woods, 
over  the  farm  lands,  drove  back  D.  H.  Hill's 
skirmishers  to  his  main  line  in  the  sunken 
road,  where  he  engaged  him  over  an  hour,  when 
he  was  joined  by  Richardson.  Here  a  long  and 
sanguinary  conflict  ensued:  the  Confederates 
turned  the  'Bloody  Lane*  into  a  rough  fortress 
with  fence  rails,  and  before  carrying  it  the 
Union  divisions  had  lost  near  a  third  of  their 
total,  one  regiment  losing  60  per  cent.  They 
had  won  the  position  by  perhaps  1  p.m.,  and 
shortly  afterward  French's  troops  were  relieved 
bj[  a  brigade  of  Smith's  division.  Richardson 
withdrew  his  men  to  the  ridge,  and  about  that 
time  was  mortally  wounded  and  succeeded  by 
Hancock.  This  practically  ended  the  operations 
on  the  Federal  right,  and  indeed  the  battle  of 
Antietam  so  far  as  it  had  any  tendency  to 
change  the  status  quo.  When  Richardson's 
line  had  been  withdrawn,  there  was  a  vigorous 
contest  of  artillery.  Meagher's  brigade  took 
the  centre,  and  somewhat  less  than  two  regi- 
ments came  from  French  to  aid  Richardson's 
division.  Despite  the  application  for  artillery 
for  the  division,  none  had  been  obtained.  The 
length  of  the  Union  line  made  it  impossible  that 
more  than  one  line  of  troops  be  formed;  and 
so  far  advanced  was  this  line  that  a  part  of  it 
was  continually  swept  by  the  fire,  of  the  bat- 
teries on  the  Confederate  left,  these  batteries 
being  protected  by  the  west  woods.  An  attack 
on  the  Union  left  was  successfully  repulsed  by 
Hexamer's  battery  (obtained  from  Franklin) 
and  Battery  I,  First  artillery. 

4.  Between  4  and  5  p.m.  a  regiment  of 
Franklin's  corps  was  ordered  to  drive  away 
some  skirmishers  of  Hill's  division  south  of 
the  Bloody  Lane  and  succeeded  at  the  cost  of 
half  its  force. 

5.  The  battle  which  Franklin  was  not  al- 
lowed to  fight  must  be  mentioned.  It  has  been 
noted  that  Smith's  action  was  paralyzed  by  tak- 
ing away  a  third  of  his  force  for  service  else- 
where. About  noon  Slocum.  with  the  other  di- 
vision, reached  the  field,  anci  two  brigades  were 
at  once  formed  in  line  to  carry  the  woods 
around  the  church;  but  again  the  reserve 
brigade  was  ordered  off.  Franklin  urged  with 
all  his  strength  to  have  a  grand  assault  made 
with  his  whole  corps  on  Lee's  centre,  crippled 
and  worn  out  with  half  a  day's  fighting  and 
slaughter.  With  relatively  fresh  troops  and 
French  and  Richardson  to  aid,  it  is  most  prob- 
able that  few  Confederates  would  have  crossed 
into  Shepherdstown.  But  Sumner  refused  to 
permit  the  movement;   still,  Franklin  was  so 
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urgent  that  he  referred  the  decision  to  McClel- 
lan,  but  with  so  strong  a  veto  that  McClelian 
deferred  to  him  and  sanctioned  the  refusal. 
Both  credited  Lee  with  double  or  treble  his 
actual  numbers,  and  considered  the  terrible  re- 
sistance, not  as  a  proof  that  it  could  not  be 
continued,  but  that  any  force  which  assailed 
him  went  to  destruction.  This  refusal  forms 
another  of  the  might-have-beens  of  the  battle, 
with  some  peculiarly  poignant  personal  tragedy 
involved. 

6.  The  action  of  the  left  under  Burnside  is 
an  even  more  acute  personal  tiuestion.  His  pe- 
culiar position  has  already  been  noted.  About 
7  A.M.  he  received  an  order  to  hold  himself  in 
readiness  to  carry  by  assault  a  stone  ridge 
across  the  Antietam  about  a  mile  southeast  of 
Sharpsburg.  About  10,  when  the  First  and 
Twelfth  corps  and  Sed^ick's  division  were 
out  of  the  nght,  he  received  another  order  to 
carry  the  bridge  and  the  heights  beyond  and 
advance  on  the  rear  of  Sharpsburg.  He  turned 
it  over  to  Cox,  who  ordered  a  brigade  to  storm 
the  bridge,  Rodman  to  cross  by  a  ford  one- 
third  of  a  mile  below,  and  the  two  to  carry  the 
heights  and  unite  there.  At  best  this  could  not 
be  done  in  a  moment,  and  the  movement  seems 
a  covering  rather  than  an  aggressive  one.  But 
Crook  missed  the  bridge  and  could  not  get 
back  to  it  under  fire:  Rodman  missed  the  ford 
and  was  two  hours  or  so  crossing  under  fire; 
a  fresh  storming  party  finally  carried  the 
bridge,  Crook  crossed  some  companies  above 
and  others  at  the  bridge,  and  Rodman  and  the 
rest  united  about  1  p.m.,  when  the  battle  on  the 
right  was  virtually  over.  Meantime  Sturgis' 
division  had  run  out  of  ammunition  and  was 
reported  unfit  for  duty;  it  was  replaced  by 
Willcox's  (Burnside  assisted  in  this),  and  at  3 
P.M.  the  corps  was  again  ready  to  move,  though 
much  damaged  by  the  constant  Confederate  ar- 
tillery fire.  The  right  wing  broke  Jones'  divi- 
sion and  gained  the  suburbs  of  Sharpsburg ;  but 
the  left  was  strongly  checked,  and  the  two 
wings  grew  widely  separated.  Meantime  A.  P. 
Hill  came  upon  the  field,  having  marched  17 
miles  in  seven  hours.  He  took  Rodman's  di- 
vision in  its  undefended  flank  (the  second  mis- 
adventure of  the  sort  that  day),  and  Rodman 
vas  killed,  while  a  concentric  fire  mowed  down 
his  men.  The  losses  of  the  corps  were  2,349; 
a  fearful  total,  almost  exactly  those  of  Sedg- 
wick's division.  A  panic  was  averted  by  Scam- 
mon,  who  changed  front  and  checked  Hill  for 
a  little;  Cox  called  up  Sturgis  and  made  head 
for  a  while:  but  at  length  the  corps  was 
obliged  to  withdraw  to  the  cover  of  the  hills 
that  border  the  Antietam. 

The  Union  losses  were  12,410:  2,108  killed, 
9,549  wounded,  and  753  missing.  More  men 
were  killed  on  this  one  day  than  on  any  other 
of  the  Civil  War.  The  Confederate  losses  were 
never  known  with  exactness;  but  as  2,700  of 
their  dead  were  counted  and  buried  by  the 
Union  forces^  and  many  had  previously  been 
buried  by  their  comrades,  the  total  cannot  have 
been  less  than  the  Federal.  The  next  dav  Lee 
retreated  across  the  Potomac  unopposed:  the 
failure  to  pursue  him  was  one  of  the  griev- 
ances against  McClcllan  later,  but  most  of  his 
generals  concurred  with  him.  Although  Lee 
ad  escaped  destruction,  he  had  none  the  less 
failed  in  his  campaign. 


BibliograDhy.— The  Count  of  Paris'  <Hi9- 
tory  of  the  CSvU  War>  (Vol.  H,  1876),  is  from 
the  standpoint  of  a  strong  admirer  of  McClel- 
ian, whose  staff  he  was  on;  F.  W.  Palfrey's 
<The  Antietam  and  Fredericksburg^  (1882), 
from  a  lieutenant-colonel  of  Sedgwick's  divi- 
sion, is  sharply  critical  of  nearly  all  the  Union 
generals;  Jolm  C.  Ropes'  ^ Story  of  the  Civil 
War>  (Vol.  I,  1894),  is  from  a  noted  military 
critic;  Michie's  ^General  McClelian^  (1901),  is 
from  a  distinguished  engineer  officer  and  pro- 
fessor at  West  Point;  the  account  in  ^Battles 
and  Leaders  of  the  Civil  War^  (New  York 
1884-88),  is  by  Gen.  J.  D.  Cox.  Consult  also 
<McClellan's  Own  Story >  (1866),  and  Hays,  H. 
A.,  < Antietam  and  Its  Bridges>  (1910). 

FoiqtEST  Morgan, 
Connecticut  Historical  Society, 

ANTIFBBRIN,  a  trade  name  for  the  sub- 
stance known  to  chemists  as  acetanilide  (q.v.). 

ANTI^FBDBRALISTS,  the  first  political 
party  in  the  United  States  after  the  separation 
from  Great  Britain.  The  loyahsts  having  been 
expelled,  there  was  no  issue  to  divide  upon 
till  the  question  of  replacing  the  loose  Confed- 
eration with  a  stronger  bond  came  up.  The 
representatives  of  commerce  and  capital,  and 
the  mass  of  the  educated  classes,  favored  rati- 
fying the  Constitution;  those  who  feared  that 
a  strong  government  meant  a  disguised  new 
kingship,  the  local  leaders  who  wished  to  retain 
pre-eminence,  and  the  conservatives  who 
thought  no  evils  comparable  to  those  of  change, 
opposed  it.  The  names  were  in .  direct  oppo- 
sition to  the  facts,  the  Federalists  striving  to 
turn  the  federation  into  a  unified  nation,  the 
Anti-Federalists  endeavoring  to  preserve  a 
loose  disintegrated  federation.  The  victory  of 
the  superior  classes  was  overwhelming,  one 
great  cause  being  that  the  men  who  were  later 
the  leaders  of  the  Anti-Federal  opposition  were 
Federalists  (q.v.)  for  the  time  being,  as  they 
felt  that  the  existing  condition  of  affairs  was 
intolerable.  In  the  organization  of  the  first 
Congress  and  executive  under  the  Constitution, 
the  Federalists  proper  held  every  post  but  three, 
and  even  those  were  not  technically  *anti*  till 
later.  In  this  Congress,  though  there  was 
much  individual  opposition  to  the  Federalist 
measures,  it  was  unorganized,  and  the  Anti- 
Federal  spirit  could  hardly  be  said  to  animate 
a  body.  Hamilton's  scheme  for  clearing  up  the 
public  debt  was  the  first  point  of  division.  The 
payment  of  foreign  debts  was  carried  unani- 
mously; that  for  pajring  the  Continental  debt 
at  par  was  opposed  by  Madison  and  others  ex* 
cept  as  to  original  holders;  that  for  assuming 
the  State  debts  was  bitterly  fought  as  defam- 
ing the  States'  solvency  and  as  buying  the  sup- 
port of  capital  for  the  Federal  government, 
was  carried  by  only  five  votes,  reconsidered  and 
beaten  by  the  seven  votes  of  the  new  North 
Carolina  just  admitted,  again  reconsidered  and 
carried  by  Jefferson's  log-roll  of  establishing 
the  new  capital  on  the  Potomac.  His  national 
bank  scheme  (1791,  opposed  by  Madison  in  the 
House  and  Jefferson  and  Randolph  in  the  Cabi- 
net) and  his  tariff  and  excise  schemes  also 
excited  a  growing  hostility  from  this  element, 
which  by  the  time  of  the  2d  Congress  (1  Oct. 
1791)  was  becoming  a  new  strict-construction 
party;  no  longer  opposed  to  the  Constitution 
as  such,  but  opposed  to  extending  its  powers 
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beyond  the  most  literal  interpretation  of  its 
terms.  Jefferson,  Madison,  and  Randolph  were 
now  the  chiefs  of  the  new  party  in  public  office; 
but  Jefferson  disclaimed  being  an  Anti-Federal- 
ist, based  his  policy  on  love  of  ^republicanism,* 
as  sympathizing  with  the  French  Revolution, 
and  called  the  Hamiltonians  ^monarchists.*  The 
Republicans  and  Anti- Federalists  comprised 
the  same  elements,  however,  and  were  based 
on  the  same  natural  division,  and  Washington's 
proclamation  of  neutrality  in  the  European  con- 
flict in  1793  fused  them  into  one  as  the  Repub- 
licans, later  into  the  Democratic-Republican 
party. 

ANTIFRICTION  METALS,  a  group 
of  alloys  used  in  the  manufacture  of  machine 
bearings  to  minimize  friction.  The  theoreti- 
cally ideal  bearing  would  be  composed  of  the 
hardest  metal  available.  Practically,  in  spite 
of  the  highest  skill  in  forming  both  the  journal 
and  its  bearing,  there  are  minute  inequalities 
which  have  the  effect  of  reducing  the  area  of 
actual  contact  to  a  few  isolated  patches,  result- 
ing in  the  heating  and  eventual  destruction  of 
the  shaft.  To  obviate  this  difficulty  the  bear- 
ing metals  have  been  developed  by  so  alloying 
their  components  that  a  very  large  series  of 
plastic  metals  has  been  produced  with  the  two 
essential  properties  of  being  soft  enough  to 
adapt  their  form  to  the  journal  for  which  they 
are  intended,  and  hard  enough  to  hold  their 
form  against  the  pressure  upon  them. 

Two  general  classes  of  these  antifriction 
alloys  are  in  common  use:  the  first  consisting 
of  a  soft  matrix  in  which  are  embedded  small 
particles  of  a  hard  alloy  which  has  crystallized 
in  the  cooling  of  the  molten  mixture  (see 
Alloys)  ;  the  second,  in  which  the  hard  con- 
stituent of  the  alloy  forms  a  sort  of  network, 
in  the  meshes  of  which  is  contained  the  soft 
metal  which  reduces  the  friction.  Four  metals 
are  in  use  as  components  of  the  antifriction 
or  bearing  metals,  tin,  lead,  antimony  and  cop- 
per. Some  special  formulas  call  for  zinc  in 
addition,  but  it  is  generally  argued  that  no 
benefit  can  be  thus  secured  which  cannot  be 
better  obtained  by  increasing  the  percentage  of 
antimony  in  the  mixture. 

By  far  the  larger  number  of  the  antifric- 
tion metals  have  a  basis  of  tin  as  the  soft 
matrix,  the  hard  constituent  being  particles  of 
tin-antimony  and  tin-copper  alloys  distributed 
throu^out  the  matrix.  Tin  has  the  advantage 
of  taking  a  high  polish  and  this  in  itself  serves 
to  reduce  friction.  A  cheaper  class  of  these 
metals  has  a  matrix  of  lead,  or  tin-lead,  with 
tin-antimony  as  the  hard  constituent.  Both  of 
these  are  known  as  white-metal  alloys.  The 
class  of  bearing  metals  having  a  hard  matrix 
with  soft  metal  filling  is  known  as  plastic 
bronzes.  They  consist  of  a  tin-copper  alloy 
with  sometimes  a  little  zinc  and  occasionally 
nickel  added,  and  may  contain  up  to  30  per  cent 
of  lead.  They  are  not  as  plastic  as  the  white 
metals,  but  are  more  durable  and  better  adapted 
for  heavy  pressures. 

The  original  antifriction  metal  was  in- 
vented by  Isaac  Babbitt  in  1839,  and  was  com- 
posed of  tin  24  parts ;  antimony  8  parts ;  and 
copper  4  parts.  A  softer  variety  had  2  parts 
of  antimony  and  2  parts  of  copper  to  24  parts 
of  tin.  The  market  was  at  once  flooded  with 
othtr  combinations,  good  and  bad,  and  all  went 
under  the  title  of  Babbitt  metal,  and  the  name 


still  remains  in  some  markets,  although  the 
original  Babbitt  metal  was  long  ago  supplanted 
by  more  scientifically  combined  alloys. 

For  light-work  bearings  the  formulas  vary 
from  73  parts  tin,  9  parts  copper,  and  18  parts 
antimony ;  .to  85  parts  tin,  5  parts  copper,  and  10 
parts  antimony. 

For  heavily  loaded  bearings:  from  tin  87 
parts,  copper  6  parts,  and  antimony  7  parts;  to 
tin  90  parts,  copper  2  parts,  and  antimony  8 
parts. 

For  bearings  of  railway  car  axles:  from 
tin  67  parts,  copper  11  parts,  and  antimony  22 
parts ;  to  tin  83  parts,  copper  6  parts  and  anti- 
mony 11  parts.  The  Pennsylvania  Railroad 
uses  a  special  plastic  bronze,  composed  of  cop- 
per 76.8  parts,  tin  8  parts,  lead  15  parts,  and 
phosphorus  0.2  part.  Another  bronze  highly 
recommended  for  railway  bearings  is  composed 
of  copper  64  parts,  nickel  1  part,  tin  5  parts, 
and  lead  30  parts. 

For  locomotive  axles  a  plastic  brass  is  used : 
copper  5.5  parts,  zinc  80  parts,  and  tin  14.5 
parts. 

For  propeller  shafts  a  plastic  brass  is  com- 
posed of  copper  57  parts,  zinc  29  parts  and  tin 
14  parts. 

Ajax  bronze,  a  plastic  antifriction  metal, 
has  the  composition:  copper  81.2  parts,  in  10.7 
parts,  lead  12  parts,  and  phosphorus  0.4  part. 

The  lead-antimony  bearing-metals  range  in 
composition  from:  lead  65  parts,  antimony  25 
parts,  and  copper  10  parts;  to  lead  80  parts, 
antimony  15  parts,  and  copper  5  parts. 

^Universal®  bearing  metal  is  composed  of 
tin  6  parts,  lead  77.75  parts,  antimony  16  parts 
and  bismuth  0.25  part.  Consult  Buchanan,  J. 
F.,  ^Practical  Alloying>  (Cleveland.  Ohio 
1910)  ;  Gulliver,  G.  H.,  < Metallic  Alloys:  Their 
Structure  and  Constitution >  (London  1913) ; 
Law,  E.  F..  ^Alloys  and  Their  Industrial  Ap- 
plication>   (London  1909). 

ANTIGO,  ^n'ti-g6.  Wis.,  county-seat  of 
Langlade  County,  a  northern  county  of  the 
State.  It  is  situated  in  the  southwestern  por- 
tion of  the  county,  96  miles  north-northwest  of 
Oshkosh  and  207  miles  northwest  of  Milwaukee ; 
and  it  is  on  the  Spring  Brook  River  and  the 
Chicago  and  Northwestern  Railway.  It  is  the 
commercial  centre  of  an  agricultural  section  of 
considerable  importance,  and  of  a  timber  region 
which  has  contributed  largely  to  Wisconsin's 
position  in  marketed  forest  products^_  Here  are 
located  several  extensive  manufactures  of  vari- 
ous sorts,  including  chair,  hub,  broom-handle, 
excelsior,  veneer  and  other  factories;  also 
foundries,  breweries,  railway-shops  and  flour, 
planing  and  saw  mills.  Antigo  was  settled 
about  1878,  and  in  1884  was  incorporated ;  it  has 
the  commission  form  of  government.  The 
most  noteworthy  features  of  the  thriving  city 
include  a  teachers'  training  school,  a  school  for 
the  blind,  a  school  chiropractic,  a  business 
college  and  a  Carnegie  public  library.  Altitude 
600  feet.    Pop.  7,196. 

ANTIGONE.    The  subject  of  the  <Antig- 
one^  of  Sophocles  is  that  immortal  heroine 
'*who  dares 
To  self -selected  food 
Prefer  obedience  to  the  primal  law 
Which  consecrates  the  ties  of  blood.** 

Though  written  in  441  b.c.,  many  years  before 
the  ^GEdipus  at  Colonus,'  the  play  treats  of  a 
later  chapter  in  the  story.    It  seems  to  have 
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been  suggested  by  the  last  scene  in  the  <  Seven 
Against  Thebes^  of  i^schylus.  At  early  dawn 
Antigone  comes  forth  from  the  palace  with  her 
sister,  Ismene,  to  talk  with  her  alone  about  the 
edict  of  the  king:  will  her  sister  join  in  her 
venture?  *But  Creon  forbids.'  ''He  has  no 
right  to  bar  me.'*  Thus  the  situation  is  un- 
folded at  the  very  beginning  —  the  conflict  of 
wills  between  sovereign  arid  subject.  Ismene 
tries  to  dissuade  her  sister  from  the  rash  under- 
taking, but  in  vain.  The  chorus  of  elders  enter 
to  celebrate  the  day  of  deliverance  that  dawns 
on  Thebes.  Creon  comes  forth  and  addresses 
the  nobles  whom  he  has  convened:  "Eteocles 
shall  be  buried,  but  the  corpse  of  Polyneices 
shall  be  left  on  the  field,  a  prey  for  carrion  kites 
to  feed  upon  and  for  dogs  to  tear.  Ally  your- 
selves not  with  the  rebellious.'*  The  heroic 
devotion  of  Antigone,  burying  her  brother, 
Polyneices,  and  put  to  death  for  her  pious  dis- 
obedience of  the  tyrant's  edict  —  that  is  the 
subject  of  the  drama;  and  nothing  could  show 
more  clearly  the  great  originality  of  the  poet's 

fenius  than  his  power  to  feel  and  to  make  others 
eel  the  grandeur  of  that  subject.  The  superior 
beauty  of  the  play  is  due  primarily  to  the  de- 
velopment of  the  character  of  Antigone,  In 
the  scene  in  which  she  and  her  sister,  Ismene, 
appear  together  before  Creon  we  find  a  happy 
example  of  the  simultaneous  employment  of 
three  actors.  The  role  of  Ismene  reveals  an  in- 
novation in  dramatic  art;  in  a  manner  truly 
Sophoclean  the  weaker  sister  is  set  over  against 
the  firmer  Antigone.  By  reason  of  the  slallful 
way  in  which  the  action  is  managed  Sophocles 
has  succeeded  in  extracting  dramatic  reversals 
of  situation  from  a  very  simple  subject;  admira- 
tion, fear,  sympathy,  pity,  indignation  follow 
one  another  from  scene  to  scene,  even  after  the 
exit  of  the  heroine. 

The  language  of  the  tragedy  is  especially 
beautiful;  and  the  martyrdom  of  the  girl,  who 
does  not  realize  herself  how  noble  her  deed  is, 
has  commanded  universal  admiration.  Antigone 
is  a  noble  young  woman,  who  feels  that  her  act 
is  right  although  she  cannot  advance  arguments 
to  justify  that  act.  That  she  is  truly  feminine 
is  seen  in  many  a  subtle  touch.  The  character 
of  Creon,  the  harsh  tyrant,  is  also  finely 
portrayed. 

Joseph  E.  Harry. 

ANTIGUA,  antc'gw^,  one  of  the  British 
West  Indian  islands,  situated  lat.  17*  6'  N.  and 
long.  61°  45'  W.,  about  50  miles  east  of  Saint 
Kitts  and  the  same  distance  north  of  Guade- 
loupe; area  108  square  miles;  dependencies 
Barbuda  and  Redonda,  which  have  an  area  of 
62  square  miles;  population  including  those  de- 
pendencies 34,971  (mainly  negroes)  in  1901,  as 
compared  with  36,819  in  1891 ;  the  principal 
island  of  the  Leeward  group;  residence  of  gov- 
ernor and  his  staflF;  port  and  chief  town,  Saint 
John ;  the  chief  products,  sugar  and  pineapples. 
See  Antilles;  West  Indies. 

ANTIGUA,  La.,  city  and  municipality  of 
Guatemala,  and  the  capital  of  the  department 
of  Sacatepequez.  The  municipality  consists  of 
the  city  proper,  8  villages  and  13  hamlets.  In 
the  time  of  the  Spanish  domination  it  was  the 
colonial  capital.  Destroyed  in  1773,  it  still  has 
remnants  of  past  grandeur.  Number  of  inhabit- 
ants in  1916  about  14,000. 


ANTILLES,  Sn-tn'lez,  name  given  both  to 
the  group  of  large  islands  forming  the  northern 
limit  and  the  chain  of  small  islands  forming 
the  eastern  border  of  the  Caribbean  Sea.  Prac- 
tically all  of  the  West  Indian  islands  (see  West 
Indies),  except  the  Bahamas  are  thus  included. 
The  Greater  Antilles  (Cuba,  Jamaica,  Haiti  and 
Porto  Rico)  have  about  6,700,000  inhabitants, 
or  more  than  three- fourths  of  the  entire  popu- 
lation. The  Lesser  Antilles  extend  toward  the 
southeast  in  a  curved  line  from  Porto  Rico  to 
the  coast  of  Venezuela  and  follow  the  line  of 
that  coast  from  the  Orinoco  delta  westward 
to  the  Gulf  of  Maracaibo.  Their  total  area  is 
about  5,500  square  miles,  and  their  population 
is  approximately  1,307,000. 

The  following  classification  shows  the  nat- 
ural grouping  of  the  Lesser  Antilles,  with  the 
area  (in  square  miles)  and  the  population  of 
the  islands  in  each  of  the  groups:  (1)  Virgin 
Isloftds.—  Ssdnt  Croix  (A.  74,  nop.  19i683) ; 
Saint  John  (A.  21,  pop.  918)  ;  Saint  Thomas 
(A.  23,  pop.  10,000);  Tortola  (A.  58,  pop. 
4,222);  Anegada  (A.  13,  pop.  300);  Virgin 
(iorda  (A.  176,  pop.  417).  (2)  Outer  Chain 
of  Carihhee  Islands. —  Anguilla  (A.  35,  popw 
3,890)  ;  Saint  Martin  (A.  38,  pop.  6,700)  ;  Sain' 
Bartholomew  (A.  8,  pop.  2,650)  ;  Barbuda  (A. 
62,  pop.  639);  Antigua  (A.  108,  pop.  34,971); 
Desirade  (A.  10,  pop.  1,400);  Mane  Galante 
<A.  65,  pop.  13,850).  (3)  Inner  Chain  of  Carib- 
bee  Islands, —  Saba  (A.  5,  pop.  1,909)  ;  Saint 
Eustatius  or  Saint  Eustache  (A.  7,  pop.  1,408) ; 
Saint  Christopher  or  Saint  Kitts  (A.  65,  pop. 
29,781);  Nevis  (A.  50,  pop.  12.774);  Montser- 
rat  (A.  32,  pop.  12,215);  Guadeloupe  and  de- 
pendencies (A.  600,  pop.  212,430)  ;  Dominica 
(A.  305.  pop.  28.891)  ;  Martinique  (A.  400.  pop. 
194,000);  Saint  Lucia  (A.  233,  pop.  50.809); 
Saint  Vincent  (A.  150.3,  pop.  45,605)  ;  Grenada 
(A.  133,  pop.  69,307).  (4)  Barbados.-- (A, 
166^  pop.  173,359).  (5)  South  American  /j- 
/on<f J.— Tobago  (A.  114,  pop.  20,463);  Trini 
dad  (A.  1,754,  pop.  352,145)  ;  Buen  Ayre  or 
Bonaire  (A.  9S,  pop.  6^547) ;  Cura<;ao  (A.  210, 
pop.  32,959) ;  smaller  islands  (A.  470,  pop. 
40,000). 

English  geographers  call  the  northern  part 
of  the  chain  of  Lesser  Antilles  *The  Leeward 
Islands,*  the  capital  of  the  Leeward  govern- 
ment being  on  Antigua,  and  the  southern  half 
•The  Windward  Islands,*  Grenada  being  head- 
quarters of  the  Windward  government.  The 
present  holdings  of  Great  Britain,  France, 
and  Holland  in  the  Lesser  Antilles  are  re- 
minders of  the  early  struggles  of  the  European 
nations  to  win  supremacy  in  the  New  World: 
for  the  West  Indies  were  commonly  regarded 
up  to  the  end  of  the  18th  century  as  the 
most  valuable  part  of  America,  and  these  is- 
lands were  the  chief  battle  ground  of  the  rival 
powers.  Admiral  Rodney's  victory  over  the 
French  admiral  De  Grassc,  12  April  1782,  gave 
England  her  commanding  position  in  this  re- 
gion. Her  possessions  constituting  several  dis- 
tinct colonial  governments,  include  the  Virgin 
group  (except  the  American  islands,  Saint 
Thomas,  Saint  Croix,  and  Saint  John)  ;  all  be- 
low the  centre  of  the  chain,  namely,  Saint 
Lucia,  Saint  Vincent,  Bardados,  Grenada,  To- 
bago and  Trinidad;  the  important  island  of 
Dominica,  etc.  The  Virgin  Islands  arc  im- 
portant because  they  command  the  deep-water 
Anegada  passage  between  the  Atlantic  Ocean 
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and  the  Caribbean  Sea ;  and  the  only  deep  har- 
bors (except  Saint  Thomas)  in  the  Lesser  An- 
tilles are  in  Trinidad  and  Saint  Lucia.  The 
French  retain  among  their  possessions  the 
somewhat  larger  islands  of  Guadeloupe  and 
Martinique  in  the  centre  of  the  chain.  The 
Dutch,  in  addition  to  Curasao  and  Buen  Ayre, 
have  a  part  of  Saint  Martin  and  a  few  small 
islands  below  the  Anegada  Passage,  the  whole 
width  of  the  Caribbean  Sea  intervening.  The 
economic  history  of  the  islands  of  the  Lesser 
Antilles  is  simple.  Nearly  all  of  them  derived 
their  wealth  in  the  past  from  sugar  culture,  and 
with  the  decline  in  the  price  of  sugar  have  sunk 
into  poverty.  Meanwhile,  the  black  population 
has  crowded  out  the  Caucasians.  The  increase 
in  the  population  of  the  Greater  Antilles  since 
the  early  years  of  this  century  is  decidedly 
noteworthy. 

Bibliography,— Aspinall,  A.  E.,  ^Pocket 
Guide  to  the  West  Indies,^  etc.  (Chicago  and 
New  York  1914)  ;  Baedeker,  IC,  <The  United 
States,  with  Excursions  into  Mexico,  Cuba, 
Porto  Rico,>  etc.  (4th  ed.  rev.,  Leipzig  1909) ; 
*  Latin  America;  General  Descriptive  Data* 
(Washington  1915) ;  < Latin  American  Foreign 
Trade >  (Washington  1915) ;  Lyde,  L.  W.,  <A 
Geography  of  South  America.  Including  the 
West  Indies'  (Black's  School  Geography,  Lon- 
don 1914);  MacCorkle,  W.  A.,  <The  Monroe 
Doctrine  in  Its  Relation  to  the  Republic  of 
Haiti>  (New  York  1915) ;  Ober,  F.  A.,  <Guide 
to  the  West  Indies*  (New  York  1908)  ;  Ortii, 
F.,  and  Cabrera,  R.,  ^Revista  Bimestre  Cubana> ; 
Shepherd,  W.  R.,  <Latin  America*  (New  York 
1914) ;  Verrill,  A.  H.,  <Cuba  Past  and  Present* 
(New  York  1914);  <Isles  of  Spice  and  Palm* 
(New  York  1915),  and  <Porto  Rico  Past  and 
Present  and  San  Domingo  of  To-day*  (New 
York  1914). 

MaRRION"  WtLCOX. 

ANTIMASONRY.  In  the  United  States 
history,  (1)  the  widespread  hostility  to  the 
Freemasons,  as  an  order  whose  oaths  were 
claimed  to  be  superior  to  public  duty  and  pri- 
vate morality,  excited  by  the  fate  of  Wilham 
Morgan  (q.v.)  in  1826.  He  was  a  broken  Vir- 
ginian, who  had  settled  in  Batavia,  N.  Y.,  about 
1824,  as  a  mason  by  trade,  and  professing  to 
be  a  Royal  Arch  Mason;  and  in  the  summer 
of  1826  was  reported  to  be  writing  a  book  to 
expose  the  secrets  of  Freemasonry,  to  be 
printed  at  a  local  newspaper  office.  Though 
the  Masons  were  naturally  indignant  and  dis- 
tressed, the  other  citizens  regarded  it  as  a 
catchpenny  scheme  and  had  \iorgan  remained 
in  view  probably  Masonry  would  have  suffered 
little  damage,— certainly  none  if  the  Masons 
had  merclv  denied  his  statements,  for  his  word 
would  have  carried  no  weight.  But,  unluckily, 
iust  at  this  time  suits  against  him  for  debt 
began  suddenly  to  multiply  and  bail  was  either 
refused  or  disregarded.  Finally  on  11  August 
he  was  taken  to  Canandaigua,  50  miles  away,  on 
a  charge  of  theft;  was  released,  but  at  once 
rearrested  for  debt;  and  on  the  next  night, 
being  again  released,  he  was  at  once  seized 
and  never  reappeared.  The  public  at  once  con- 
nected this  with  the  Masonic  exposure  and 
threats,  and  vigilance  committees  were  shortly 
organized  which  traced  him  beyond  question, 
in  the  hands  of  abductinjj  parties,  to  Fort 
Niagara,  an  unoccupied  United  States  post  at 
tbe  mouth  of  the  Niagara  River;  the  last  ever 


certainly  known  of  him,  though  other  state- 
ments made  it  seem  probable  that  he  had  been 
murdered  and  thrown  into  Lake  Ontario.  The 
excitement,  increased  by  the  belief  that  promi- 
nent Masons  obstructed  the  investigations,  was 
fanned  into  flame  by  the  appearance,  a  few 
weeks  later,  of  the  first  part  of  Morgan's  book, 
the  other  parts  ultimately  being  published  also; 
entitled  illustrations  of  Freemasonry,  by  One 
of  the  Fraternity  Who  Has  Devoted  Thirty 
Years  to  the  Subject^ ;  reprinted  under  various 
titles,  as  ^Light  on  Masonry,^  ^Freemasonry 
Exposed  and  Explained,^  etc.  Along  with  a 
mass  of  dreary  *  ritual*  for  *  working  the  de- 
grees,* of  no  moment  even  if  true,  and  its 
betrayal  a  scandalous  violation  of  good  faith,  it 
included  some  passages  which  if  true  would 
have  obli^ted  nim  to  make  them  known  at 
once  on  joining:  such  as  an  oath  reouiring 
Masons  to  place  their  duty  to  a  brother  Mason 
before  their  oaths  in  court;  and  others  pro- 
nouncing dire  vengeance  (graduated  according 
to  the  degree  thus  betrayed)  on  Masons  who 
should  reveal  the  secrets  of  the  order,  and 
obligating  every  •brother*  to  make  it  his  busi- 
ness to  execute  the  threat.  The  denials  of  the 
Masons  were  not  thought  categorical  enough. 
The  alleged  agents  in  the  abduction  were  put 
on  trial  between  January  1827  and  1830,  and 
several  were  convicted  and  sentenced,  some 
pleading  gjj^^y  ^^  ^^^^  examination  as  to  con- 
spiracy. They  could  not  be  held  for  murder, 
but  popular  judgmeht  charged  that  crime  to 
the  fraternity  if  not  to  the  individuals.  Very 
soon  Antimasonry  had  become  the  one  issue 
of  the  day.  Candidates  for  local  office  who 
refused  to  withdraw  from  the  order  were 
heavily  ^scratched*  at  elections,  and  ^reat  num- 
bers of  lodges  had  to  give  up  their  charters 
and  dissolve.  From  New  York  the  feeling 
spread  through  the  Union,  and  more  than 
3.000  lodges  surrendered  their  charters  before 
the  storm  blew  over.  The  governor  of  New 
York  and  a  large  number  of  the  leading  officials 
and  prominent  public  men  were  Masons,  as 
now ;  but  in  the  campaign  of  1828  the  National 
Republicans  dared  not  nominate  any  who  be- 
longed to  the  order.  None  the  less  the  Anti- 
masons  formed  a  regular  party,  holding  a  con- 
vention at  Utica  and  nominating  Solomon 
Southwick  for  governor.  WilHam  H.  Seward, 
Millard  Fillmore  and  Thurlow  Weed  first  came 
forward  as  Antimasonic  candidates.  A  body 
was  conveniently  found  in  Niagara  River  and 
said  to  be  Morgan's,  though  of  course  unrecog- 
nizable; and  Weed  is  credited  with  having 
replied,  when  questioned  as  to  its  authenticity, 
that  it  was  *a  good  enough  Morgan  till  after 
election.*  The  ticket  polled  33,345  votes  out  of 
276,583;  but  it  polled  some  70,000  in -1829  and 
128,000  in  1830;  the  National  Republican  party 
in  the  State  was  gradually  absorbed  and  be- 
came chief  an ti- Democratic  organization.  This 
is  the  most  singular  feature  of  the  whole 
movement;  for  th^  National  Republicans,  like 
the  Whigs  and  Republicans  later,  were  dis- 
tinctly the  party  of  the  upper  business  and 
professional  classes,  which  were  the  very  ones 
who  formed  the  strength  of  the  Masons.  Yet 
the  same  result  obtained  everywhere:  doubtless 
it  was  due  to  the  accidental  fact  that  Jackson, 
the  idol  of  the  Democracy  and  then  President 
was  a  Mason.  A  national  convention  was  held 
in   1830  to  organize  a  national  party;  and  in 
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September  1831,  in  order  to  force  Clay,  who 
was  a  Mason,  out  of  the  field,  it  held  a  con- 
vention (in  Baltimore)  before  any  of  the  other 
parties,  and  nominated  William  Wirt  of  Mary- 
land and  Amos  Ellmaker  of  Pennsylvania  for 
the  Presidency.  The  National  Republicans, 
however,  supported  Clay,  and  in  the  election  of 
1832  Wirt  received  only  the  electoral  vote  of 
Vermont.  The  party  took  no  further  national 
action,  and  with  the  National  Republicans  was 
soon  absorbed  in  the  new  Whig  partv,  though 
it  retained  force  enough  to  compel  the  Whigs 
to  discard  Clay  for  Harrison  in  1833  and  1839. 
In  Pennsylvania,  however,  allied  with  the 
Whigs,  it  survived  till  about  1840  and  elected  a 
governor,  Joseph  Ritner.  (2)  Another  Anti- 
masonic  body  was  formed  in  1868  as  the 
National  Christian  Association,  at  Pittsburgh, 
Pa.,  though  hostility  to  Masonry  was  only 
one  of  its  tenets;  it  renamed  itself  in  1875  the 
American  Party  (q.v.,  No.  2),  and  entered 
politics.  It  opposed  Freemasonry  as  ^false 
religion  and  false  politics,*  and  urged  the  pro- 
hibition of  oath-bound  lodges  as  acknowled^ng 
another  government  than  that  of  the  United 
States. 

Bibliography. — For  Morgan,  consult  Mor- 
ris, ^History  of  the  Morgan  Affair>  (1852); 
Greene,  <The  Broken  Seal,  or  the  Morgan  Ab- 
duction and  Murder  >  (1870).  For  political 
results,  Hammond,  ^Political  History  of  New 
York;>  Hopkins,  <Political  Parties'  (1900). 

ANTIMISSION  BAPTISTS  (their  own 
title  is  «01d  School  Baptists'*),  an  American 
sect  founded  about  1835,  who  do  not  believe  in 
Sunday-schools  or  theological  seminaries,  hold- 
ing that  salvation  does  not  depend  upon  human 
instrumentalities,  but  upon  divine  grace  alone. 

ANTIMONAN,  an't«-m6-nan',  a  seaport 
town  of  Luzon,  Philippine  Islands,  province  of 
Tayabas.  It  is  situated  on  Lamon  Bay,  about 
100  miles  southeast  of  Manila.  Pop.  about 
11,000. 

ANTIMONOPOLY  PARTY,  an  Ameri- 
can political  organization  which  in  1884  nomi- 
nated for  the  Presidency  Benjamin  F.  Butler 
(q.v.),  on  a  platform  advocating  election  of 
United  States  senators  by  popular  vote,  an  in- 
come tax,  the  repeal  of  all  tariffs,  and  the 
prohibition  of  land  grants  to  corporations.  It 
united  with  the  Greenback  Labor  part;r,  the 
combined  vote  reaching  130,000  votes  in  the 
November  election  of  1884. 

ANTIMONY,  one  of  the  metallic  elements. 
It  is  found  in  nature  in  the  metallic  state,  but 
its  chief  commercial  source  is  the  mineral 
stibnite,  which  is  a  sulphide  of  antimony 
(Sb«S«).  Considerable  of  the  metal  is  pro- 
duced as  a  by-product  in  the  smelting  of  lead- 
silver  ores.  The  mineral  stibnite  occurs  in 
veins,  commonly  associated  with  other  metallic 
minerals.  Stibnite  was  known  in  very  early  times. 
It  has  been  used  by  the  women  of  the  East 
for  many  centuries  for  painting  the  eyebrows 
and  eyelashes  and  giving  lustre  to  the  eyes. 
Before  the  discoveiy  of  the  metal  itself,  stib- 
nite was  called  ^antimony,^  and  it  appears  that 
the  paint  used  by  Jezebel  (2  Kings  ix,  30)  was 
finely  ground  stibnite.  The  Arabs  called  this 
face-paint  alKoWl  (compare  Alcohol).  The 
first  distinct  mention  of  the  metal  itself  is  made 
by  Basil  Valentine,  who  gives  a  process  for 
extracting  it  from  stibnite,  though  he  does  not 


claim  to  have  discovered  it  Several  methods 
for  extracting  it  are  now  in  use,  chief  of  which 
is  the  following:  Two  parts  of  stibnite  are 
melted  with  one  part  of  thin  scrap  iron,  in 
plumbago  crucibles.  The  sulphur,  leaving  the 
antimony,  combines  with  the  iron,  so  that  sul- 
phide of  iron  and  metallic  antimony  result, 
the  iron  sulphide  floating:  as  a  slag.  The  crude 
antimony  so  obtained  is  next  melted  with  a 
small  amount  of  sulphate  of  soda  and  a  little 
of  the  slag  obtained  from  the  operation  next  to 
be  described.  By  this  means  the  metal  is  puri- 
fied somewhat.  It  is  then  cast  into  molds,  and 
when  cold  is  broken  up  into  small  pieces,  to 
prepare  it  for  the  third  operation,  which  is 
called  *melting  for  star  metal.*  This  last- 
named  process  consists  in  melting  60  parts  of 
the  broken  metal  with  two  parts  of  pearlash 
and  five  parts  of  slag  from  a  previous  operation 
of  the  same  kind.  The  resulting  metal  or 
regulus  is  poured  into  square  molds,  into  which 
some  slag  has  first  been  allowed  to  run>  and  is 
cooled  slowly  while  still  covered  with  slag. 
If  the  metal  is  of  good  quality,  the  resulting 
blocks  will  have  a  stellated  or  crystalline  sur- 
face. 

Antimony  is  a  brilliant,  bluish-white,  brittle, 
crystalline  metal,  with  a  specific  gravity  vary- 
ing from  6.72  to  6.86.  It  melts  at  about 
800*"  F.,  and  if  protected  from  the  air  boils  at 
a  white  heat.  At  ordinary  temperatures  it  is 
not  acted  upon  by  air  or  water,  but  it  oxidizes 
quickly  when  melted,  and  at  a  red  heat  bums 
at  a  brilliant  white  flame,  and  can  decompose 
water.  It  expands  upon  solidifying,  and  im- 
parts this  property  to  its  commoner  aJloys.  Its 
coefficient  of  expansion  is  about  .0000064  per 
degree  F.  The  tensile  strength  of  cast  anti- 
mony is  about  1,000  pounds  per  square  inch  of 
sectional  area.  I^  is  a  comparativelv  poor  con- 
ductor of  heat  and  electricity,  its  thermal  con- 
ductivity being  only  about  1/25  of  that  of 
silver;  its  electrical  resistance  is  0.488  of 
that  of  mercunr  at  32**  F.,  and  0.704  that  of 
mercury  at  212  F.  Its  chemical  symbol  is  Sb 
(from  the  Latin  word  stibium),  and  its  atomic 
weight  is  sensibly  120.  It  is  diamagnetic;  that 
is,  a  sphere  made  from  it  is  repelled  by  a 
magnet,  though  the  repulsion  is  hardly  com- 
parable in  magnitude  with  the  force  of  attrac- 
tion that  a  magnet  exerts  upon  iron.  It  also 
has  marked  thermo-electric  properties,  and  is 
used  in  the  laboratory  in  the  construction  of 
thermopiles.  Antimony  forms  valuable  alloys 
with  other  metals,  and  this  is  its  most  import- 
ant use  in  the  arts.  Type  metal  is  an  alloy  of 
lead,  antimony,  and  tin,  with  sometimes  a  little 
copper.  The  tin  adds  toughness,  while  the  an- 
timony gives  hardness  and  causes  the  alloy  to 
expand  at  the  instant  of  solidifying,  giving  a 
sharp  cast  of  the  letter.  In  the  manufacture 
of  munitions  of  war  antimony  plays  an  im- 
portant part.  It  is  employed  to  give  to  shrapnel 
bullets  the  hardness  through  which  they  retain 
their  spherical  shape  when  the  shell  explodes. 
Previous  to  the  European  War  the  annual  pro- 
duction of  metallic  antimony  in  the  United 
Stetes  was  between  2,000  and  3,000  tons- 
obtained  mainly  from  antimonial  lead.  With 
the  growth  of  the  munition  making  industry 
the  demand  for  the  metal  increased  rapidly: 
and  in  1915  the  total  production  reached 
18,600  tons.  About  5,000  tons  of  this  total  was 
produced  in  domestic  mines  in  Inyo,  Kern  and 
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San  Benitp  counties  of  California:  in  Hum- 
bolt  and  Elko  counties  of  Nevada;  and  at 
points  less  notable  in  Arkansas,  Idaho,  Mon- 
tana, Oregon,  Utah  and  Washington.  A  larger 
degree  of  interest,  however,  attached  to  the 
output  of  Alaska,  amounting  in  that  year  to 
1,390  tons  of  stibnite,  carrying  nearly  60^  per 
cent  of  metallic  antimony  from  this  entirely 
new  source.  A  large  factor  in  the  total  was 
8,500  tons  from  China.  South  America  and 
Mexico  supplied  nearly  all  the  rest.  The  an- 
timony prospects  of  Alaska  are  considered  most 
promising,  and  the  showing  for  1916  should  be 
much  larger,  when  the  smelter  returns  have 
been  compiled.  Besides  the  localities  men- 
tioned, antimony  is  found  in  France,  Australia, 
Japan,  China,  Italy,  Spain,  Portugal  and  South 
Africa.     See  Electron: hem ical  Industries. 

ANTIMONY-POISONING,  a  variety  of 
poisoning  formerly  more  common  than  at 
present.  The  mortality  is  about  40  per  cent. 
The  symptoms  of  acute  poisoning  resemble 
closely  those  of  arsenic-poisoning.  There  is 
sudden  acute  gastric  pam,  with  nausea  and 
vomiting,  pressure  in  the  breast  and  intense 
sense  of  anxietv.  This  is  followed  by  colidnr 
pains  and  diarrhoea.  The  pulse  becomes  small 
and  frequent,  later  retarded;  the  respirations 
diminish  in  number,  the  skin  is  cyanotic,  the 
temperature  sinks  and  coma  and  convulsions 
lead  to  death.  If  vomiting  develops  early,  be- 
fore time  has  elapsed  to  permit  of  the  absorp- 
tion of  a  large  amount  of  antimony  salt,  death 
is  less  likely  to  occur.  The  treatment  should 
include  washing  out  the  stomach,  inducing  of 
vomiting  and  the  use  of  tannic  acid  compounds. 

ANTINEBRASKA  PARTY.  See  Kan- 
sas-Nebraska Bill. 

ANTINOMIANISM,  the  name  applied  to 
the  doctrine  that  the  dispensation  of  grace  as 
set  forth  in  the  New  Testament  frees  the 
Christian  from  the  claims  and  obligations  of 
the  moral  law  as  presented  in  the  Old  Testa- 
ment. In  the  early  Church  there  were  anti- 
nomian  tendencies  due  to  an  over-emphasis  of 
faith  in  opposition  to  works.  This  is  especially 
so  in  some  of  the  Gnostic  systems,  where  faitn 
and  love  are  so  emphasized  and  moral  matters 
appear  indifferent,  and  the  contradictions  be- 
tween the  law  and  the  gospel  are  regarded  as 
irreconcilable.  Antinomianism  marked  many  of 
the  mediaeval  sects,  but  reached  its  fullest  de- 
velopment in  the  Reformation  period.  In 
Luther's  emphasis  on  the  doctrine  of  justifica- 
tion by  faitn  he  had  used  expressions  which 
might  be  understood  to  indicate  opposition  be- 
tween the  law  of  Moses  and  the  gospel,  as 
though  with  the  establishment  of  the  gospel  the 
law  of  Moses  was  no  longer  of  any  value.  But 
when  Luther  carefully  expressed  himself  on 
this  point,  as  he  did  in  his  instruction  to  the 
Saxon  preachers  in  1527,  he  gave  to  the  teach- 
ings of  the  Old  Testament  their  proper  place 
in  the  Christian  life.  This  was  disputed  by 
Agricola,  and  a  controversy  broke  out  between 
him  and  Luther,  in  which  he  treated  Luther's 
most  extreme  statements  in  regard  to  faith  as 
though  they  were  to  be  taken  literally.  His 
follower  Amsdorf  went  as  far  as  to  say  that 

food  works  were  detrimental  to  salvation.  In 
England  there  were  Antinomians  in  the  various 
sects  in  the  time  of  Cromwell.  They  were  high 
Calvinists  and  claimed  that,  as  the  elect  cannot 


fall  from  grace,  any  act  performed  by  them, 
however  sinful  it  may  seem  to  men,  is  not  in 
reality  sinful. 

ANTIOCH  (Latin,  Antiochia),  the  ancient 
capital  of  the  Greek  kings  of  Syria;  on  the 
Orontes,  about  21  miles  from  the  sea.  It  was 
founded  by  Seleucus  Nicator  in  300  b.c.,  and 
named  after  his  father  Antiochus.  The  first 
inhabitants  were  brought  from  Antigonia, 
founded  by  Antigonus  in  307.  It  was  famed 
for  the  splendor  of  its  public  buildings,  the 
Seleucid  monarchs  having  vied  with  each  other 
in  embelhshing  their  metropolis,  and  the 
Roman  emperors  having  also  done  much  to 
adorn  it  It  was  called  the  *Qucen  of  the 
East*  and  "The  Beautiful,*  and  was  advan- 
tageously situated  for  trade,  being  easily  ap- 
proached by  the  caravans  of  the  East,  and 
through  its  port  Seleucia  having  maritime  com- 
munication with  the  West.  The  city  is  fre- 
quently mentioned  in  the  New  Testament,  and 
it  was  here  that  the  disciples  of  our  Saviour 
were  first  called  Christians  (Acts  xi,  26).  In 
64  B.C.,  on  the  breaking  up  of  the  kingdom  of 
Syria,  it  was  captured  by  Pompey;  in  266  was 
captured  bv  the  Persians  under  Sapor;  and 
in  538  was  thrown  into  a  heap  of  ruins  by 
Persians  under  Chosroes.  It  was  restored  by 
the  Emperor  Justinian,  but  never  quite  re- 
covered from  this  last  blow.  In  the  nrst  half 
of  the  7th  century  it  was  taken  by  the  Saracens 
and  remained  in  their  possession  for  upward 
of  300  years,  when  it  was  recovered  by  the 
Greek  Emperor  Nicephorus  Phocas.  In  1098 
it  was  taken  by  the  Crusaders.  They  estab- 
lished the  principality  of  Antioch,  which  lasted 
till  1268,  when  it  was  taken  by  the  Mameluke 
Sultan  of  Egypt.  In  1516  it  passed  into  the 
hands  of  the  Turks.  The  modem  Antioch  or 
Antaldeh  is  a  poor  place.  It  has  some  manu- 
factures of  silk  stuffs,  leather  and  carpets,  and 
has  some  trade  in  these  articles  and  in  goat's 
wool,  beeswax,  etc.  The  population  is  not  far 
from  20,000. 

ANTIOCH,  Cal.,  town  of  Contra  Costa 
County,  on  the  south  bank  of  the  San  Joaquin 
River,  on  the  Southern  Pacific  and  the  Atchi- 
son, Topeka  and  Santa  Fc  railroads,  40  miles 
northeast  of  Oakland.  Its  industries  comprise 
paper  mills,  potteries,  shipyards  and  planing 
mills.  It  has  two  banks  with  total  resources  of 
$]U200,000  and  a  total  property  valuation  of 
$900,200.  The  principal  buildings  are  the  town 
hall,  the  grammar  school  and  Union  High 
School.  For  the  fiscal  year  ended  30  June  1917 
the  town's  receipts  amounted  to  $24,736.23  and 
expenditures  to  $24,191.37.  The  government  is 
vested  in  a  board  of  five  trustees.  Pop.  about 
2,500. 

ANTIOCH  COLLBGB,  an  American  co- 
educational institution  in  Yellow  Springs,  Ohio, 
founded  in  1852  with  Horace  Mann  as  its  first 
president.  It  has  an  endowment  of  over 
$100,000;  its  grounds  and  buildings  are  valued 
at  $250,000;  and  its  library  contains  12,000  vol- 
umes. In  1917  it  had  20  instructors  and  253 
students. 

ANTIOCHUS,  the  name  of  13  kinjps  of 
Syria:  1.  Antiochus  I,  or  Antiochus  Soter, 
son  of  Seleucus:  b.  about  324  B.C.;  d.  261  b.c. 
He  succeeded  his  father  in  280  B.C.  and  disputed 
Macedonia  with  Antigonus  Gonatas,  but  finally 
relinquished  it  to  him.    During  the  greater  part 
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of  his  Ttlfpi  he  was  engaged  in  a  protracted 
struggle  with  the  Gauls,  by  whom  he  was  killed 
in  battle.  2.  Antiochus  II,  or  Antiochus 
Thbos,  who  succeeded  his  father  Antiochus  I. 
Weakened  by  war  with  Egjrpt,  he  lost  Parthia 
and  Bactria  by  revolt.  He  was  murdered  in 
246  B.C.  by  Laodice,  his  wdfe,  whom  he  had  put 
away  to  marry  Berenice,  daughter  of  Ptolemy. 
3.  Antiochus  III,  The  Great,  grandson  of 
Antiochus  II,  who  succeeded  his  father  Seleu- 
cus  Callinicus  in  223  b.c  at  the  age  of  15.  He 
made  war  on  Parthia  and  Bactria,  but  was  com- 
pelled, after  a  long  war,  to  recognize  the  inde- 
pendence of  these  kingdoms.  He  next  invaded 
India,  where  he  remained  for  seven  years  (212- 
205  B.C.).  Invading  Asia  Minor  and  crossing 
to  Europe  he  took  possession  of  the  Thracian 
Chersonese.  Antiochus  gained  an  important 
ally  in  Hannibal,  who  had  fled  for  refuge 
to  his  court;  but  lost  the  opportunity  of 
an  invasion  of  Italy  while  the  Romans  were  en* 
gaged  in  war  with  the  Gauls,  of  which  the 
Carthaginian  urged  him  to  avail  himself.  In 
192,  at  the  request  of  the  ^tolians,  he  crossed 
to  Greece,  but  was  defeated  by  the  consul 
Acilius  Glabrio  and  returned  to  Asia.  He  was 
defeated  by  Scipio  near  Magnesia,  190  B.c 
Peace  was  granted  him  in  188  b.c.  on  the  ces- 
sion of  all  his  dominions  west  of  Mount 
Taurus,  with  a  heavy  indemnity.  He  also  en- 
gaged to  surrender  refugees  of  his  court,  but 
he  allowed  Hannibal  to  escape. '  He  was  killed 
while,  plundering  a  temple  in  Elymais.  4. 
Antiochus  IV,  Epiphanes,  son  of  Antiochus 
the  Great ;  d.  164  b.c  He  is  chiefly  remarkable 
for  his  attempt  to  extirpate  the  Jewish  religion. 
5.  Antiochus  V,  Eupator,  son  of  Antiochus 
IV,  who  reigned  from  164  b.c  to  162  b.c.  6. 
Antiochus  VI,  Theos,  ruled  for  three  years, 
145-142  B.C.  7.  Antiochus  VII,  Sidetes,  the 
son  of  Demetrius  I:  b.  about  164  b.c. ;  d.  129 
B.C.  He  defeated  the  Parthians  in  several  bat- 
tles. 8.  Antiochus  VIII,  Grypus,  son  of  De- 
metrius II.  He  ruled  125-113  b.c.  and  111-96 
ac.  and  was  slain  by  Heracleon  in  Jthc  last 
named  year.  9.  Antiochus  IX.  Cyzicenus, 
son  of  Antiochus  VII.  Defeated  in  battle 
against  Seleucus  V,  he  committed  suicide  in  95 
B.C.  10.  Antiochus  X,  Eusebes,  son  of  An- 
tiochus IX.  He  reigned  but  three  years  and 
was  obliged  to  flee  to  Parthia  in  92  b.c.  II. 
Antiochus  XI,  Epiphanes,  son  of  Antiochus 
Grypus.  He  reigned  95-93  b.c  and  was 
drowned  in  the  Orontes.  12.  Antiochus  XII. 
DiONYsius,  85  B.C.  He  was  killed  in  battle  with 
the  Nabatoreans.  13.  Antiochus  XIII,  Asiat- 
xcus,  the  son  of  Antiochus  X,  and  the  twen- 
tieth of  the  Seleucidian  dynasty.  Beginning 
his  reign  in  69  b.c.  he  was  deposed  by  Pompey 
in  65  b.c. 

ANTIODACTYLA,  the  suborder  of  un- 
gulate mammals  that  includes  the  ^split-hoof  ed^ 
animals  —  cattle,  deer,  antelopes,  sheep,  etc. — 
in  which  only  the  third  and  fourth  toes  bear 
the  weight  of  the  body.    See  Ungulata. 

ANTIOQUIA,  an'te-oTce-^,  a  department 
of  the  republic  of  Colombia,  South  America, 
embracing  24,401  square  miles  and  divided  into 
the  provinces  Centro,  Oriente,  Aures,  Fredonia, 
Suroeste,  Nordeste,  Norte,  Sopetran,  Occidentc 
and  Uraba.  The  inhabitants  are  successful 
both  in  mining  and  in  agriculture.  The  de- 
partmental capital  is  Medellin;  and  as  a  well- 


informed  writer  tells  us,  that  city  is  not  only 
the  tnost  important  trading  centre  in  Colombia, 
but  is  also  noteworthy  for  its  manufactures. 
*The  population,*  he  adds,  «is  not  quite  70,000, 
but  its  wealth  is  out  of  all  proportion  to  the 
number  of  inhabitants.*  There  are  few,  if 
any,  cities  of  its  size  in  the  whole  of  South 
America  that  rival  it  in  wealth.  Population  of 
the  department  (1896)  648,190;  (1911)  741.816; 
(1916)  776,000. 

ANTIPHLOGISTIC,  a  term  applied  to 
medicines  or  methods  of  treatment  that  are 
intended  to  counteract  inflammation,  such  as 
bloodletting,  purgatives^  diaphoretics,  etc 

ANTIPHONY  (^alternate  song»),  a  term 
denoting  in  the  services  of  the  Christian 
Church,  a  psalm,  chant  or  other  composition, 
sung  by  two  parties  in  alternation,  as  by  two 
choirs  or  parts  of  a  choir,  or  first  by  a  single 
voice  and  then  repeated  by  the  whole  choir. 
The  Roman  Church  applies  the  term  antiphony 
in  a  restricted  sense  to  a  series  of  Svrords  or 
verses  prefixed  to  and  following  a  psalm  or 
psalms,  to  express  in  brief  the  mystery  which 
the  Church  is  contemplating  in  that  part  of  her 
office.*  The  practice  of  alternate  singing 
formed  a  part  of  the  old  Jewish  worship.  Its 
introduction  into  the  Christian  Church  is  as- 
cribed to  Ignatius  in  the  1st  century  after 
Christ.  The  Western  Church  is  said  to  have 
received  it  more  particularly  from  Saint 
Ambrose. 

ANTIPODES,  an-tlp'd-dez  (from  the 
Greek  anti,  against,  and  pons,  a  foot),  the  name 
given  to  inhabitants  of  the  earth  diametrically 
opposite  to  each  other,  and  of  course  literally 
applied  to  those  who  turn  their  feet  toward 
each  other ;  or  to  any  part  of  the  earth's  sur- 
face situated  diametrically  opposite  any  given 
part.  The .  antipodes  live  in  similar  and,  ex- 
cept at  the  equator,  opposite  latitudes,  and  their 
longitudes  differ  by  180*.  Hence  the  difference 
in  their  time  is  about  12  hours,  and  their  sea- 
sons are  reversed.  The  spherical  form  of  the 
earth  naturally  leads  us  to  the  idea  of  the 
antipodes,  of  whose  existence  some  idea  was 
entertained  even  before  the  age  of  Cicero. 

ANTIPODES  ISLAND,  a  small  uninhab- 
ited island  in  the  south  Pacific  Ocean,  about 
460  miles  southeast-by-east  of  New  Zealand; 
so  called  from  being  nearly  antipodal  to  Green- 
wich, England.  Its  area  is  about  11  square 
miles. 

ANTIPOPE,  a  pontiff  elected  in  opposition 
to  one  canonicall^  chosen.  The  first  antipopes 
were:  Felix,  dunng  the  pontificate  of  Liberius 
(352-66)  and  recognized  during  the  absence 
of  Liberius;  Ursinus,  against  Damasus  (366- 
84) ;  Eulalius,  against  Boniface  I  (418-22) ; 
Laurentius,  against  Symmachus  (498-514) ; 
Dioscurus,  against  Boniface  II  (530-32) ; 
Vigil  ius,  agamst  Sylverius,  until  540,  then 
canonical;  Constantine,  against  Paul  (767); 
Anastasius,  against  Benedict  III  (855)  ;  John 
XVI,  Philogathus,  against  Gregory  V  (996- 
99);  Gregory,  against  Benedict  VlII  (1012- 
24;.  During  the  middle  ages  several  emperors 
of  Germany  set  up  Popes  against  those  whom 
the  Romans  had  elected  without  consulting 
them.  Otho  the  Great  displaced  successively 
two  bishops  of  Rome;  and  when  the  rival 
Pope,  Sylvester  III,  had  expelled  the  simonia- 
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ca!  and  profligate  Benedict  IX  (1033^5).  the 
latter  was  brought  back  by  the  German  King, 
and  soon  afterward  relinquished  his  dignity  in 
consideration  of  a  large  tribute.  Gratianus, 
who  had  persuaded  him  to  yield  was  now 
named  Pope  by  the  Romans  as  Gregory  VI. 
There  were,  consequently,  three  Popes,  but 
their  claims  were  all  set  aside  at  a  council  con- 
vened at  Sutri  by  the  Emperor,  Henry  1 11^  and 
a  new  Pope  elected  as  Clement  II  in  1046. 
Shortly  after,  Pope  Alexander  II  found  a  rival 
in  Honorius  II,  the  nominee  of  the  Emperor; 
but  his  claim  was  ratified  by  a  council  convened 
at  Mantua.  In  1080  the  same  unseemly 
spectacle  was  witnessed,  when  the  Emperor 
Henry  IV  elevated  to  the  papal  chair  Guibert  of 
Ravenna,  under  the  title  of  Gement  III,  in 
opposition  to  his  own  implacable  adversary, 
Gregory  VII.  After  the  death  of  Gregory 
(1085).  Clement  was  antipope  successively  to 
Victor  III  (1087-^)  and  Urban  II  (1088-99). 
Other  antipopes  at  this  period  were  Albert, 
Theodoric,  Maginulf,  all  in  one  year  (1100-01)  ; 
Maurice  Burdin,  against  Gelasius  II  (1118-19) 
and  Calixtus  II  (1124-30).  Innocent  II  (1130- 
43)  triumphed  over  the  antipope  Anacletus  II 
by  the  help  of  Saint  Bernard;  and  Alexander 

III,  durinj^  his  pontificate  (1159-81),  had  to 
contend  with  three  successive  antipopes,  the 
election  of.  only  one  of  whom,  however,  Victor 

IV,  in  1159,  has  any  appearance  of  canonical 
validity.  The  others  were  named  Pascal  III 
(1168)  and  Calixtus  III,  the  same  year.  After 
a  long  contest  Clement  V  was  elected  in  1305, 
and  four  years  later  transferred  his  seat  to 
Avignon,  where  his  successors  reigned  for 
nearly  70  years,  -losing  the  while,  by  their  sub- 
jection to  French  influences,  the  sympathies  of 
Germany  and  England.  Nicholas  V  (1328-30) 
was  antipope  ag^nst  John  XXII.  The  election 
of  Urban  VI  in  1378  occasioned  Hht  great 
schism  of  the  West,*  which  divided  the  Church 
for  50  years.  He  was  elected  by  the  Romans, 
who  demanded  an  Italian  Pope  after  the  death 
of  Gregory  XI.  The  French  cardinals,  then  a 
majority  in  the  curia,  on  the  plea  that  they  had 
elected  the  Pope  only  under  intimidation,  with- 
drew to  Provence,  and  elected  an  antipope  under 
the  name  of  Clement  VII,  who  was  recognized 
by  France,  Spain^  Savoy  and  Scotland;  while 
Italy,  Germany,  England  and  the  whole  north 
of  Europe  supported  Urban  VI.  For  38  years 
CThristian  Europe  was  scandalized  by  the  spec- 
tacle of  two  Popes,  one  at  Geneva,  another  at 
Rome,  in  turn  hurHng  the  most  awful  anathemas 
of  the  Church  at  each  other.  At  the  beginning 
of  the  15th  centunr  an  attempt  was  made  to 
prevail  on  both  the  rivals,  Gregory  XII  at 
Rome,  and  Benedict  XIII  at  Avignon,  to  re- 
nounce their  claims  with  a .  view  to  promote 
union,  but  both  evaded  this  as  long  as  possible. 
At  length,  however,  the  cardinals  attached  to 
either  court  agreed  to  summon  a  general  coun- 
cil, which  met  accordingly  at  Pisa  m  1409.  The 
council  deposed  both  Popes  and  constituted  the 
separate  bodies  of  cardinals  into  one  conclave 
which  ejected  Alexander  V  to  the  papal  chair. 
The  schism  was  finally  healed  when  the  council 
of  Constance  deposed  John  XXIII,  and 
Gregory  XII  and  Benedict  XIII  agreed  to 
abdicate  and  recognize  as  Pope  Martin  V, 
against  whom  Peter  de  Luna  and  Munoz  of 
Barcelona  were  antipopes.  The  council  of 
Basel    (1431-47),    in   its    struggle    with   Pope 


Eugenitts  IV  (1431-47)  for  5Uprema<7»  at- 
tempted to  arrogate  to  itself  the  papal  func- 
tions and  proceeded  to  elect  Amadeus  of  Savoy 
Pope  as  Felix  V.  The  attempt,  however, 
failed ;  the  Popes  Eugenius  IV  and  Nicholas  V 
(1447-55)  secured  their  authority,  the  am- 
bitious council  finally  dissolved  itself  and  Felix 
V  resigned  his  empty  dignity  and  was  raised 
to  the  rank  of  cardinal  by  the  magnanimous 
Pope  himself.  This  was  the  last  occasion  on 
which  the  faithful  were  distracted  by  the  sight 
of  a  rival  pontiff  within  Christendom. 

ANTIPYRETICS,  the  name  given  to  rem- 
edies employed  to  reduce  temperature  in  dis- 
eased conditions.  Direct  application  of  cold  in 
the  form  of  baths,  packs,  ice-cloths,  etc.,  are 
the  most  valuable  and  efficient  antipyretics.  In 
some  definite  affections,  notably  m  malaria, 
quinine,  by  destroying  the  parasite  that  causes 
the  disease,  reduces  the  temperature.  Of  late 
years  a  large  number  of  .<)mthetic  drugs  have 
been  introduced  to  be  used  for  the  purpose  of 
reducing  temperature  in  disease.  These  are 
more  technically  the  antipyretics.  The  field  of 
their  usefulness  in  this  particular  function, 
however,  is  constantly  narrowing,  since  it  is 
being  recognized  that  fever  is  only  a  symptom 
and  often  not  a  dangerous  one  at  that  Rational 
therapeutics  would  first  eliminate,  the  cause  of 
fever,  and  drugs  are  then  rarely  necessary. 
The  more  important  drug  antipyretics  are  an^ 
tii>yrin,  opium,  quinine  and  its  allies,  salicylic 
acid  and  its  compounds,  alcohol,  chloral,  sqmlls, 
phenacetin,  acetanilide  and  others  of  the  modem 
analgesics  (q.v.).  The  most  imix>rtant  oi  the 
functions  of  most  of  these  drugs  is  their  power 
to  relieve  pain.  Their  antipyretic  action  is 
often  extremely  complex  —  m  general  they 
diminish  oxidation,  increase  perspiration  or 
diminish  the  force  and  frequency  of  the  heart- 
muscle  contractions.  See  Analgesics  ;  Animal 
Heat;  Fever. 

ANTIPYRIN,  the  trade  name  of  an  arti- 
ficial alkaloidal  substance  known  to  the  chemist 
as  oxydimethyl-quiniain,  or,  more  accurately,  as 
oxy-phenyl-di-meth>|l-pyrazole.  It  is  a  crj'stal- 
Une  substance  melting  at  235*  F.  and  soluble 
in  waterj  alcohol,  ether,  and  chloroform.  An- 
tipyrin  is  a  derivative  of  coal-tar,  an  or- 
ganic nitrogenous  basic  compound  with  the 
composition  CuHsNaO.  It  forms  colorless 
scaly  crystals  devoid  of  odor  and  with  a  slightly 
bitter  taste.  It  is  soluble  in  water,  alcohol  and 
chloroform.  It  is  one  of  the  first  of  the  modem 
army  of  synthetic  drugs,  and  is  still  one  of 
the  most  valuable,  though  not  so  extensively 
lauded  as  formerly,  the  patent  on  its  exclusive 
production  by  one  manufacturer  having  expired 
in  1899.  Its  action  locally  is  somewhat  antisep- 
tic, and  solutions  applied  to  mucous  membranes 
render  them  slightly  anaesthetic  and  contract  the 
blood  vessels.  It  therefore  makes  a  good 
local  application  to  catarrhal  membranes.  Taken 
interaally  it  is  readily  absorbed,  reduces  the 
force  and  frequency  of  the  heart  action,  causes 
a  dilatation  of  the  blood-vessels  of  the  periph- 
ery of  the  body,  thus  bringing  about  sweating 
and  increased  heat  elimination  (see  Animal 
Heat).  Its  chief  antipyretic  action  is  due  to 
the  co-ordinating  mechaiiism  which  lowers  the 
heat  at  the  point  where  the  temperature  is  main- 
tained and  accumulated  (the  skin) ;  the  dilata- 
tion of  the  capillaries  brings  about  the  dissipa- 
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tion  of  this  accumulation,  which  vascular  dilata- 
tion is  caused  by  the  action  of  the  heat-regulat- 
ing mechanism  possibly  situated  at  the  base  of 
the  cerebrum.  Antipyrin  is  also  an  efficient  and 
valuable  analgesic,  particularly  serviceable  in 
headache,  neuralgias,  in  dysmenorrhoea,  in  rheu- 
matism and  in  affections  of  the  peripheral 
nerves  and  joints  generally.  By  its  pain-reliev- 
ing qualities  it  makes  a  valuable  adjunct  in 
hypnotic  mixtures.  It  is  also  a  good  antispas- 
modic. 

Antipyrin  is  mainly  eliminated  by  the  kid- 
neys. It  may  cause  sjrmptoms^  of  poisoning. 
These  are  collapse,  cold  extremities  and  some 
degree  of  cvanosis  and  heart  weakness.  It  is 
not  one  of  the  aniline  (q. v.),  analgesic  antipyret- 
ics and  hence  has  not  the  characteristic  blood- 
poisoning  properties  of  the  anilines  (acetanilide 
exalgen,  mathacetin  and  similar  bodies) .  It  may 
produce  a  number  of  untoward  symptoms,  not- 
ably skin  eruptions,  cramps  of  the  intestine  and 
of  the  bladder.  It  also  may  cause  disturbances 
of  sensation  in  the  extremities.  Doses  of  from 
10  to  15  grains  have  caused  serious  sjrmptoms  of 
poisoning,  particularly  in  children.  See  Anal- 
gesics ;  Antipyretics. 

ANTIQUARIES,  persons  devoted  to  the 
study  or  collection  of  antiauities.  In  most  of 
the  countries 'Of  Europe  and  America  there  are 
important  associations  of  antiquaries.  The  ob- 
ject of  these  societies  is  the  collection  and  pres- 
ervation of  ancient  manuscripts,  inscriptions, 
coins,  sculptures,  etc.;  the  examination  of  an- 
cient edifices  and  other  remains;  in  short,  the 
investigation  of  everything  likely  to  throw  light 
on  the  manners,  customs  and  history  of  the 
past.  The  chiei  antiquarian  society  of  Great 
Britain  is  the  Society  of  Antiquaries  of  London, 
founded  in  1572.  revived  in  1707  and  incorpo- 
rated in  1751.  The  president  for  the  time  being 
is  an  official  trustee  of  the  British  Museum.. 
It  has  published  ^Archaeologia^  (1770,  etc.), 
<Vetusta  Monumental  (1747),  and  *Proceed- 
ings^  from  1849.  The  Society  of  Antiquaries  of 
Scotland  was  founded  in  1780  and  incorporated 
in  1783.  The  Archaeological  Institute  of  Great 
Britain  and  Ireland,  established  in  1843,  is  a 
society  of  similar  character.  The  American 
Antiquarian  Society  was  organized  in  1812. 

ANTIQUARY,  The,  a  romance  by  Sir 
Walter  Scott  (1816).  It  is  weak  in  its  super- 
natural machinery,  but  strong  in  dialogue  and 
humor.  The  plot  centres  about  the  fortunes  and 
misfortunes  of  the  Wardour  and  Glenallan 
families,  and  the  chief  character  is  Mr.  J[onathan 
Oldbuck,  the  Antiquary,  whose  odd  sayings  and 
garrulous  knowledge  are   inimitably   reported. 

ANTIOUBS,  a  term  specifically  applied  to 
remains  of  ancient  art,  such  as  statues,  paint- 
ings, ^  vases,  cameos,  and  the  like,  and  more 
especially  to  works  of  Grecian  and  Roman  an- 
tiquity. 

ANTIQUITIES  OF  THE  JEWS.  The. 

a  famous  work  by  the  historian  Flavins  Jo- 
sephus,  concluded  in  the  13th  year  of  the  reign 
of  Domitian.  It  was  addressed  especially  to  the 
Greeks  and  the  Ckntiles. 

ANTIQUITY,  a  term  generally  denoting 
the  time  prior  to  tne  irruption  of  the  barbarians 
into  the  Roman  empire  in  the  middle  of  the  5th 
century,  or  previous  to  our  era.  In  a  narrower 
sense  it  is  applied  to  the  period  over  which  the 


ancient  history  of  the  two  principal  nations  of 
former  times,  the  Greeks  and  Romans,  extends. 
The  name  antiquities  is  commonly  given  to  the 
remains  of  ancient  art  and  industry,  such  as 
tools,  weapons,  sculptures,  inscriptions,  etc  It 
is  also  used  in  a  wider  sense  to  signify  any- 
thing appertaining  to  a  knowledge  of  the  poli- 
tics, manners,  religion,  literature  and  arts  of 
the  nations  of  antiquity,  or  of  the  modem  na- 
tions, until  the  existing  order  of  things  com- 
menced.    See  ARCHiBOLOGY. 

ANTIRENT  AGITATION,  in  New 
York  State.  Although  the  manorial  system  of 
large  landed  estates  with  leasehold  tenants  dis- 
appeared early  in  all  other  parts  of  the  north- 
ern States  of  the  Union,  it  flourished  vigorously 
along  the  Hudson  and  Mohawk  until  well  into 
the  19th  century.  This  was  due  probably  to  the 
hi^h  personal  qualities  and  tenacious  landlord- 
ship  of  the  Van  Rensselaer  and  Livingston 
families,  and  the  desire  they  inspired  in  others 
to  become  semi-feudal  country  gentlemen  of 
the  same  stamp.  The  greatest  of  mese  holdings 
was  the  Van  Rensselaer  patroonship,  called 
Rensselaerswick,  derived  from  a  Dutdi  grant 
confirmed  by  James  II;  originally  comprising 
the  entire  counties  of  Albany,  Rensselaer  and 
Columbia, —  20  miles  on  each  side  of  the  Hud- 
son,—  and  to  the  last  retaining  many  hun- 
dreds of  large  farms  in  them.  Almost  as  large 
was  the  ^Livingston  Manor,*  at  one  time  hold- 
ing 162,000  acres  in  Dutchess  and  Columbia 
counties.  The  extensive  Hard^nburgh  Patent, 
dating  from  1749,  occupied  large  sections  in 
Greene  and  Delaware  counties;  and  there  were 
many  other  considerable  estates.  The  tendency 
in  the  vicinity  of  these  great  manors  was  not 
to  sell  farms,  but  lease  them  with  feudal  inci- 
dents, in  imitation  of  their  great  neighbors ;  so 
that  in  8  or  10  of  the  east-central  counties 
a  large  part  of  the  land  was  in  tenant  farms, 
mingled  with  and  surrounded  by  properties  in 
fee.  There  were  some  very  annoying  provisions 
in  some  leases;  one  for  giving  the  landlord  a 
(quarter  of  the  proceeds  of  the  sales  of  produce 
in  case  of  alienation  of  the  fee,  making  the  land- 
lord a  partner  with  a  one-fourth  interest.  In 
practice  this  provision  was  either  not  enforced 
or  was  commuted  for  a  fraction  of  the  value, 
and  in  the  Hardenburgh  Patent,  where  was  the 
fiercest  resistance  and  the  most  bloodshed,  there 
was  no  such  provision  at  all ;  but  it  served  as  a 
common  grievance  whether  present  or  absent. 
Also  rents  were  often  in  kind,  fixed  or  shares, 
which  is  always  fertile  in  heartburnings;  many, 
however,  had  been  commuted  to  money.  But 
the  actual  grievances  were  slight,  and  the  ten- 
ants were  probably  better  off  in  income  than  the 
owners  in  fee.  In  Rensselaerswick  die  first 
seven  years  of  a  lease  were  usually  rent-free; 
on  the  Hardenburgh  Patent  five  years,  with  the 
next  five  at  half  rent ;  and  arrears  and  reserva- 
tions were  very  laxly  enforced,  often  not  at  all 
for  years, —  which  was  injudicious  charity  and 
proouced  the  crisis,  as  enforcement  of  back 
dues  meant  being  sold  out  and  evicted,  and 
agriculture  is  the  one  employment  that  will  not 
endure  that  from  private  owners.  The  insecu- 
rity of  the  old  feudal  tenures  had  been  removed 
by  the  legislation  of  1779  and  1789,  which 
abolished  them ;  and  the  new  leases,  though  hav- 
ing the  same  rentals  and  services,  were  in  fee, 
so  that  raising  of  rent  and  confiscation  of  im* 
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provetnents  were  impossible.  Further  legisla- 
tive regulation  was  attempted  in  1812  to  settle 
the  respective  rights  of  patroons  and  tenants: 
but  the  friction  continued,  and  naturally  involved 
all  other  land  dealings, —  contracts,  mortgages, 
etc.,  having  as  ill  an  odor  as  leases.  In  1S36 
a  mob  in  Chautauqua  County  destroyed  a  land 
office  with  its  records,  on  a  rumor  that  the 
mortgages  were  to  be  foreclosed ;  and  the  same 
thing  was  only  prevented  at  Batavia  by  an 
armed  gathering  of  the  townsmen.  The  mat- 
ter was  brought  to  a  head  by  the  death  of  Gen. 
Stephen  Van  Rensselaer  the  eighth  patroon  of 
Rensselaerswick.  This  fine  old  gentleman,  who 
commanded  at  Queenstown  Heights  and  founded 
Rensselaer  Polytechnic  Institute,  died  early  in 
1839,  leaving  over  $200,000  of  uncollected  rents 
and  any  number  of  unenforced  quarter-sales, 
and  two  heirs  to  whom  he  left  his  estates  on 
the  respective  sides  of  the  Hudson.  These 
heirs  undertook  to  Collect  the  arrears  and  en- 
force the  rights  left  in  abeyance;  and  the 
tenants  formed  associations  to  resist.  The 
first  to  do  so  were  those  in  the  Helderberg 
Mountains,  west  of  Albany  (whence  the  dis- 
turbance is  sometimes  called  the  Helderberg 
War)  ;  but  those  east  of  the  Hudson  in  Rensse- 
laer County  outdid  them  by  forming  a  mob  in 
disguise  and  murdering  a  man.  The  counties 
were  in  open  rebellion,  and  in  December  Gov. 
William  H.  Seward  issued  a  proclamation 
against  the  rioters.  The  sheriff  of  Albany 
County  with  a  posse  several  hundred  strong  was 
•stopped  by  1,500  armed  men;  a  company  of 
militia  was  called  out,  but  was  forced  back  by  a 
gathering  of  nearly  1,000,  and  at  last  a  body  of 
about  1,000  militia  had  to  be  sent  to  Albany. 
The  executions  were  finally  levied,  and  on  the 
12th  the  soldiers  were  sent  home.  On  the  gov- 
ernor's recommendation  the  legislature  ap- 
pointed a  commission  to  report  on  a  plan  of  ad- 
justment; but  as  the  only  parties  who  wished 
the  legal  status  quo  changed  were  the  tenants, 
the  landlords  considered  the  concessions  to  be 
all  on  their  side  and  refused  to  listen  to  its 
recommendations.  A  stubborn  resistance  prac- 
tically nullified  the  collection  of  rents  year  after 
year.  At  length  in  1844  the  rebellion  broke  out 
with  tenfold  violence,  in  a  general  organization 
through  Rensselaer,  Schenectady,  Columbia,  Ot- 
sego, Delaware,  Ulster,  Greene,  Dutchess  and 
other  counties,  against  the  payment  of  any  rent 
whatever,  and  to  compel  the  lords  of  the  manor 
to  sell  their  lands  to  the  persons  occupying  them 
as  tenants.  The  justifications  legal  and  equi- 
table may  be  surmised:  that  the  landlords  had 
no  title,  that  the  rent  had  been  waived,  that 
the  payment  of  rent  was  against  republican  in- 
stitutions, etc.  A  regular  agrarian  war  was  in- 
stituted: the  tenants,  plus  all  the  rabble  who 
liked  to  commit  outrage  on  any  side,  disguised 
themselves  as  Indians  and  began  a  reign  of  ter- 
ror, flogging,  tarring  and  feathering,  boycotting 
ana  generally  ill-using  all  who  took  leases, 
or  in  any  way  dealt  with  landlords.  One 
laborer  who  had  bought  lumber  from  a  leased 
farm  and  was  taking  it  to  market  was  shot 
dead  by  a  mob  in  a  struggle  to  take  it  from 
him.  At  length,  on  7  Aug.  1845,  a  deputy  sheriff 
of  Delaware  County  was  fatally  shot  by  such  a 
mob  while  serving  a  process;  the  extortion 
which  called  for  this  bloodshed  was  two  years' 
back  rent  at  $32  a  year.  These  performances 
went  on  for  months ;  Gov.  Silas  Wright,  who  in 


his  message  of  1845  had  favored  commutation 
of  rents  and  ownership  in  fee  though  calling  for 
sharp  laws  to  punish  outrages,  now  summoned 
a  military  force  and  sternly  put  down  the  re- 
bellion. More  than  50  convictions  were  ob- 
tained, two  of  murder  with  sentence  of  death, 
which  the  governor  commuted  to  imprisonment 
for  life;  but  in  his  next  year's  message  (1846) 
he  recommended  the  abolition  of  distress  for 
rent  and  the  limitation  of  leases  to  5  or  10 
years.  The  constitutional  convention  of  1846 
abolished  feudal  tenures  and  limited  leases  to 
12  years.  This  was  not  at  all  what  the  Anti- 
renters  wanted,  however,  but  abolition  of  rent 
altogether  and  proclamation  of  the  lease- 
holders as  ownersL  ^  Their  cause  had  been  an 
issue  in  State  politics  for  years,  fomented  by 
agitators  and  newspapers;  and  the  Whigs,  see- 
ing that  they  controlled  the  legislative  delega- 
tions of  11  counties,  nominated  for  governor 
in  1846  their  chief  legislative  champion,  John 
Young,  against  Silas  Wright,  elected  him  by 
their  aid,  and  he  promptly  pardoned  all  those 
who  had  been  sentenced,  pronouncing  their  of- 
fenses apolitical*  He  also  recommended  State 
suits  against  landlords  to  try  titles.  The  Anti- 
renters  had  ^adopted'  a  part  of  the  State  ticket 
and  not  the  rest,  to  show  their  strength,  and 
polled  about  5,000  votes;  the  next  election  (of 
1848)  they  did  the  same:  and  the  legislature, 
alive  to  the  value  of  this  body  of  votes^  directed 
the  attorney-general  to  bring  a  test  suit  against 
Harmon  Livingston.  The  decision  in  Novem- 
ber 1850  was  for  Livingston;  but  the  nearly 
12-years  struggle  and  ruin  of  property  val- 
ues had  weaned  the  landlords,  and  the  decent 
tenants  were  perhaps  ashamed  of  their  breach 
of  contract.  The  former  offered  to  sell  the 
farms,  and  the  latter  were  willing  to  buy;  and 
the  great  patroonship  and  patents  were  rapidly 
broken  up.  Meantime  there  was  a  mass  of 
private  litigation,  and  several  cases  went  up  to 
the  Court  of  Appeals;  which  in  October  1852 
declared  that  without  reference  to  the  Consti- 
tution of  1846,  agreements  in  restraint  of  alien- 
ation of  titles  in  fee,  and  therefore  reservations 
of  quarter-sales,  were  void.  As  this  left  the 
landlords  no  right  which  could  oppress  the  ten- 
ants, and  the  latter  nothing  to  oppose  except  a 
payment  of  honest  debts,  the  Antirent  agita- 
tion passed  out  of  sight  as  a  dignified  political 
entity.  But  the  spirit  was  not  quite  dead.  As 
late  as  July  1866  an  antirent  riot  broke  out 
in  Knox,  Albany  County,  which  had  to  be  sup- 
pressed by  the  militia.  The  next  month  a  land- 
owner's agent  in  Berne  was  fired  at  and  his 
horses  were  shot.  These,  however,  were  be- 
lated estrays:  for  a  generation  land  contracts 
have  been  on  a  footing  with  all  others.  Con- 
sult Alexander,  ^Political  History  of  the  State 
of  New  York>  (Vol.  II,  New  York  1906)  ;  Jay 
(jould,  ^History  of  Delaware  County^  (1856)  ; 
Roberts,  <History  of  New  York>  (1887); 
Cheyney,  ^Anti-Rent  Agitation >  (Philadelphia 
1887);  Wright,  <Life  of  (Governor  Silas 
Wright >  (Auburn  1847)  ;  Murray,  « Anti-Rent 
Episode  in  New  York**  in  ^Report  of  the  Ameri- 
can Historical  Association^  for  1896. 

ANTIRRHINUM,  the  designation  of  a 
genus  of  annual  or  perennial  plants  of  the 
natural  order  Scrophulariacea,  commonly 
known  as  snapdragon,  on  account  of  the 
peculiarity   of   the   corolla,   the   lower   lip  of 
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which,  if  parted  from  the  i^per,  shuts  with 
a  snap.  The  plants  are  propagated  by  seeds 
sown  in  gentle  heat  in  spring.  Thev  all  pro- 
duce showy  flowers  and  are  much  cultivated  in 
gardens.  Many  varieties  of  some  of  them, 
such  as  the  great  or  common  snapdragon  M. 
majus) ,  have  been  produced  by  gardeners.  The 
plant  is  not  native  in  America,  such  specimens 
as  are  seen  growing  wild  having  escaped  from 
gardens. 

ANTI-SALOON  LEAGUE.  See  Prohi- 
bition. 

ANTISANA,  an't^-sa'na,  a  volcano  in 
the  Andes  of  Ecuador,  35  miles  southeast-by- 
east  of  Quito.  Whymper,  who  ascended  it  in 
1880,  makes  its  height  19,260  feet.  Tambo  dc 
Antisana,  one  of  the  highest  settlements  in  the 
worldj  is  on  a  slope  ^f  this  mountain  at  an 
elevation  of  13,000  feet. 

ANTISCIAN  (Greek  anti,  over  against; 
skxa,  a  shadow),  a  name  applied  to  those  who 
live  under  the  same  meridian,  at  the  same  dis- 
tance north  and  south  of  the  equator,  and  whose 
shadows  at  noon  consequently  are  thrown  in 
contrary  directions. 

ANTISCORBUTICS.    See  Scurvy. 

ANTI-SEMITISM.  See  Jews  — Anti- 
Semitism. 

ANTISEPTIC,  any  substance  which  re- 
tards or  prevents  the  growth  and  development 
of  lower  forms  of  organisms  injurious  to  higher 
forms  of  life.  The  discovery  that  the  breaking 
down  or  decay  of  organic  bodies  was  caused  by 
minute  plants,  fungi,  bacteria,  etc.,  led  to  the 
idea  of  preventing  the  action  of  these  bodies 
by  the  employment  of  some  antagonistic  sub- 
stances. In  medicine  it  had  been  found  that 
many  of  these  bacteria  produced  a  condition 
known  as  sepsis,  or  poisoning,  and  when  Sir 
Joseph  Lister  first  used  the  carbolic  spray  to 
prevent  the  development  of  these  bacteria  the 
word  antiseptic  came  to  be  applied  to  any  sub- 
stance that  inhibits  the  growth  or  destroys  bac- 
terial agents  of  putrefaction.  A  germicide  is 
any  agent  that  kills  these  low  forms  of  plant 
life;  funaicides  are  used  on  the  large  fungi; 
bactericides  on  the  bacteria.  The  word  ais- 
infectant  properly  applies  to  a  substance  used 
for  the  destruction  of  a  definite  infecting  agent, 
such  as  exists  in  phthisical  sputum,  or  in  ty- 
phoid urine  or  stools,  but  it  too  often  is  em- 
ployed for  some  remedy  that  merely  destroys  a 
disagreeable  odor  —  a  deodorant.  Thus  most 
so-called  disinfectants,  manufactured  to  place 
in  closets  or  urinals,  are  really  nothing  but 
strong-smelling  deodorants.  As  disinfectants 
they  are  wholly  useless.  Germicides,  bacteri- 
cides and  septicides  may  be  divided  into  two 
groups,  physical  and  chemical  In  the  former 
group  is  heat,  the  most  important  of  all  germi- 
cides. Burning  is  the  best  means  for  the  disin- 
fection of  the  non-valuable  "Surroundings  of 
patients  who  have  had  any  severe  contagious 
disease  such  as  diphtheria,  typhoid  fever,  plague, 
scarlet  fever,  etc.  It  is  the  best  agent  for  the 
destruction  of  all  tuberculous  sputum.  Boiling 
is  another  efficient  means  of  disinfecting  or 
sterilizing.  The  boiling  of  water  or  milk  sus- 
pected to  contain  the  bacteria  of  tjrphoid  or 
diphtheria  is  effective.  Boiling  all  bed  linen 
which  has  been  in  contact  with  contagious  dis* 
eases  is  advisable. 


The  boiling  of  preserves  and  the  airtight 
sealing  of  the  jars  immediately  afterward  to 
prevent  the  entrance  of  the  germs  of  molds  and 
similar  growths  is  practised  by  all  housewives. 
When  after  this  the  preserved  fruit  *  ferments,* 
it  has  either  not  been  boiled  long  enough,  the 
jars  were  not  thoroughly  cleansed  by  ooiling 
water,  the  rubbers  and  tops  not  sterilized  pr  a 
hole  has  been  left  whereby  the  spores  of  molds 
have  entered.  Cold  is  a  preservative  only :  it 
prevents  the  multiplication  of  these  low  forms 
of  plant  life,  but  'does  not  destroy  them.  The 
conditions  which  favor  putrefaction  are:  a 
moist  atmosphere,  warmth  and  the  presence  of 
micro-orgamsms. 

Chemical  antiseptics  have  been  in  use  ever 
since  the  work  of  Tjmdall,  Pasteur,  Koch  and 
Lister  showed  the  activity  of  lower  plant  forms 
in  putrefaction  and  sepsis.  In  the  arts  many 
antiseptics  are  used  to  preserve  foods.  The 
smoking  of  hams  and  odier  meats  is  the  old 
empirical  method,  antedating  modern  means 
probably  by  hundreds  of  years,  the  smoke  con- 
taining creosote  and  bodies  related  to  carbolic 
acid.  Vinegar  and  spices  have  been  long  in  use 
to  preserve  pickles.  Sulphurous  acia,  alum, 
salicylic  acid,  formalin,  nitre,  common  salt, 
sugar,  etc.,  are  all  extensively  used  as  food  pre- 
servatives, but  the  four  first  named  are  consid- 
ered imurious  to  health  and  are  forbidden  in 
many  States.  Other  uses  of  antiseptics  in  the 
arts  are:  the  preservation  of  wood  from  decay 
by  impregnation  with  creosote  and  related 
fungicides,  the  preservation  of  pastes  and 
mucilage  with  carbolic  or  salicylic  acid,  the 
preservation  of  sizes  used  in  paper  making  by 
sulphurous  acid  and  the  use  of  sodium  bisul- 
phate  or  chloride  of  lime  in  sterilizing  drinking 
water.  Sodium  hypochlorite  is  used  to  sterilize 
swimming  pools,  and  chlorine  peroxide  for  pol- 
luted waters.  Benzoate  of  soda  is  used  to  pre- 
serve prepared  foods  and  permitted  by  the 
authorities  in  limited  quantities.  Cinnamic  acid 
is  used  to  impregnate  the  wrappers  in  which 
butter  is  packed.  In  modem  surgery  it  is  not 
the  destruction  of  bacteria,  but  rather  'their 
prevention,  that  is  desired,  and  asepsis,  or  the 
prevention  of  infection,  is  the  modern  method, 
not  antisepsis.  By  thorough  sterilization  of 
everything  that  comes  in  contact  with  a  patient's 
body  the  modem  surgeon  prevents  infection  by 
keeping  bacteria  out.  His  instmments  are 
sterilized  by  boiling  in  water,  by  steam  or  a  high 
degree  of  dry  heat,  by  washing  in  chemical 
antiseptics  or  by  exposing  them  to  formaldehyde 
vapor.  Should  the  nature  of  a  wound  be  such 
that  it  is  already  infected,  then  antiseptics  are 
of  service.  The  most  valuable  surgical  antisep- 
tics are  the  phenols  and  their  derivatives  (car- 
bolic acid,  salicylates,  etc.),  salts  of  mercury, 
silver  lead,  aluminum,  copper,  and  zinc,  prepara- 
tions of  chlorine,  iodine,  bromine,  permangan- 
ate of  potash,  benzoic  acid,  organic  aldehydes, 
formaldehyde,  benzaldehyde,  alcohol,  thymol, 
menthol,  eucalyptol  and  hydrogen  peroxide. 
Such  trade  names  as  Dioxogen,  Hydrozpne, 
Glycozone,  Pyrozone,  and  Peroxols,^  are  given 
to  mixtures  of  hydrogen  peroxide  with  various 
other  disinfectants.  See  Bacteria;  Fukgi; 
Infection;  Koch;  Pastexjr;  Spontaneous 
Generation. 

ANTI-SLAVERY  SOCIETY,  The 
American*    was    organized    in    Philadelphia, 
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December  1833,  by  delegates  from  similar  local 
and  State  societies.  The  first  of  these  societies 
was  formed  in  Boston  in  January  1832  by  Wil- 
liam Lloyd  Garrison  and  others.  The  Americafi 
society  took  a  radical  stand  for  the  abolition  of 
slavery.  The  difiEerence  of  opinion  among  the 
members  caused  a  split  in  the  society  in  1840, 
and  eventually  both  factions  joined  the  Liberal 
Par^.  A  small  coterie  of  the  original  society 
continued  to  exist  however  until  the  adoption 
of  the  15th  Amendment  in  1870.  See  LuBitAL 
Pabty;  Slavery. 

ANTISPASMODIC,  a  medicine  proper 
for  the  cure  of  spasms  and  convulsions.  In 
generaF  any  drug  that  has  a  sedative  effect  upon 
the  nervous  system,  either  by  depressing  the 
brain  or  spinal  cord  or  by  stimulating  inhibitory 
centres,  and  as  regulatmg  the  production  of 
nerve  force.  In  the  former  class  are  the 
bromides  and  chloral.  The  stimulating  anti- 
spasmodics are  asafetida,  belladonna,  camphor, 
musk,  and  valerian.  Opium,  balsam  of  Peru 
and  the  essential  oils  of  many  vegetables  are 
also  among  the^  most  useful  of  this  class  of 
medicines.  Antispasmodics  are  employed  in 
cases  of  nervous  excitation,  particularly  of  a 
hysterical  nature,  in  asthma,  alcoholism  and 
in  convulsions  from  epilepsy  or  other  causes. 

ANTISTHENES  OF  ATHENS,  a  Greek 
philosopher  who  founded  the  sect  of  Cynic 
philosophers:  b.  Athens  444  B.C.  He  was  a 
disciple  of  Socrates,  and  is  said  to  have  aided 
in  bringing  some  of  his  persecutors  to  justice. 
He  taught  at  the  Cynosarges,  a  gymnasium  ap- 
propriated to  Athenians  who  had  ^  foreign 
mothers.  His  philosophy  was  a  one-sided  ae- 
yelopment  of  the  Socratic  method.  Accord- 
ing to  his  teaching  virtue  should  render  man 
independent  of  the  ordinary  events  of  life.  He 
himself  lived  in  a  very  austere,  self-denying 
fashion. 

ANTISTROPHE  (Gr.  anti+strdphi, 
from  strephO,  I  turn),  the  name  of  one  of  the 
divisions  of  a  Greek  dioral  ode,  corresponding 
to  the  strdphi  and  following  it  The  siaging  of 
the  strophes  on  the  stage  was  accompanied 
with  a  motion  or  turn  from  right  to  left 

ANTITORPBDO  BOATS.  The  ideal 
antitorpedo  boat  is  the  destroyer.  It  is  big 
enough  to  stay  at  sea  in  all  weathers.  In  the 
United  States  navy  it  carries  an  armament  of 
several  four-inch  guns  and  with  its  sf^ed  of 
from  30  to  35  knots  an  hour  it  can  swiftly  dash 
down  upon  torpedo-boats  —  or  submarines— 
and  effectively  dispose  of  them.  An  essen- 
tial part  of  antitorpedo  boat  defense  is  de- 
cent realisation.  The  conditions  of  attack  are 
such  that  each  defense  unit  must  act  on  its  own 
initiative,  and  for  torpedo  craft  the  best  unit 
is  the  single  gun.  For  administrative  purposes 
the  unit  may  be  a  group  of  two  or  three  guns, 
and  the  gun  group  commander  would  have  the 
same  duties  and  responsibilities  as  a  battery 
commander  of  medium  guns;  but  for  tactical 
purposes  the  gun  is  the  best  unit,  and  the  gun 
captain  or  gun  group  commander,  if  single  gun 
groups  are  employed,  must  act  on  his  own 
initiative.  The  passing  of  orders,  once  an  ac* 
tion  has  commenced,  would  be  almost  impos- 
sible except  to  each  gun  separately.  Constant 
readiness  for  action  at  night  and  in  thick 
weather  is  necessary.  G>nsequently  the  de- 
tachments must  be  divided  into  watdies,  enough 


•men  must  be  kbpt  closely  to'  the  guns  ready  to 
man  them  at  a  moment's  notice,  and  a  look-out 
sentry  must  be  posted  at  each  gun,  which  must 
be  kept'  loaded,  with  an  ample  supply  of  ammu* 
nition  ready  to  hand  on  the  gun  floor.  The 
duties  of  the  sentry  are  to  keep  a  sharp  look* 
out  seaward,  and  to  open  fire,  without  waiting 
for  orders,  on  any  torpedo  craft  moving  at 
night;  only  if  the  gun  group  commander  were 
actually  present  on  the  gun  floor  would  he  take 
his  orders  before  firing.  In  case  of  the  alarm 
being  given  by  means  of  the  alarm  gong  be- 
fore a  target  has  been  sighted,  the  sentry  would 
pass  on  the  alarm  to  tiie  detachment.  As  night 
attacks  are  the  principal  danger,  die  effective- 
ness of  the  antitorpedo  boat  armament  de- 
pends on  the  relative  position  of  the  electric 
lights  and  guns;  and, .if  fighting  lights  are 
used,  on  their  speedy  manipulation  in  accord- 
ance with  the  wishes  of  those  in  command  of 
the  guns.  These  conditions  absolutely  dictate 
elaborate  and  expensive  preparations  in  ad- 
vance; and  are  quite  incompatible  with  change 
of  position.  See  Submarines  ;  Tokpedo  Boats  ; 
Torpedoes. 

ANTITOXINS,  the  name  given  to  peculiar 
bodies  developed  in  the  human  body  or  in  the 
body  of  an  animal,  supi)osed  to  be  antagonistic 
to  the  poisons,  or  toxins,  of  disease.  These 
antitoxins  are  specific  for  definite  diseases  and 
constitute  one  of  the  protective  agents  in  the 
body's  battle  with  disease.  For  the  full  con- 
sideration of  these  and  other  similar  bodies 
see  Immunity;  Toxins  and  Antitoxins. 

ANTITRADE,  a  name  given  to  any  of  the 
upper  tropical  winds  which  move  northward  or 
southward  in  the  same  manner  as  the  trade- 
winds^  which  blow  beneath  them  in  the  opposite 
direction.  These  great  aerial  currents,  descend- 
ing to  the  surface  after  having  passed  the  limits 
of  the  trade-winds,  form  the  southwest  or  west- 
southwest  winds  of  the  north  temperate  and 
the  northwest  or  west-northwest  winds  of  the 
south  temperate  zones, 

ANTITRINITAJRIAN,  a  name  appUed  to 
one  who  does  not  receive  the  doctrine  of  the 
divine  Trinity  as  it  is  represented  by  the  Nicene 
and  Athanasian  creeds,  and  either  puts  the  Son 
and  the  Holy  Spirit  in  the  Godhead  below  the 
Father,  or  considers  Christ  as  merely  a  man, 
and  the  Holy  Spirit  an  arbitrary  personification 
of  the  divine  mmd.  Antitrinitarians  of  the  lat- 
ter class  are  Unitarians  (<;i.v.),  while  those  of 
the  former  class  are  relatively  Trinitarians. 

ANTITRUST  LAWS,  in  the  United 
States.  The  first  of  these  on  the  statute  books 
was  an  ordinance  of  Alabama  in  1883  against 
the  pooling  of  freights  by  railroads.  The  first 
general  law  against  business  combinations  was 
enacted  by  Kansas  in  1889.  But  the  general 
movement  against  trusts  which  took  shape  in 
legislation  was  in  1889,  when  five  States  and 
Territories  passed  laws  to  render  combinations 
in  restraint  of  trade  illegal  and  punishable,  and 
two  more  (Washington  and  North  Dakota) 
incorporated  similar,  provisions  into  the  con- 
stitutions with  which  they  were  admitted  to  the 
Union.  In  the  first  half  of  1890  three  more 
States  joined  the  movement  with  legislation; 
and  on  2  July  the  Federal  Congress  enacted 
the  ^Sherman  Law*  against  trusts.  Nearly 
all  the  States  have  since  placed  like  statutes  on 
their  books.    The  provisions  are  substantially 
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alike  in  all,  making  the  persons 'engaged  in  such 
combinations  liable  to  line  and  imprisonment, 
and  the  corporations  or  Arms  punishable  by  loss 
of  charter  or  of  right  to  carry  on  business 
within  the  State  where  the  offense  is  com- 
mitted. The  decisions  of  the  Qrcuit  Courts  at 
first  were  so  narrowed  as  practically  to  nullify 
the  provisions  of  the  laws;  it  being  held  that 
the  combinations,  as  at  common  law,  must  be 
proved  inequitable  and  injurious  to  the  public, 
and  calculated  not  merely  to  abate  competition, 
but  absolutely  to  monopolize  the  business  for 
the  purpose  of  extortion.  But  these  decisions 
were  reversed  by  the  United  States  Supreme 
Court,  which  held  that  the  laws  made  no  dis- 
tinction between  partial  and  complete  monopoly, 
or  equitable  and  inequitable.  It  had  been 
claimed  also  that  the  laws  were  unconstitu- 
tional, as  violating  the  5th  and  14th  Amend- 
ments, that  no  person  shall  be  deprived  of 
liberty  without  due  process  of  law,  and  that 
the  liberty  of  making  contracts  is  an  essential 
portion  of  this;  but  the  Supreme  Court  inter- 
prets them  to  mean  legal  contracts,  and  that 
under  its  power  to  regulate  commerce  Congress 
can  decide  what  contracts  are  legal;  while  the 
State  courts  hold  such  regulation  is  competent 
to  the  States  under  their  police  power. 
The  Sherman  Act  is  as  follows: 

1.  Every  contract,  combination  in  the  form 
of  trust  or  otherwise,  or  conspiracy,  in  re- 
straint of  trade  or  commerce  among  the  several 
States,  or  with  foreign  nations  is  hereby  de- 
clared to  be  illegal.  Every  person  who  shall 
make  any  such  contract  or  engage  in  any  such 
combination  or  conspiracy  shall  be  deemed 
guilty  of  a  misdemeanor,  and,  on  conviction 
thereof^^all  be  punished  by  a  fine  not  exceed- 
ing $5,000,  or  by  imprisonment  not  exceeding 
one  year,  or  by  both  said  punishments,  in  the 
discretion  of  the  court. 

2.  Every  person  who  shall  monopolize,  or 
attempt  to  monopolize,  or  combine  or  conspire 
with  any  other  person  or  persons  to  monopolize 
any  part  of  the  trade  or  commerce  among  the 
several  States,  or  with  foreign  nations,  shall  be 
deemed  guilty  of  a  misdemeanor,  and  on  con- 
viction thereof  shall  be  punished  by  fine  not 
exceeding  $5,000,  or  by  imprisonment  not  ex- 
ceeding one  jrear,  or  by  both  said  punishments, 
in_the  discretion  of  the  court. 

3.  Every  contract,  combination  in  the  form 
of  trust  or  otherwise,  or  conspiracy  in  restraint 
of  trade  or  commerce  in  any  Territory  of  the 
United  States  or  of  the  District  of  Columbia, 
or  in  restraint  of  trade  or  commerce  between 
any  such  Territory  and  another,  or  between 
any  such  Territory  or  Territories  and  any  State 
or  States  or  the  District  of  Columbia,  or  with 
foreign  nations,  or  between  the  District  of 
Columbia  and  any  State  or  States  or  foreign 
nations,  is  hereby  declared  illegal.  Every  per- 
son who  shall  make  any  such  contract  or  en- 
gage in  any  such  combination  or  conspiracy 
shall  be  deemed  guilty  of  a  misdemeanor,  and, 
on  conviction  thereof,  shall  be  punished  by  fine 
not  exceeding  $5,000,  or  by  imprisonment  not 
exceeding  one  year,  or  by  both  said  punish- 
ments, in  the  discretion  of  the  court. 

4.  The  several  circuit  courts  of  the  United 
States  are  hereby  invested  with  jurisdiction  to 
prevent  and  restrain  violations  of  this  act,  and 
It  shall  be  the  duty  of  the  several  district  attor- 
neys of  the  United  States  in  their  respective 


districts,  under  the  direction  of  the  attorney- 
general,  to  institute  proceedings  in  equity  to 
prevent  and  restrain  such  violations.  Such 
proceedings  may  be  by  way  of  petition  setting 
forth  the  case  and  praying  that  such  violation 
.shall  be  enjoined  or  otherwise  prohibited. 
When  the  parties  complained  of  shall  have  been 
duly  notified  of  such  petition  the  court  shall 

Sroceed,  as  soon  as  may  be,  to  the  hearing  and 
etermination  of  the  case;  and  pending  such 
petition,  and  before  final  decree,  the  court  may 
at  any  time  make  such  temporary  restraining 
order  or  prohibition  as  shall  be  deemed  just  in 
the  premises. 

5.  Whenever  it  shall  appear  to  the  court  be- 
fore which  any  proceedings  under  section  four 
of  this  act  may  be  pending,  that  the  ends  of 
lustice  require  that  other  parties  should  be 
brought  before  the  court,  the  court  may  cause 
them  to  be  summoned  whether  they  reside  in 
the  district  in  which  tne  court  is  held  or  not; 
and  subpoenas  to  that  end  may  be  served  in  any 
district  by  the  marshal  thereof. 

6.  Any  property  owned  under  any  contract 
or  by  any  combination,  or  purchased  to  any 
conspiracy  (and  being  the  subject  thereof) 
mentioned  in  section  one  of  this  act,  and  being 
in  the  course  of  transportation  from  one  State 
to  another,  or  to  a  foreign  country,  shall  be  for- 
feited to  the  United  States,  and  may  be  seized 
and  condemned  by  like  proceedings  as  those 
provided  by  law  for  the  forfeiture,  seizure,  and 
condemnation  of  property  imported  into  the 
United  States  contrary  to  law. 

7.  Any  person  who  shall  be  injured  in  his 
business  or  property  by  any  person  or  corpora- 
tion by  reason  of  anything  forbidden  or  de- 
clared to  be  unlawful  by  this  act,  may  sue 
therefor  in  any  circuit  court  of  the  United 
States  in  the  district  in  which  the  defendant 
resides  or  is  found,  without  respect  to  the 
amount  in  conspiracy,  and  shall  recover  three- 
fold the  damages  by  him  sustained,  and  the 
cost  of  suit,  including  a  reasonable  attorney's 
fee. 

8.  That  the  word  ^person*  or  ^persons,* 
wherever  used  in  this  act,  shall  be  deemed  to 
include  corporations  and  associations  existing 
under  or  authorized  by  the  laws  of  either  the 
United  States,  the  laws  of  any  of  the  Terri- 
tories, the  laws  of  any  State,  or  the  laws  of 
any  foreign  country. 

In  February  1913  New  Jersey  attracted  con- 
siderable attention  by  the  passage  of  a  bill 
known  as  *the  Seven  Sisters  Acts,®  which  were 
supposed  to  represent  the  personal  views  of 
President  Wilson  on  the  trust  problem.  These 
acts  defined  a  trust  as  an  agreement  between 
corporations,  firms  or  persons  for  the  creation 
of  trade  restrictions  or  the  acquisition  of 
monopoly,  for  the  limitation  of  production  or 
for  the  raising  of  prices.  They  fix  the  personal 
responsibility  of  directors,  officers  or  agents 
and  they  forbid  differences  in  prices  in  dif- 
ferent sections,  allowance  being  made  for 
quality,  cost  of  freight,  etc.,  when  such  diflFer- 
ences  have  the  obvious  purpose  of  creating  a 
monopoly  or  killing  competition.  They  also 
forbid  the  holding  of  stock  of  other  corpora- 
tions, except  for  payment  of  debts,  for  tem- 
fjorary  investment  of  surplus  funds  in  corpora- 
tions in  other  lines  of  business,  for  the  invest- 
ment of  benefit  or  insurance  funds  or  for  de- 
predation   or    rebuilding    purposes.       Rights 
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previously  acquired,  however,  are  exempt. 
Future  mergers  must  be  approved  by  the  board 
.  of  public  utility  commissioners  and  filed  with 
the  secretary  of  the  State. 

In  January  1914  four  bills  were  introduced 
into  Congress  by  Representative  Clayton  of 
the  House  Judiciary  Committee.  These  de- 
fined illegal  acts;  the  granting  of  relief  to  per- 
sons injured  by  the  operations  of  trusts;  check- 
ing the  interlocking  of  boards  of  directors  and 
the  creation  of  an  Interstate  Trade  Commission. 
After  much  discussion  and  compromising  the 
final  result  was  the  passage,  15  Oct.  1914,  of 
the  Gayton  Anti-Trust  Act,  designed  as  a  sup- 
plement to  the  Sherman  Anti-Trust  Act  in  its 
more  explicit  definitions  of  illegal  acts.  It 
also  forbids  any  corporation  or  firm  from  sell- 
ing its  commodities  at  different  prices  to  its 
different  customers  if  such  action  tends  to 
create  a  monopoly  or  lessen  competition.  Nu- 
merous exceptions  are  made,  however.  Another 
provision  forbids  a  manufacturer  to  sell  his 
goods  to  a  dealer  on  the  understanding  that 
he  will  not  buy  goods  of  the  same  nature  from 
a  competitor.  Decrees  in  ^  government  trust 
suits  snail  be  sufficient  evidence  for  private 
suits  foi-  damages  under  the  anti-trust  laws. 
Furthermore,  in  the  case  of  private  suits  the 
statute  of  limitations  shall  begin  to  run  only 
from  the  date  that  a  decree  is  entered  in  a 
government  suit.  Holding  companies  are  pro- 
hibited in  that  one  corporation  may  not  own 
stock  in  another  where  the  effect  is  *to  sub- 
stantially lessen  competition*  or  to  tend  to 
create  a  monopoly.  Another  section  makes  it 
illegal  for  one  person  to  be  an  officer  in  niore 
than  one  banl^  or  of  two  or  more  corporations 
engaged  in  the  same  line  of  business.  More- 
over, common  carriers  may  not  deal  with  cor- 
porations having,  in  common,  directors  or  offi- 
cers with  themselves,  except  by  competitive 
bidding. 

Included  in  the  "Clayton  Anti-Trust  Act*  is 
the  Trade  Commission  Act,  which  provides  for 
the  formation  of  the  Federal  Trade  Commis- 
sion, to  consist  of  five  members  appointed  by 
the  President  and  the  Senate  for  terms  of  seven 
years,  not  more  than  three  to  be  of  the  same 
political  party.  This  body  was  to  take  over 
the  bureau  of  corporations  and  continue  its 
investigations.  Wnat  constitutes  "unfair 
methods*,  of  competition,  when  not  specifically 
defined  by  the  other  provisions  of  the  Act,  is 
to  be  left  to  the  judgment  of  the  commission, 
which  is  a  power  similar  to  that  given  the  In- 
terstate Commerce  Commission,  in  the  matter 
of  railroad  rates.  The  commission  may  order 
hearings  and  may  enforce  its  commands 
throug[h  the  Circuit  Court  of  Appeals.  This 
court  IS  given  exclusive  jurisdiction  and  power 
of  review  over  this  law,  but  not  in  regard  to 
facts  with  respect  to  orders  of  the  commission. 
The  commission  has,  in  fact,  almost  unlimited 
powers  in  pursuing  its  investigations.  On  13 
July  1915,  the  commission  had  been  organized 
and  established,  the  President's  nominees  be- 
ing Joseph  £;  Da  vies  of  Wisconsin;  Edward 
N.  Hurley,  Illinois ;  William  J.  Harris,  Georgia ; 
William  H.  Parry,  Washington ;  George  Rublee, 
New  Hampshire.  All  except  the  last  two  were 
confirmed  by  the  Senate,  the  objections  being 
raised  on  account  of  political  activities.  Mr. 
Rublee,  however,  was  given  a  recess  stppoint- 
ment     when     Congress     adjourned.      Consult 


Walker,  F.,  <  Causes  of  Trusts  and  Some 
Remedies^  in  American  Economic  Association 
Quarterly  (1910)  ;  Giddings,  F.  H.,  <  Democracy 
and  Empire>   (1900). 

ANTITYPE,  a  word  denoting  a  type  or 
figure  corresponding  to  some  other  type.  It  is 
in  the  sense  of  copy  or  likeness  that  the  word 
occurs  in  the  New  Testament  (Heb.  ix,  24: 
1  Peter  iii,  21).  By  the  father  of  the  Greek 
Church  antitype  is  emj^loyed  as  a  designation 
of  the  bread  and  wine  m  the  sacrament  of  the 
Lord's  supper. 

ANTIUM,  an'shl-um,  one  of  the  most  an- 
cient and  powerful  cities  of  Latium,  the  chief 
city  of  the  Volsci.  It  was  situated  on  a  prom- 
ontory, and  was  a  flourishing  seaport  It  was 
taken  by  the  Romans  in  468  B.C.,  but  soon  re- 
volted, and  maintained  its  independence  till 
finally  taken  by  Rome  in  336  b.c.,  and  after  this 
it  appears  as  one  of  the  maritime  colonies  of 
Rome.  Toward  the  close  of  the  republic  and 
during  the  empire  it  was  a  favorite  residence  of 
the  wealthy  Romans,  and  both  the  town  and  its 
neighborhood  were  adorned  with  temples  and 
splendid  villas.  Nero  and  Caligula  were  bom 
at  Antium.  It  was  entirely  destroyed  by  the 
Saracens ;  but  vestiges  of  it  still  remain  at 
"Porto  d'Anzo,  its  modem  successor,  near  which 
many  works  of  art,  including  the  Apollo  Belvi- 
dere  and  the  Boxgfaese  Gladiator,  have  been 
found. 

ANTIWAR  DEMOCRATS,  or  PEACE 
DEMOCRATS,  the  Democrats  in  the  North 
who  were  in  S3rmpathy  with  the  Confederates 
during  the  Civil  War.  They  opposed  the  draft 
and  hindered  recmiting,  denounced  Lincoln  and 
predicted  the  failure  of  the  war.  In  the  heated 
controversies  of  the  day  they  were  nicknamed 
•Buttemuts*  and  ^Copperheads.^  There  were 
among  them  secret  political  organizations  such 
as  the  «Sons  of  Liberty^  ^Knights  of  the 
Golden  Circle,*  etc.    See  Democratic  Party. 

ANTLERS,  the  weapons  home  upon  the 
head  of  a  male  deer  during  the  breeding  sea* 
son.  They  are  an  outgrowtib  of  true  bone  sup- 
ported upon  protuberances  from  the  crown  of 
the  skull,  called  pedicels.  As  the  spring  ap- 
proaches, the  haiiy^  skin  with  which  these  are 
covered  becomes  nighly  vascular. and  swollen 
with  blood  and  serum  carrying  lime  salts.  This 
grows  outward  and  gradually  assumes  the  form 
of  the  antler,  characteristic  of  the  species,  which 
for  a  time  is  in  a  soft  and  vascular  state,  and 
covered  with  what  hunters  call  ^velvet*  There 
is  continually  deposited  within  this  growth  the 
substance  of  bone,  which  fills  and  solidifies  the 
structure  from  tlie  centre  outward,  until  in  the 
course  of  four  or  five  months  all  has  become 
solid,  the  outer  skin  shrinks  and  dries  and 
presently  falls  or  is  mbbed  off.  These  antlers 
remain  firm  upon  the  head  and  useful  as 
weapons  until  the  middle  of  the  following  win- 
ter, when  they  become  loosened  and  fall  off. 
The  process  is  repeated  the  following  spring, 
and  the  antlers  are  thus  lost  and  replaced 
annually  as  long  as  the  stag  lives.  In  the  deer, 
with  the  single  exception  of  the  reindeer,  ant- 
lers  are  worn  onlv  by  the  males  and  are  a 
secondary  sexual  character.  That  they^  are  as- 
sociated with  the  reproductive  function,  says 
Beddard,  is  shown  by  their  being  shed  after 
the  period  of  rut;  and  also  by  the  stunting 
effect  upon  the  homs  which  any  injury  to  the 
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reproductive  glands  produces.  Various  degrees 
of  degeneration  are  to  be  seen  in  the  antlers  of 
captive  deer  resulting  from  varying  degrees 
and  periods  of  gelding. 

The  sport  of  stag-hunting  has  preserved  a 
set  of  ancient  terms,  mostly  of  French  origin  in 
the  Middle  Ages,  designating  the  different  parts 
of  the  antler  and  the  successive  stages  of 
growth,  and  these  have  come  to  stand  for  a  deer 
of  a  certain  age  or  condition.  They  were  all 
derived  from  and  particularly  applicable  to  the 
European  red  deer  (Cervus  elephas),  which 
more  than  any  other  species  is  preserved  for 
hunting  in  Europe.  The  nomenclature  is  sum- 
marized as  follows  in  ^Cassell's  Natural  His- 
teiy,^  Vol.  Ill :  *In  the  common  red  deer,  in 
the  spring  of  the  year  following  its  birth,  the 
antlers  are  nothing  more  than  straight,  conical 
and  unbranched  ^  beams, ^  the  animal  being  then 
known  as  a  ^brooket.^  In  the  following  spring 
the  antler  has,  besides  the  ^beam,^  a  small 
branch  from  its  base,  directed  forward,  known 
as  the  ^brow  antler^ ;  it  is  then  termed  ^spayad.' 
In  the  third  year  an  extra  front  branch  is 
formed,  known  as  the  4res,>  and  the  whole  ant- 
ler is  larger.  The  tres  is  sometimes  seen  in 
the  smaller  antler  of  the  spayad.  In  the  fourth 
year  the  brow  antler  is  doubled  to  form  the 
^brow*  and  the  *bez-tine,*  at  the  same  time 
that  the  top  of  the  main  beam  divides  into  the 
*sur- royals^  of  the  ^staggard,*  or  four-year-old 
male.  In  the  fifth  year  the  sur- royals  become 
more  numerous,  the  whole  antler  of  the  ^stag^ 
being  heavier  than  previously,  only  to  be  ex- 
ceeded in  weight  by  those  of  the  fully  adult 
^ great  hart^  with  10  or  more  ^ points,^  each 
being  larger  and  longer  than  the  year  before.* 
A  deer  of  12  points  is  known  in  Scotland  as  a 
^royal  stag,^  but  although  sometimes  antlers 
have  more  than  12  points,  no  recent  antlers 
quite  equal  those  which  have  been  preserved 
from  old  times  before  all  the  best  deer  were  so 
systematically  shot  each  prear.  Where  the  num- 
ber of  points  is  exceedmgly  large,  as  it  is  in 
some  cunous  specimens  which  snow  50  or  75, 
they  are  no  longer  a  record  of  the  years  of 
the  animal's  life,  but  of  injuries  to  the  horns, 
causing  unnatural  branchings.  The  horn  of 
antlers  is  of  commercial  value,  being  much  used 
for  the  handles  of  knives  and  similar  articles. 

ANTLIA,  or  ANTLIA  PNEUMATICA, 

the  name  of  one  of  the  14  southern  constella- 
tions placed  in  the  heavens  by  Lacaille  in  con- 
nection with  -his  work  at  the  Cape  of  Good 
Hope  in  1751-52.  It  is  situated  between  Vela, 
Pyxis,  Hydra  and  Centaurus. 

ANTLION,  a  term  applied  to  the  larva  of 
Ifyrmeleon,  a  neuropterous  insect  of  the  family 
MyrmeUoniddP.  It  is*  a  singular-looking  crea- 
ture, the  body  somewhat  broad  and  flattened 
behind,  the  head  provided  with  enormous  jaws 
which  have  a  groove  beneath,  in  which  the  max- 
illae slide  back  and  forth.  It  can  thus  pierce 
the  bodies  of  small  soft-bodied  insects,  flies, 
etc.,  and  suck  their  blood  without  moving  the 
jaws  on  which  the  victim  is  impaled.  It  makes 
a  pit  in  fine  sand,  at  the  bottom  of  which  it  lies 
with  its  body  buried  and  its  jaws  wide  open, 
ready  to  seize  any  luckless  insect  which  may 
fall  in.  When  an  insect  comes  near  the  edge 
of  the  pit,  the  antiion,  by  a  toss  of  its  head, 
hurls  at  it  a  shower  of  sand,  which  knocks  it 
down,  so  that  it  slides  into  the  pit  and  is  seized. 


Antlions  arc  known  in  confinement  to  spend 
the  winter  in  the  larval  state  if  fed  with  flics, 
caterpillars  and  spiders.  In  the  spring  the* 
larva  spins  a  rather  large,  round,  silken  cocoon 
covered  with  grains  of  sand,  within  which  it 
changes  to  a  pupa,  and  the  winged  insect 
emerges  early  in  June.  The  imap^o  has  long, 
gauzy  wings,  both  pairs  alike,  and  is  rarely  seen 
m  the  Northern  States.  The  conical,  crater- 
like pits  of  the  antiion  may  be  seen  in  sheltered 
places  in  loose  sand  to  the  number  of  from  50 
to  75. 

ANTOFAGASTA,  an'to-f^gas't^.  Chile,  a 
northern  province  which  extends  Uie  whole 
width  of  the  country  and  bounded  on  the  north 
by  the  province  of  Tarapaca  and  on  the  south 
by  the  province  of  Atacama.  Area,  46,609 
square  miles.  It  was  ceded  by  Bolivia  to  Chile 
after  the  War  on  the  Pacific.  The  systematic 
development,  during  the  last  30  years,  of  its 
nitrate  industry,  and  the  exploitation  of  other 
mineral  resources  of  this  region,  have  greatly 
increased  the  revenues  of  the  nation.  Popula* 
tion  about  120,000.  For  the  War  on  the  Pacific, 
or  *War  of  the  Pacific,*  climate,  irrigated  val- 
leys, etc,  see  Chile. 

ANTOFAGASTA,    Chile,    capital    of    the 

fjrovince  of  the  same  name ;  port  through  which 
arge  quantities  of  nitrate  are  shipped ;  terminus 
of  one  of  the  railways  connecting  cities  of  the 
Andean  highlands  in  Bolivia  with  the  Pacific 
coast  It  ranks,  among  Chilean  ports,  as  second 
in  the  value  of  materials  exported  and  as  third 
in  the  value  of  merchandise  imported.  The 
number  of  inhabitants  (including,  with  the  city, 
some  of  the  adjacent  regions)  is  about  65,000. 
For  climate,  etc.,  see  Chile. 

ANTOKOLSKII,  Mark  Matvyeevich. 
.Russian  sculptor:  b.  Vilna  1842.  He  received 
his  elementary  education  and  his  first  notions 
of  sculptural  art  in  an  engraving  factory  In 
Vilna.  In  1863  he  entered  the  Academy  of 
Fine  Arts  and  within  two  years  received  a  prize 
for  his  wood  carving  <  Evening  Toil  of  an  Old 
Jew*  and  another  for  the  carving  in  ivory, 
<The  Parsimonious  Jew.^  As  early  as  1865  he 
attracted  general  attention  and  the  Emperor 
sent  him  abroad  at  his  own  expense  to  con- 
tinue his  studies.  In  1871  appeared  his  remark- 
able work,  <Ivan  the  Terrible,  >  which  induced 
the  Academy  to  elect  him  a  permanent  member. 
By  order  of  Alexander  II  the  statue  was 
founded  in  bronze  and  a  plaster  molding  of 
it  was  sent  to  the  Kensington  Museum  in 
London.  At  that  time  Antokolskii  made  the 
sketches  ^The  Controversy  about  the  Talmud* 
and  the  ^Attack  of  the  Inquisition  on  the 
Jews* ;  in  1872  the  colossal  statue  of  < Peter  I,* 
also  the  historic  figures  of  ^Yaroslav  the 
Wise,*  ^Dimitrius  of  the  Don*  and  *Ivan  III.* 
Three  years  later  his  <  Christ  before  the  People* 
was  accepted  by  Alexander  II  and  a  marble 
copy  of  it  wao  sent  to  the  Paris  Exposition  of 
18/8.  His  other  works  executed  at  that  time 
(<Death  of  Socrates,*  <The  Last  Breath,* 
<The  Head  of  John  the  Baptist,*  etc.)  estab- 
lished his  fame  and  the  French  Academy  be- 
stowed on  him  the  cross  of  the  Legion 
d'Honneur.  In  1880  the  Academy  of  Arts  in 
St.  Petersburg  organized  a  general  exposition 
of  his  works  (sculptures  and  sketches)  and  be- 
stowed   on    him    title    of   professor   of    sculp- 


Digitized  by  V^OOgie 


ANTOMMARCHI— ANTONIME  COLUMN 


4ft 


ture.  Soon  afterward  he  went  to  Paris  where 
he  produced  ^Spinosa,*  *  Nestor,*  <Not  of  the 
World ^  and  a  great  number  of  bust-portraits 
of  notable  personalities  in  France  and  Russia. 
Antokolskii  s  work  represents  an  epoch  in  the 
Russian  histor^r  of  sculpture  by  its  originality 
and  individuality;  he  refrained  from  imitating 
the  ancients  whose  aim  was  beauty  of  form, 
but  adopted  and  observed  as  his  key-note 
beauty  of  thought  and  conception.  He  has 
lived  to  the  height  of  his  task  and  has  suc- 
ceeded to  a  high  degree  in  supplanting  the 
beauty  of  form  by  beauty  of  thought. 

ANTOMMARCHI,  an'tom-marTc?,  Carlo 
Francesco,  Italian  physician :  b.  '  Corsica, 
1780;  d.  Saint  Antonio,  Cuba,  3  April  1838.  He 
was  professor  of  anatomy  at  Florence  when  he 
offered  himself  as  physician  of  Napoleon  at 
Saint  Helena.  Napoleon  as  first  received  him 
with  reserve,  but  soon  admitted  him  to  his  con- 
fidence, and  testified  his  satisfaction  with  him 
by  leaving  him  a  legacy  of  100,000  francs.  On 
his  return  to  Europe  he  published  the  ^Demiers 
Mometits  de  Napoleon*  (1823).  He  also  wrote 
the  text  for  a  folio  series  of  anatomical  plates 
published  in  1823-26,  and  in  1830  exhibited 
what  he  asserted  to  be  a  death  mask  of  Na- 

EDleon.    In  1836  he  went  to  New  Orleans,  where 
e  practised  homoeopathy. 

ANTONELLI,  an't^-nel'le,  Giacomo,  Car- 
dinal, Italian  ecclesiastic:  b.  1806;  d.  1876.  He 
was  educated  at  the  Grand  Seminary  of  Rome, 
where  he  attracted  the  attention  of  rope  Greg- 
ory XVI,  who  appointed  him  to  several  im- 
portant offices,  and  on  the  accession  of  Pius  IX. 
m  1846,  Antonelli  was  raised  to  the  dignity  oi 
cardinal-deacon.  Two  years  later  he  became 
President  and  Minister  of  Foreign  Affairs,  and 
in  1850  was  appointed  Secretary  of  State.  Dur- 
ing the  sitting  of  the  CEcumenical  Coimcil 
(1869-70)  he  was  a  prominent  champion  of  the 
papal  interest.  He  strongly  opposed  the  as- 
sumption of  the  united  Italian  crown  by  Victor 
Emmanuel. 

ANTONELLO  DA  MESSINA,  Sicilian 
painter:  b.  Messina  about  1430;  d.  15  Feb. 
1479.  But  few  artists  of  Antonello's  im- 
portance have  left  such  slight  clews  for  the 
biographer,  and  it  is  only  in  recent  years  that 
the  diligent  investigations  of  archaeologists  have 
brought  to  light  a  certain  amount  of  sure  ma- 
terial as  to  the  painter  and  dispelled  the  errors 
previously  believed.  We  now  know  from  con- 
temporary documents  that  he  was  the  soft  of 
Giovanni,  a  sculptor,  whose  family  name  was 
D'Antonio.  The  painter's  history  is  covered 
by  the  few  dates  we  have  concerning  him.  In 
1457  he  received  a  commission  for  a  banner  for 
a  church  at  Reggio,  Sicily.  In  1460  he  was  in 
Calabria  and  in  the  next  years  at  Messina  again. 
In  1475  he  was  at  Venice,  where  in  March  1476 
*he  received  an  invitation  to  enter  the  service 
of  Galeazzo  Maria  Sf  orza,  Duke  of  Milan.  An- 
tonello  accepted  the  invitation;  but  by  the  fol- 
lowing month  of  September  he  was  back  at 
Messina.^  He  continued  to  live  there  until  his 
death.  Vasari's  well-known  story  that  An- 
tonello  journeyed  to  Flanders  and  learned  the 
secret  of  oil  painting  from  Jan  van  Eyck  by 
introducing  himself  in  disguise  into  the  studio 
of  that  painter  has  been  doubted  in  recent  years 
because  Vasari's  account  of  the  great  Sicilian 
is  inaccurate  in  many  respects.     Yet  certain 


facts  remain  which  keep  open  the  pos^bility 
that  our  best  guide  in  the  history  of  old  Italians 
may  prove  to  be  right  again.  One  of  these 
facts  is  that  Antonello  had  mastered  the  tech- 
nique of  oils  at  a  time  when  no  countryman 
of  his  knew  how  to  employ  them,  whereas  the 
Flemings  were  already  proficient  in  their  use. 
Besides,  there  are  evidences  in  Antonello's  work 
that  he  knew  Flemish  architecture,  and  if  it  be 
allowed  that  he  could  have  learned  oil-painting 
from  seeing  Flemish  pictures  of  which  there 
were  numbers  in  southern  Italy,  it  seems  ex- 
tremely improbable  that  he  could  have  intro- 
duced into  his  work  the  representation  of  places 
that  he  had  not  seen.  Two  examples  in  point 
are  the  ^Head  of  a  Man^  at  Bergamo  and 
Mr.  H.  C.  Frick's  ^Deposition  from  the  Cross* 
in  New  York.  Again  the  old  claim  that  he 
taught  oil-painting  to  the  Venetians  may  easily 
be  substantiated  yet,  if  it  is  discovered  that  he 
was  in  Venice  prior  to  the  journey  of  1475 
which  is  the  only  one  of  which  we  have  a  sure 
record.  We  know  of  no  Venetian  painting  in 
oil  previous  to  1473,  and  we  are  certain  that 
Antonello's  stay  in  Venetia  had  a  marked  in- 
fluence on  the  northern  painters.  The  discovery 
of  oils  certainly  changed  Venetian  painting 
most  radically.  Leaving  aside  historical  con- 
siderati9ns  which  are  too  apt  to  absorb  atten- 
tion when  writing  of  Antonello,  we  see  him  as 
one  of  the  very  great  artists  of  the  Renaissance. 
The  .Flemish  precision  which  w^as  the  staff  on 
which  he  .leaned  in  early  years  was  quickly 
transmuted  by  him  into  a  greater  thin^  —  his 
Italian  feeling  for  the  rh3^m  of  line  giving  a 
new  meaning  to  the  draughtsmanship  he  in- 
herited. We  have  but  to  consult  the  ^  Saint 
Jerome^  of  the  National  Gallery,  London,  or 
the  ^ Saint  Sebastian^  in  Dresden  to  confirm 
this  idea.  To  find  his  peers  in  the  handling  a 
contour  one  must  go  to  the  supreme  men,  like 
Leonardo.  His  startling  insight  into  the  psyc 
chology  of  his  portrait-sitters  is  to  be  observed 
in  such  works  as  the  ^Condottiere^  of  the 
Louvre  or  the  < Portrait  of  a  Man*  at  the 
Borg^ese  Gallery  in  Rome.  One  feels  the  tre- 
mendous originality  of  the  artist  before  a  com- 
position like  the  ^Crucifixion^  of  the  Antwerp 
Gallery,  supported  by  his  impeccable  mastery 
of  form  and  his  beautiful  color.  Other  import- 
ant works  by  him  are  the  ^Salvator  Mundi,^ 
probably  an  early  picture,  in  the  National  Gal- 
lery, London,  which  also  possesses  a  ^Portrait 
of  a  Man^ ;  the  ^Dead  Christ  >  at  the  Vienna 
Museum,  and  the  very  fine  ^ Man's  Portrait^  in 
the  Berlin  Museum.  The  last  named  is  con- 
sidered by  many  the  best  example  of  his  work. 
Antonello  was  the  only  great  painter  of  the 
Renaissance  in  south  Italy.  His  reputation  was 
as  great  among  his  contemporaries  as  in  mod- 
em times.  Consult  the  monographs  by  Di 
Marzo  (Palermo  1903),  and  D'Amico  (Messina 
1904) J  and  L.  Venturi,  ^Le  origine  della  pittura 
veneziana^  (Venice  1907). 

ANTONINB  COLUMN,  the  name  given 
to  the  sculptured  pillar  erected  by  Marcus 
Anrelius  to  the  memory  of  his  father-in-law, 
Antoninus  Pius.  The  splendid  staircase,  with 
190  steps  hewn  in  the  19  blocks  of  marble  of 
which  the  column  is  composed  —  the  statue  of 
Saint  Paul  crowning  its  top  —  and  the  bas- 
reliefs  around  the  column  illustrating  the  vic- 
tories of  Marcus  Aurelius  over  the  Marcomans, 
luresent  an  appearance  of  singidar  magnificence. 
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The  Doric  and  G>rinthian  styles  are  blended 
in  the  architecture  of  the  column  in  a  remark- 
able manner.  The  pedestal  and  top  are  Doric, 
while  the  proportions  of  the  column  are  Co- 
rinthian. The  bas-reliefs,  in  imitation  of  those 
of  the  column  of  Trajan,  are  in  beauty  and 
purity  of  execution  rather  inferior  to  the  orig- 
inal. The  column  was,  restored  to  its  present 
condition  in  the  latter  part  of  the  16th  century 
by  Domenico  Fontana,  the  architect  of  Sixtus 
V,  and  still  stands  in  the  Piazza  Colonna  as  one 
of  the  chief  ornaments  of  Rome. 

ANTONINUS,    Marcus    Aurelius.      See 

AuREUUs  Antoninus,  Marcus. 

ANTONIUS,  Gains,  Roman  consul,  the 
colleague  of  Gcero,  who  defended  him  when 
accused  of  participation  in  the  Catiline  con- 
spiracy. He  was  tne  son  of  Marcus  Antonius 
tne  orator,  and  an  uncle  of  Mark  Antony. 

ANTONIUS,  Marcus,  famous  Roman  law- 
yer sumamed  the  Orator:  b.  143  b.c.;  d.  87  b.c 
He  was  praetor  in  104,  when  he  fought  against 
the  pirates  of  Cilicia;  consul  in  99,  when  he  dis- 
tinguished himself  by  his  resistance  to  the  party 
of  Satuminus ;  and  censor  in  97.  He  was  famed 
for  his  eloquence  in  the  fonun,  rendering,  ac- 
cording to  Cicero,  Italy  the  rival  of  Greece,  and 
for  his  integrity  in  public  life.  As  an  aristocrat 
he  adopted  the  party  of  Sylla,  and  was  put  to 
death  by  Marius  and  Cinna,  when  they  tri- 
umphed. He  was  one  of  the  interlocutors  in 
Cicero's  ^De  Oratore.^ 

ANTONIUS,  Marcus,  commonly  known  as 
Mark  Antony,  a  Roman  triumvir:  b.  86  b.c.; 
d.  30  B.C.  He  was  the  grandson  of  Marcus  An- 
tonius, the  greatest  orator  and  one  of  the  great- 
est men  of  his  day.  His  father,  also  Marcus 
Antonius,  was  sumamed  Creticus  in  derision, 
from  a  disgraceful  defeat  which  he  suffered 
ill  an  unprovoked  invasion  of  the  isle  of  Crete. 
He  went  abroad  early,  served  with  Gabinius  in 
Syria,  and  distinguished  himself  greatly,  both 
there  and  in  Egypt,  where  he  already  gave 
tokens  of  consummate  soldiership.  He  next 
joined  Caesar  in  Gaul,  where  he  passed  several 
campaigns  with  increasing  honor  as  one  of  his 
legates,  and  deserved  muoi  of  the  credit,  usual- 
ly given  to  his  leader,  for  the  total  defeat  of 
Vercingetorix  at  the  terrible  siege  of  Alesia. 
Being  elected  one  of  the  tribunes  of  the  people, 
when  the  Senate  ordered  Oesar  to  disband  his 
forces,  he,  with  Quintus  Cassius,  vetoed  the  bill ; 
and,  on  the  Senate  proceeding  to  arm  the  con- 
suls with  dictatorial  power  by  the  vote  ne  quid 
respublica  deirimenti  capiat,  they  fled  together, 
disguised  as  slaves,  to  Caesar's  camp,  feigning 
to  believe  that  their  lives  were  in  danger,  thus 
giving  that  ambitious  general  the  desired  oc- 
casion for  crossing  the  Rubicon  and  marching 
upon  Rome.  In  reward  for  this  service,  when 
Qesar  went  to  follow  up  his  fortunes  by  crush- 
ing out  the  Pompeian  party  in  Spain,  he  left 
Antony  governor  of  Italy  and  lieutenant-gen- 
eral of  his  forces.  He  astounded  all  Italy  by  the 
ostentation  and  C3micism  of  his  vices,  but  when 
the  last  struggle  took  place  between  Pom^ey 
and  his  own  commander,  he  at  once  laid  aside 
the  debauchee  and  resumed  the  soldier.  His 
skill  preserved  the  fleet  and  intrenchments  at 
EJyrrachium;  it  was  he  who  commanded  the 
victorious  left  wing  in  the  crowning  conflict 
at  Pfaarsalia,  and  turned  the  wavering  tide  of 


success  to  the  standards  of  Caesar.  When  the 
Ides  of  March  had  come,  and  great  Caesar  fell 
at  the  base  of  Pompey's  statue,  it  was  the  mas- 
culine and  sonorous  eloquence  of  Antony  — 
for  he  was  an  orator  second  to  Cicero  and 
Caesar  only  —  that  did  actually  raise  the  stones 
of  Rome  to  mutinv  and  forced  the  discomfited 
murderers  to  fly  from  their  half-flnished  task. 
It  was  Antony's  soldiership  and  Antony's 
sword  that  defeated  Cassius  and  drove  Brutus 
to  suicide,  while  the  cold,  cowardly,  crafty  Oc- 
tavius  was  sleeping  in  his  secure  tent.  In  the 
proscriptions  which  followed  it  is  characteristic 
of  Antony  that  he  was  by  so  much  the  more 
insolent,  as  he  was  the  less  cruel,  of  the  trium- 
virs. But  the  third  triumvir,  the  imbecile 
Lepidus,  was  soon  disposed  of,  and  Octavius 
and  Antony  divided  the  Roman  world,  as  mas- 
ters. Anthony  took  the  East ;  Octavius,  the  cold 
formalist,  betook  himself  to  the  West.  Thence- 
forth the  life  of  Antony  was  one  wild  dream 
Once  he  broke  from  his  luxurious  lethargy,  in- 
vaded central  Armenia  and  penetrated  Parthia; 
and  then,  forced  to  retreat  at  length  by  the 
circumstances  of  the  country,  the  climate,  the 
innumerable  hordes  of  Oriental  horse,  brought 
off  his  army  by  a  most  extraordinary  retreat 
In  21  days  he  fought  18  pitched  battles,  marched 
300  miles,  through  one  continuous  skirmish, 
and  when  he  reached  the  boundary  stream  his 
Parthian  pursuers  unstrung  their  bows  and  bade 
him  go  away  unharmed.  He  returned  to  his 
life  of  luxury  and  to  Cleopatra,  but  his  career 
was  run.  Rome  took  arms  against  him;  his 
troops,  his  mistress,  his  fortune  deserted  him; 
and  Actium  saw  him,  for  the  first  time,  with 
his  back  to  his  foes.  Deceived  to  the  last  by  the 
Egyptian  Queen,  who  imposed  upon  him  by  a 
false  rumor  of  her  death,  he  died  by  his  own 
hand.  Most  like  he  was  to  Mirabeau  in  that  he 
was  everything  at  times,  and  in  everything  almost 
the  greatest,  but  nothing  long  —  orator,  soldier, 
statesman;  trifler,  buffoon;  tribune,  triumvir, 
conqueror;  faithful  lover,  false  husband,  fran- 
tic debauchee;  and,  when  the  wine  of  life  was 
quaffed  to  the  lees,  a  fearless  suicide  at  last. 

ANTONY  AND  CLEOPATRA.    On  20 

Majr  1608.  Blount  entered  in  the  Stationers' 
Register  **A  Book  called  Antony  and  Cleo- 
patra.^ This  was  undoubtedly  Shakesi>eare's 
^Antony  and  Cleopatra. >  Internal  evidence 
also  places  the  date  of  composition  at  1607-08, 
when  the  dramatist  was  in  the  full  maturity  of 
his  powers.  So  far  as  we  know,  the  play  was 
not  printed  until  it  appeared  in  die  First  Folio 
of  1623.  Shakespeare's  single  source,  *The 
Life  of  Marcus  Antonius®  in  North's  <  Plu- 
tarch,^ is  followed  closely,  except  for  certain 
omissions  which  serve  to  accelerate  the  dramatic 
action  and  to  free  Antony  from  unjust  charges 
of  voluptuousness  and  cruelty  brought  against 
him  by  history.  While  ^Antony  and  Qeo- 
patra'  ranks  high  among  the  great  tragedies  of 
Shakespeare's  third  period  of  dramatic  activity, 
it  is  the  most  faultily  constructed  of  all  of 
them.  Certain  critics  profess  to  have  detected 
a  change  of  emphasis  at  the  end  of  the  third 
act,  where  the  purely  historical  interest  of  the 
first  part  gives  way  to  the  psychological  and 
personal  interest  connected  with  the  two  prin- 
cipal characters  in  the  second  part  of  the  play. 
But  the  apparent  change  of  emphasis  is  unreal; 
the  latter  interest  is  dominant  throughout  the 
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play,  the  historical  material  of  the  first  part 
merely  furnishing  a  spectacular  background  of 
empire  and  war  for  the  drawing  of  protagonists 
of  almost  superhuman  proi>ortions.  A  more 
serious  blemish  is  the  confusion  resulting  from 
the  introduction,  particularly  in  the  fourth  act, 
of  short,  scrappy  scenes  of  battle  with  con- 
stantly changing  groups  of  actors.  As  in  the 
fourth  act  of  ^King  Lear,^  the  necessity  of  tak- 
ing in  imagination  frequent  and  fatiguing  jour- 
neys over  thousands  of  miles  is  bewildering  to 
the  reader's  mind  and  detracts  from  the  im- 
pression of  unity  necessary  in  a  perfectly  con- 
structed drama.  In  spite  of  oifferences  of 
opinion,  however,  *  Antony  and  Cleopatra'  is 
a  pure  tragedy,  in  which  the  moral  purpose  of 
the  dramatist  predominates  over  either  historical 
or  political  considerations.^  The  whole  play  is 
a  powerful  elaboration,  in  language  of  un- 
paralleled beauty  and  imaginative  power,  of  the 
theme  of  inevitable  destruction  visited  upon  a 
man  of  extraordinary  possibilities  because  of 
voluptuous  self-indulgence.  Antony,  a  man  of 
prodigal  powers  and  of  heroic  but  unsymmetri- 
cal  proportions,  is  placed  in  an  enervating  at- 
mosphere of  sensuous  splendors;  the  strong 
sensual  set  of  his  nature  responds  to  the  physi- 
cal fascination  of  Cleopatra  so  that  he  becomes 
her  slave;  his  imagination  is  ensnared  by  her 
endless  variety ;  and,  in  spite  of  vigorous  resist- 
ance, he  finally  plunges  to  destruction.  His  noble- 
ness of  nature  takes  corruption  from  his  one 
^vicious  mole  of  nature.'  He  loses  his  prodi^ous 
energy,  forgets  the  meaning  of  honor,  his  judg- 
ment becomes  impaired  and  the  joy  of  hfe  is 
swallowed  up  in  the  despair  of  spent  forces,  out 
of  which  he  snatches  just  strength  enough  to  die 
bravely.  Though  Shakespeare  denies  none  of  the 
glory  of  earthly  pomp  and  the  splendor  of  sen- 
suous passion,  still  as  an  artist  he  is  true  to  the 
moral  law  which  pronounces  the  worship  of 
pleasure  a  deceit  and  a  snare.  In  Cleopatra. 
Shakespeare  has  given  us  the  most  complex  and 
wonderful  of  all  his  miraculous  creations  of 
women.  She  is  the  personification  of  voluptuous 
attractiveness,  whose  fascination  lies  in  her 
power  of  appeal  not  merely  to  the  senses  but  to 
the  sensuous  imagination.  In  spite  of  her  su- 
perior mental  qualities,  her  unparalleled  grace 
and  beauty,  and  her  vivacity  of  imagination,  we 
still  find  in  her  all  that  is  gross  and  wanton  in 
womanhood.  As  Mrs.  Jameson  says,  ^Cleo- 
patra is  a  brilliant  antithesis,  a  compound  of 
contradictions,  of  all  that  we  most  hate,  with 
all  that  we  most  admire.'  Yet  such  is  the  art 
of  Shakespeare  that  the  reader  is  nowhere 
brought  into  svmpathetic  relationship  with  her 
personality.  We  see  the  disastrous  effects  of 
her  witchery  and  charm  upon  those  about  her; 
we  have  reported  to  us  the  fact  of  her  fascina- 
tion ;  but  when  she  appears  she  is  for  the  most 
part  unattractive,  irrational,  capricious,  cunniiM^ 
and  at  times  even  repulsive.  While  we  may  ad- 
mire her  spirit  on  occasion,  her  moral  obliquity 
never  has  our  sanction;  we  have  neither  love 
for  her  in  life  nor  pity  in  death.  Though  her 
love  is  not  purified  by  suffering,  as  some  have 
maintained,  still  we  cannot  help  feeling  that 
in  the  creation  of  this  infinite  character  Shakes- 
peare has  given  to  life  a  new  and  fuller 
meaning. 

Bibliography.— Bradley,    A.    C,    ^Shakes- 
pearean   Tragedy>     (New    Yoric    1904);    id.. 


^Oxford  Lectures  on  English  Poetry^  (ib. 
1905) ;  Corson,  Hiram,  ^Introduction  to  the 
Study  of  Shakespeare^  (Boston  1889) ;  Jame- 
son, Anna,  < Shakespeare's  Heroines'  (1832).  A 
complete  bibliography  will  be  found  in  Fumess, 
H.  H.,  ^New  Variorum  Edition  of  Shakespeare' 
(Philadelphia  1873  et  seq.). 

Edwin  Mims, 
Head  of  the  English  Department,  Vanderbilt 
University. 

ANT  PLANTS.    See  Myrmecophily. 

ANTRAIGUSS,  an'trag,  Smanael  De- 
laimay,  Comte  d',  French  politician:  b. 
Villeneuve  dc  Berg,  1755;  d.  22  July  1812.  His 
talents  first  appeared  in  his  'Memoires  sur  les 
Etats-g^^raux^  (1788),  full  of  daring  asser- 
tions of  liberty,  and  one  of  the  first  sparks  of 
the  fire  which  afterward  rose  to  such  height  in 
the  French  Revolution.  When  chosen,  in  1789, 
as  a  deputy,  he  defended  the  privileges  of  the 
hereditary  aristocracy,  ranked  himself  with 
those  who  opposed  tne  union  of  the  three 
estates^  and  maintained  that  the  royal  veto  was 
an  indispensable  part  of  good  government.  Af- 
ter leaving  the  Assembly  in  1790,  he  was  em- 
ployed in  diplomacy  at  Saint  Petersburg  and 
Vienna,  where  he  defended  the  cause  of  the 
Bourbons.  In  1803  he  was  employed  under 
Alexander  of  Russia  in  an  embassy  to  Dresden, 
where  he  wrote  against  Bonaparte  a  brochure 
entitled  <  Fragment  du  XVIII  Livre  de  Polybe, 
trouv^  sur  le  Mont  Athos.^  He  afterward  came 
to  England  and  acquired  great  influence  with 
Canning.  He  was  murdered,  with  his  wife,  at 
his  residence  near  London,  by  an  Italian  servant. 

ANTRIM,  Ireland,  county  in  Ulster  Province, 
bounded  on  the  north  by  die  Atlantic  Ocean; 
east  by  the  North  (Channel;  south  by  the  river 
Lagan  and  Lou^  Neagh  and  west  by.  the  river 
Bann.  Its  area  is  1,237  square  miles  (Pop.  193,- 
864),  nearly  all  of  which  is  under  cultivation. 
There  are  rich  beds  of  iron  ore  at  Glenrayel, 
and  extensive  mines  of  fine  ^  salt  are  being 
worked  at  Dunerul  and  Carrickfergus.  The 
chief  occupations  of  the  people  are  the  raising 
of  flax,  fishing,  and  the  manufacture  of  linen, 
cotton  and  heavy  woolen  goods.  The  capital 
is  Belfast,  and  other  places  of  note  are  Lame 
and  Carrickfergus.  The  town  of  Antrim,  sit- 
uated at  the  north  end  of  Lough  Neagh,  on  the 
Six-Mile  Water,  is  not  a  place  of  much  conse- 
quence, though  bleaching  and  malting  and  the 
hnen  and  paper  manufacturing  are  carried  on 
here.  There  is  a  very  perfect  round  tower 
near  it. 

ANTROBUS,  an'tro-bus,  Sn  Edmund:  b. 
1848;  d.  11  Feb.  1915;  the  last  hereditary  owner 
of  Stonehenge,  which  was  included  in  the 
Amesbury  Abbcv  estate.  This  remarkable 
pile  of  monoliths  is  considered  the  oldest 
structure  in  the  British  Isles  erected  by 
the  hand  of  man.  In  1902  Antrobus  was 
the  tai^et  of  severe  criticism  owing  to 
his  decision  to  erect  a  fence  around  the 
pile  and  to  exclude  visitors,^  a  step  rendered 
necessary  to  protect  the  historic  monument  from 
the  vandalistic  propensities  of  excursionists. 
Stonehenge  was  sold  by  auction  in  September 
1915  to  Mr.  C.  H.  E.  (Siubb,  of  Salisbury,  for 
$33,000. 

ANTROPOV,  Alexyei  Petrovich.  an-trd'- 
pof,  a  Russian  painter,  a  pupil  of  A.  Matvycyev, 
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of  the  icon  painter  Vishnyakov  and  of  L.  Car* 
ravac:  b.  14  March  1716;  d.  12  June  1795.  A 
prominent  ^Elizabethan,^  a  master  of  design 
and  of  perspective  and  in  several  respects  a 
person  of  no  ordinanr  calibre,  his  special  and 
particular  merit  was  that  independence  of  char- 
acter which  prompted  the  establishment  of  his 
own  school  of  painting'*— a  school  that  counter- 
balanced the  official  academy  and  produced  one 
of  the  greatest  of  Russian  painters,  Levitzky. 
*The  descendants  of  the  latter*  writes  A.  Ben- 
ois  in  <The  Russian  School  of  Painting*  (New 
York  1916),  *have  to  this  very  day  preserved 
memories  of  Antropov.  as  of  an  independent 
man  who  held  in  disaain  the  official  artistic 
world  and  warned  his  voung  pupils  against  the 

Semicious  influeiice  of  the  Academy.*  He  began 
is  quest  of  an  artistic  education  when  only  16 
years  old,  in  studios  of  different  Russian  and 
foreign  painters,  and  again,  when  Rotari  came 
to  Russia  about  the  midfdle  of  the  18th  century, 
gladl}^  availed  himself  of  the  opportunity  to 
assimilate  and  make  his  own  the  nrm  and  lucid 
manner  of  that  Italian  master;  for  the  inde- 
pendence he  had  asserted  and  sustained  a^inst 
academic  prejudice  was  not  based  on  obstinacy 
or  complacent  self-esteem.  It  is  in  the  manner 
perfected  under  Rotari's  influence  that  An- 
tropoVs  two  best  portraits  are  executed  —  the 
portrait  in  the  Tretyakov  or  Treliakof  Galleiy 
(identity  of  sitter  unknown)  and  the  portrait 
of  the  Countess  Rumyantzev  in  the  Museum  of 
Alexander  III.  The  latter  work,  dated  1764,  is 
most  characteristic.  Incomparably^  weaker  are 
his  portraits  of  the  czars,  for  the  simple  reason ' 
that  Antropov,  when  painting  these,  was  obliged 
to  have  recourse  to  data  supplied  by  other  peo- 
ile.  These  are  not  •from  life*;  and  so  rather 
lelplessly  the  artist,  unpracticed  in  this  particu- 
lar form  of  invention,  *^heaped  up  in  these  por- 
traits all  sorts  of  details*  borrowed  from 
Tocqu^,  Grot  and  Develis.  By  Antropov  are 
also  various  paintings  of  sacred  subjects  for  the 
Empress  and  for  many  churches  (the  icons  pre- 
served in  the  Church  of  Saint  Andrew  at  Kiev 
bein^  of  special  interest)  ;  a  full-length  portrait 
of  Czar  Peter  III,  and  a  portrait  oi  Catharine 
II  in  coronation  robes. 

ANTSMONITE.    Sec  Stibnite. 

ANTWERP,  Belgium  (Dutch,  Antwerpen; 
French,  Anvers;  Spanish,  Amberes-  Old  Ger- 
man, Antorff;  from  *aent  werf,*  *on  the 
wharf*),  the  northernmost  province,  consisting 
largely  of  an  extensive  plain  of  1,096  square 
miles,  scarcely  diversified  by  a  single  elevation. 
It  is  sandy  but  fertile,  producing  grain,  flax, 
hemp,  fruit  and  tobacco,  as  well  as  cattle,  sheep 
and  horses;  on  the  north  and  northeast,  how- 
ever, there  are  considerable  tracts  of  morass 
and  heath.  The  principal  rivers,  the  Scheldt  and 
its  tributaries,  the  Rupel,  Nethe  and  Dylc,  are 
navigable ;  while  railways  intersect  the  country 
in  various  directions,  and  there  are  also  several 
canals.  The  chief  towns  are  Antwerp,  Mechlin 
(Malines),  Tumhout,  Lierre  and  Boom.  Pop. 
1,005.000. 

ANTWERP,  Belgium,  canital  of  the  prov- 
ince of  the  same  name,  situated  about  SO  miles 
from  the  open  sea  and  25  miles  north  of  Brus- 
sels, in  a  level  tract  on  the  ripht  bank  of  the 
Scheldt,  which  is  there  about  2,200  feet  broad 
and  has  a  depth  at  ebb-tide  of  from  30  to  40 
feet,  with  a  rise  at  spring-tides  of  12  or  14. 
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Since  1905  new  docks  and  granite  quays  ^dth 
every  modem  improvement  have  greatly  added 
to  Antwerp's  reputation  as  one  of  the  finest 
harbors  and  one  of  the  busiest  commercial 
ports  in  the  world.  The  volume  of  its  exports 
averages  annually  from  6,500,000  to  8,000,000 
tons  in  recent  years,  valued  at  from  $360,000,000 
to  $450,000,000,  while  the  imports  average 
slightly  above  the  same  amounts  —  the  largest 
of  the  imports  being  grain.  The  chief  manu- 
facturing industries  of  Antwerp  comprise  tex- 
tiles, brewing,  distilling,  diamond-cutting,  sugar 
refining,  cigars  and  tobacco.  Modern  Antwerp 
is  one  of  the  most  attractive  of  improved 
Euroijean  cities.  It  still  retains  a  few  of  its 
historical  buildings. 

The  Cathedral  of  Notre  Dame,  dating  from 
the  14th  century,  is  its  most  noteworthy  edifice, 
the  largest  and  most  beautiful  Gothic  structure 
in  the  Low  Countries,  with  a  tower  over  400 
feet  hig^.  Its  area  is  70,060  square  feet  and 
it  contains  Rubens'  paintings,  <The  Descent 
from  the  Cross, >  < Elevation  of  the  Cross >  and 
*Thc  Assumption.*  Other  important  buildings 
are  the  church  of  Saint  Jacques,  begun  in  1491, 
the  Hotel  de  Ville,  the  Bourse,  the  Museum, 
the  old  Meat  Market,  the  Archers'  Guildhall 
and  the  restored  Steen,  part  of  the  old  10th 
century  castle,  now  occupied  as  a  museum  of 
antiquities.  Fine  boulevards  mark  the  sites  of 
ancient  city  walls  and  ramparts  which  were 
gradually  extended  and  improved  until  they 
attained  a  circuit  of  over  eight  miles  with  a 
system  of  eight  outlying  forts  for  defenses. 
After  the  Franco-German  War  of  1871-72  this 
system  was  strengthened  by  a  second  extended 
line  of  15  forts  which  by  1913  were  considered 
to  have  made  Antwerp  one  of  the  strongest 
fortified  cities  in  the  world. 

Antwerp  is  the  birthplace  of  a  number  of 
distinguished  men  in  various  departments,  as 
the  painters  Vandyck  (b.  1599),  Teniers  the 
elder  (1582),  Teniers  the  younger  (1610),  Jor- 
daens  (1594).  Frans  Floris  (1520).  Gonzales 
Cocques  (1618);  the  philologist  Gruter  (1560), 
the  geographer  Ortelius  (1527),  the  engraver 
Edelmck  (1649),  and,  among  more  modem 
celebrities,  Van  Materen  the  historian,  Ogier  the 
dramatist,  and  Henri  Conscience  the  novelist. 
Rubens  was  bom  at  Cologne,  but  his  family 
belonged  to  Antwerp,  and  he  was  educated,  re- 
sided and  died  in  the  latter  city. 

Antwerp  was  probably  founded  some  time 
before  the  8th  century,  when  the  Antwerpians 
or  Ganerbians,  as  they  began  to  he  called,  were 
converted  to  Christianity.  In  837  the  town  fell 
into  the  hands  of  the.  Northmen,  who  kept 
possession  of  it  for  about  60  years.  It  was 
erected  into  a  marquisate  of  the  Holy  Roman 
Empire  by  Henry  II  in  1008,  and  as  such  was 
bestowed  by  Henry  IV,  in  1076,  on  God f  rev  of 
Bouillon.  About  the  beginning  of  the  12th 
century  it  had  considerable  commercial  orosoer- 
ity;  and  in  the  13th  its  municipal  institutions 
took  definite  shape.  It  is  worthy  of  notice  that 
the  law  of  1290  contained  provisions  identical 
with  those  of  the  Habeas  Cforpus  Act  of  Eng- 
land, maintaining  the  inviolability  of  the  citi- 
zen's dwelling  and  acknowledging  the  right  of 
every  man  to  be  -judged^  by  his  peers  and  to 
have  a  voice  in  the  imposition  of  taxes.  As  the 
result  of  such  security  and  freedom  the  com- 
merce of  the  city  rapidly  increased.  Enf^lish 
wools  for  the  great  manufactories  at  Louvain, 
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Brussels,  Tirkmont,  Diest  and  Leau  were  im- 
ported Uirough  Antwerp;  and  English  mer- 
chants, who  formed  a  'factory*  there  in  1296^ 
received  special  protection  by  charters  (1305, 
1341.  1346,  1349)  from  the  Dukes  of  Brabant 
Between  1488  and  1570  was  the  time  of  the 
greatest  prosperity  which  Antwerp  was  destined 
to  attain  for  several  centuries.  The  discovery 
of  America  in  1492,  and  of  the  passage  to  India 
in  1497,  produced  a  great  change  in  all  Euro- 
pean navigation,  permanently  altering  the  old 
courses  of  commerce.  "While  in  consequence  of 
this  the  cities  of  the  Hanseatic  League  had 
withered,  and  Venice,  Nuremberg  and  Bruges 
were  sinking  into  decay,  Antwerp  was  rapidly 
growing  wealthy,  but  in  1576  it  was  taken  by 
the  Spaniards  and  given  up  to  a  three-days' 
pillage.  It  was  vainly  besieged  by  the  Duke  of 
Alen^on  in  1583;  and  after  a  very  obstinate 
defense  it  fell  before  the  assaults  of  the  Duke 
of  Parma^  whose  triumphal  entry  took  place 
17  Aug:.  1585,  Its  glory  departed;  its  commerce 
was  ruined ;  its  inhabitants  were  scattered.  The 
Dutch  in  their  jealousy  endeavored  to  complete 
its  ruin  by  building  forts  on  the  river  to  inter- 
cept the  passage  of  ships;  and  finally,  by  the 
peace  of  Westphalia  in  1648,  the  Scheldt  was 
definitely  closed.  In  1794  the  city  fell  into  the 
hands  of  the  French,  who  opened  the  river 
and  made  Antwerp  the  capital  of  the  depart- 
ment of  Deux  Nethes.  It  continued  in  French 
possession  till  1814.  Matters  of  dispute  be- 
tween Belgium  and  Holland  being  settled  by 
the  treaty  of  1839,  Antwerp  continued  peace- 
fully to  advance  in  prosperity  until  the  outbreak 
of  the  great  European  War  in  1914,  when  dur- 
ing the  German  invasion,  the  city  was  subjected 
to  Zeppelin  raids  and  the  forts  underwent  a 
bombardment  of  10  days  and  were  reduced  to 
ruins.  The  Belgian  army  with  their  British 
allies  withdrew  and,  without  any  form  of  sur- 
render, the  Germans  entered  and  occupied  the 
city  9  Oct.  1914,  subsequently  levying  oppressive 
tribute  on  the  inhabitants.  Population  (exclu- 
sive of  suburbs)  312,000;  with  suburbs,  399,000. 

ANUCHIN,  Dimitri  Nikolaievich,  a-noo'- 
chen,  Russian  anthropologist  and  geographer: 
b.  St.  Petersburg,  27  Jan.  1843.  Elementary  edu- 
cation he  received  in  a  gymnasium.  Later  he 
studied  historv  and  philology  at  the  University 
of  Sl  Petersburg;  specialized  in  anthropology 
and  zoology  at  the  University  of  Moscow.  In 
1880  die  University  of  Moscow  awarded  him 
the  degree  of  M.A.  for  the  dissertation  <  Con- 
cerning Certain  Anomalies  of  the  Human 
SkulL^  After  a  preliminaiy  preparation  abroad 
at  the  expense  of  the  university,  he  was  ap- 
pointed assistant  professor  in  anthropology,  in 
1884  sub-professor  in  the  newly  established 
faculty  of  geography  and  anthropology,  and  in 
1887  regular  professor.  In  1889  the  University 
of  Moscow  awarded  him  the  honorary  degree 
of  doctor  of  geography.  •  He  was  the  first  to 
introduce  the  teaching  of  anthropology,  ethnol- 
ogy and  agriculture  in  Russian  universities.  He 
onginated  at  the  University  of  Moscow  an 
anthropological  museum  (1879)  and  a  Museum 
of  Geographer  (1892).  He  has  been  connected 
with  the  Society  of  Amateur-Students  of  An- 
thropology, of  which  he  was  in  succession  sec- 
retary, associate  chairman  of  the  department  of 
anthropology,  vice-jjresident  and,  since  1892, 
president     At  his  initiative  a  department  of 
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geography  was  established  at  the  University  of 
Moscow  (1892),  which  in  1894  started  the  pub- 
lication Zemleviedeniye  (Geography)  with 
Anuchin  as  editor.  After  1875  he  took  part  in 
the  activities  of  the  Imperial  Archaeological 
Society  of  Moscow,  of  which  he  was  asso- 
ciate chairman  for  20  years.  He  is  an  honor- 
ary member  of  the  Academy  of  Science  of  the 
University  of  Kazan,  of  the  London  Anthro- 
pological Institute  and  of  many  other  scholarly 
societies.  His  most  valuable  works  are  his 
popular  scientific  articles  published  in  Priroda 
(Nature,  1874-75)  ;  ^Obschestvo  Liubitelei  Yes- 
testvovedeni,*  (Bulletin  of  the  Society  of  Ama- 
teur-Students of  Natural  History  1887)  ;  *  West- 
em  (Geographical  Society >  (1889)  ;  ^Drevnosti^ 
(Antiques*  ed  by  Archaeolo^cal  Society  of 
Moscow  1890)  \  ^Zemleviediemye^  (Geography, 
1895) ;  ^Trudm  VI  Odesskavo  Archaeologlches 
Kavo  Syezda^  (Vol.  VI  of  the  Archaeological 
Society  of  Odessa.  1886)  ;  <Trudui  V  Tifliches- 
kavo  Archxologicnes  Kavo  Syezda^  (Vol.  VI 
of  the  Archaeological  Society  of  Tiflis,  1887) ; 
and  other  scientific  publications.  A  series  of 
his  scientific  articles  is  also  published  in  the 
^Encyclopaedic  Dictionary^  of  Brockhaus  and 
£f  son.  He  also  contributed  to  Russkaya  Vied- 
emosti  whose  publisher  he  has  been  since  1883 
and  one  of  its  editors  since  the  nineties. 

ANUS,  the  external  termination  of  the 
rectum.  The  external  and  internal  sphincter 
muscles  keep  it  firmly  closed  and  the  levator 
ant  muscle  supports  the  rectum  and  pelvic 
structures  and  lifts  up  the  lower  end  of  the  gut 
during  the  act  of  defecation.  Infants  are 
sometimes  bom  with  a  congenital  closure  of 
the  rectum,  consisting  usually  of  a  thin  skin. 
The  obstruction  is  removed  by  a  simple  surgical 
operation.  Occasionally  there  are  more  com- 
plicated cases,  such  as  when  the  gut  terminates 
m  a  blind  sack  at  a  distance  from  the  rectum, 
or  when  the  rectum  terminates  in  the  bladder 
or  vagina.  These  cases  require  opening  of  the 
abdominal  cavity  and  creating  an  artificial  anus 
in  the  lower  part  of  the  abdominal  wall  The 
anus  is  subject  to  various  diseases.  Ulceration 
around  or  within  the  anus  is  a  frequent  occur- 
rence in  persons  of  uncleanly  habits.  Attention 
to  cleanuness  and  treating  the  ulcers  with 
caustics^  generally  effect  a  cure.  Fissure  or 
cracks  in  the  folds  of  the  skin  at  the  verge  o£ 
the  anus  cause  great  pain  during  evacuation  and 
are  usually  treated  by  ^  diet  tencfing  to  procure 
regular  and  softer  evacuations,  and  immediately 
sponging  with  warm  water.  Various  ointments 
are  also  applied  to  promote  healing.  Pruritus 
ani  or  itching  often  causes  suffering  and  dis- 
comfort and  may  result  from  any  general  dis- 
order of  the  system.  It  generally  disappears 
when  the  cause  is  removed  Other  diseases  of 
the  anus  are  fistula,  piles  and  prolapsus. 

ANVIL,  an  iron  or  steel  block  with  a 
smooth  top  on  which  malleable  metals  are  ham- 
mered and  shaped.  They  vary  in  size  from  the 
small  articles  used  by  gold-  and  silversmiths  or 
jewelers  to  the  huge  blocks  of  power  hammers. 
Blacksmiths'  anvils  have  a  cone  at  one  end  of 
the  fiat  face  for  rounding  metals  such  as  horse- 
shoes. Anvils  generally  are  made  of  cast  iron 
faced  with  steel. 

ANWYL,  an"l.  Sir  Edward,  Welsh:  phi- 
lologist and  author:  b.  1866;  d.  Pontjrpridd, 
South  Wales,  8  Aug.  1914.    He  was  formerly 
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professor  of  VVelsh  and  comparative  philc^ogy 
at  the  University  College,  Wales,  was  member 
of  many  educational  bodies  and  published  sev- 
eral books  on  the  Celtic  language,  literature 
and  religion.  He  was  knighted  in  1911  and 
shortly  before  his  death  was  appointed  principal 
of  the  Monmouthshire  Training  College. 

ANZAC,  ^n'zac,  Turkey,  a  name  given  by 
the  British  to  a  cove  at  Gaba  Tepe,  on  the 
Gallipoli  peninsula.  The  word  is  made  up  of 
the  initials  of  the  Australian  and  New  Zealand 
Army  Corps,  previously  assembled  at  the  con- 
centration camps  in  Egypt,  which  landed  at  this 
spot  during  the  Entente  Allies'  ill-fated  Dar- 
danelles campaign  3  March  1915.  It  was  pro- 
posed to  alter  the  name  to  ^Anziac,'  the  addi- 
tion of  the  letter  *i*  being  meant  to 
include  the  Indian  Corps  which  arrived  in 
April,  and  with  a  powerful  force  of  troops 
from  southern  France,  reinforced  the  Allies  in 
their  naval  attack  on  the  Dardanelles,  the  Brit- 
ish colonials  being  assigned  to  the  European 
side  and  the  French  to  the  Asiatic  The  opera- 
tions were  successful  at  first,  and  the  Allies 
established  themselves  firmly  around  their  po- 
sitions, although  the  Turks  under  the  guidance 
of  their  German  officers  inflicted  severe  losses. 
Almost  daily  fighting  continued  until  a  landing 
was  effected  by  new  troops  6  August  at  Suvla 
Bay,  20  miles  from  the  Anzac  position^  and 
fresh  attacks  were  made  in  conjunction.  The 
attack  by  the  Anzac  troops,  after  a  series  of 
desperate  actions,  was  carried  to  the  summit  of 
the  dominating  Sari  Bahr  and  the  Chanak  Bahr 
ridges,  and  although  repulsed,  positions  were 
consolidated  effectively  close  by.  More  fighting 
occurred  until  the  abandonment  of  the  Dar- 
danelles campaign  led  to  the  successful  with- 
drawal on  19  December  of  the  colonial  troops 
from  the  lines  which  they  had  so  gallantly  won 
and  held  for  over  five  months  at  Anzac  and 
Suvla  Bay  in  the  rear  of  the  Dardanelles  forts. 
See  Australia  and  the  War. 

ANZENGRUBER,  Sn'ts^n-groo-ber.  Lud- 
wig,  German  dramatist:  b.  Vienna,  29  Nov. 
1839;  d.  Vienna,  10  Dec.  1889.  In  early  life  he 
sometimes  wrote  under  the  pseudonym  L.  Gru- 
ber.  His  fathe/s  ancestors  were  Austrian 
peasants  and  his  mother  was  of  Viennese 
descent.  The  elder  Anzcngruber,  who  was  an 
admirer  of  Schiller,  tried  his  hand  at  writing 
dramas  and  stories  but  without  success.  He 
was  instrumental,  however,  in  early  turning  the 
attention  of  his  boy  to  the  drama  and  the 
theatre.  The  family  lived  in  straitened  cir- 
cumstances and  when  the  father  died  young 
Ludwig  had  to  take  a  position  in  a  bookstore. 
The  duties  of  the  position  did  not  greatly  ap- 
peal to  him,  but  he  had  an  opportunity  to  sat- 
isfy his  taste  for  wide  readmg.  His  carhr 
interest  in  the  theatre  developed  and  in  18S9 
he  became  a  traveling  actor,  going  about  the 
country  accompanied  by  his  mother.  On  these 
journeys  he  had  opportunity  to  become  ac- 
quainted witfi  various  tjrpes  of  characters  which 
he  later  embodied  in  his  dramas  and  novels.  In 
fact,  these  travels  brought  nearly  all  the  knowl- 
edge of  peasant  life  that  he  possessed,  as  the 
rest  of  his  days  were  spent  in  Vienna. 

In  1869,  after  having  been  without  a  theat- 
rical engagement  for  some  time,  he  took  a 
position  as  clerk  in  the  Vienna  police  depart- 
ment   This  experience  he  always  valued,  as  it 


made  him  more  intimately  acaoainted  with 
human  nature  and  gave  him  a  knowledge  of 
the  seamy  side  of  life.  He  wrote  popular  plays 
all  along  but  had  achieved  success  with  none 
of  them,  when  suddenly  in  1870  he  became 
famous  with  his  ^Pfarrer  von  Kirchfeld.*  The 
public  was  visibly  affected  when  it  was  pre- 
sented on  the  stage  and  its  reputation  Was 
helped  by  the  favorable  criticism  of  Heinrich 
Laube.  Anzengruber  now  resigned  his  position 
with  the  police  department  and  devoted  all  his 
attention  to  literary  work.  Among  his  dramas 
of  this  oeriod  ^Der  Meineidbauer^  (1871),  <Die 
Kreuzelschreiber>  (1872),  <Der  G'wissens- 
wurm>  (1874),  <Der  Doppelselbstmord*  (1875), 
<Der  ledige  Hof>  (1877),  <Das  vierte  Gebot> 
(1877)  are  the  most  important.  In  1878  he  was 
awarded  the  Schiller  prize. 

Then  followed  a  period  of  unproductivity  in 
the  drama  due  largely  to  the  failure  of  two  of 
his  plays  in  1879.  The  years  1880-^  were 
mostly  devoted  to  the  writing  of  novels  and 
short  stories  and  the  editing  of  a  journal.  Die 
Heimat.  In  1885  he  secured  a  fixed  income  as 
editor  of  the  humorous  paper  Figaro,  Begin- 
ning with  1886  the  interest  in  his  dramas  was 
agam  revived  in  Vienna.  In  the  meantime  he 
had  made  his  reputation  in  north  (Germany. 
^Das  vierte  Gebot'  had  been  especially  well 
received  in  Berlin.  In  1886  he  was  awarded  the 
Grillparzer  prize  for  his  drama  ^Heimg'funden' 
(1885).  Of  his  later  dramas  <Stahl  und  Stein> 
(1886)  and  <Fleck  auf  der  Ehr>  (1889)  should 
be  mentioned  At  this  time  the  Vienna  theatres 
were'  again  producing  his  plays  with  continued 
success.  When  Anzengruber  died  in  1889  he 
was  the  leading  dramatist  of  the  German- 
speaking  people  of  that  day. 

He  also  wrote  novels  of  interest  and  power, 
the  chief  ones  being  ^Der  Schandfleck*  (1876, 
rewritten  1883)  and  ^Der  Stemsteinhof' 
(1885),  and  a  number  of  excellent  short  stories. 
But  his  great  importance  as  a  writer  is  in  his 
dramas.  He  was  a  reformer  of  the  German 
stage.  He  put  his  plays  upon  a  popular  basis. 
His  characters  are  largely  original  and  selected 
from  among  the  people,  many  of  them  using 
the  dialect  of  the  Austrian  peasantry.  He  de- 
picted life  in  a  realistic  manner  as  he  himself 
saw  it  and  had  experienced  it.  The  popular 
farce,  as  it  existed  on  the  Vienna  stage  at  that 
time,  he  developed  into  a  dignified  drama  of 
psychological  depth.  The  scenic  effect  of  his 
plays  was  heightened  by  making  use  of  music. 
He  was  imbued  with  optimism  and  a  genuine 
humor  emanates  from  his  characters.  Withal 
he  was  serious  of  purpose  and  didactic,  at  times 
extremely  so,  some  of  his  characters  having  a 
tendency  to  preach  and  to  exhort.  (See  Priest 
OP  KiRCHFELO,  The.)  Consult  Giesammelte 
Weiice  (10  vols.,  1890;  3d  ed.,  1897);  Bettel- 
heim.  A.,  <  Ludwig  Anzengruber.  der  Mann, 
sein  Werk,  und  seine  Weltanschauung*  (in 
<Geisteshelden,>  Vol.  iV,.  2d  ed.,  Berlin  1898)  ; 
Friedmann,  S.,  *  Ludwig  Anzengruber*  (Leip- 
zig 1902). 

William  F.  Hauhart, 
Assistant  Professor  of  German,  University  of 
Michigan. 

AORIST  (Greek,  aoristos,  «indefinite^),. 
the  name  given  to  one  of  the  tenses  of  the 
Greek  verb,  expressive  of  indefinite  past  time. 
The  Greek  verb  is  very  rich  in  past  tenses, 
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possessing  besides  the  aorist  the  imperfect,  per- 
fect and  pluperfect.  While  these  express  repe- 
titioot  continuance  or  the  relation  between  one 
time  and  another,  no  such  shade  of  meaning 
attaches  to  the  aorist  The  difference  between 
the  first  and  the  second  aorist  is  in  form  only 
and  not  in  meaning. 

AORTA,  the  name  given  to  the  great 
arterial  trunk  of  the  body.  It  springs  from  the 
left  ventricle  of  the  heart,  arches  backward  to 
the  vertebral  column,  and,  descending  in  the 
back  portion  of  the  thorax,  passes  through  the 
diaphragm  into  the  posterior  part  of  the  abdo^ 
men,  at  the  lower  portion  of  which,  opposite 
the  fourth  lumbar  segment  of  the  spinal  col- 
umn,^ it  divides  into  the  two  common  iliac 
arteries.  Throughout  its  course  it  becomes 
smaller  and  smafler,  and  gives  off  a  large  num- 
ber of  branches  that  send  blood  to  all  parts 
of  the  body.  It  is  not  divided  into  any  distinct 
divisions,  but  for  conventional  purposes  of  de- 
scription anatomists  describe  three  parts,  the 
arch,  the  thoracic  aorta  and  the  abdominal 
aorta.  The  arch  reaches  to  the  lower  border 
of  the  fifth  thoracic  vertebra;  from  this  point  to 
die  opening  in  the  diaphra^  it  is  known  as  the 
thoracic  aorta ;  from  the  diaphragm  to  its  bifur- 
cation into  the^  iliacs,  the  abdominal  aorta. 
At  its  very  beginning  at  the  top  of  the  heart 
it  gives  off  the  coronary  arteries  that  supply 
the  walls  of  the  heart  with  blood.  The  arch 
is  then  conventionally  divided  into  three  parts, 
the  ascending,  transverse  and  descending  por- 
tions. From  the  transverse  portion  of  the  arch 
the  great  vessels  of  the  neck,  head  ^nd  arms 
are  given  off, —  the  innominate  or  brachio- 
cephadic  artery,  that  goes  to  the  head  and  upper 
extremity  of  the  right  side,  the  left  common 
carotid,  to  the  head  on  the  left  side  and  the 
subclavian  that  supplies  the  upper  extriemity 
of  the  left  side.  There  are  really  two  large 
arteries  supplying  each  side,  but  on  the  right 
they  arise  from  the  one  branch  from  the  aorta, 
while  on  the  left  side  the  arteries  going  to  the 
head  and  to  the  upper  extremities  are  separate. 
The  thoracic  aorta  lies  dose  to  the  spinal 
column  in  the  chest.  It  supplies  arteries  ex- 
tending to  the  walls  of  the  chest  and  to  all  the 
viscera  in  the  thorax,  lungs,  etc.,  save  the  heart. 
The  abdominal  aort^  supplies  the  diaphragm, 
the  muscles  of  the  walls  of  the  abdomen,  the 
hver,  kidneys,  spleen,  stomach,  pancreas  su- 
prarenals,  the  small  and  large  intestines,  the 
spermatic  vesicles  and  a  part  of  the  pelvis. 
The  two  great  branches  into  which  it  finally 
divides  supply  the  pelvic  walls,  the  organs  in 
the  pelvis,  the  external  genitals  and  finally  the 
lower  limbs.  There  are  a  number  of  variations 
in  the  details  of  the  distribution  of  the  differ- 
ent large  vessels  of  the  aorta,  but  these  concern 
the  anatomist.  The  walls  of  the  aorta  resemble 
in  their  microscopical  structure  those  of  the 
arteries  of  the  body  save  in  possessing  more 
elastic  fibrous  tissues.  This  is  necessitated  be- 
cause of  the  greater  pressure  on  thi^  part  of 
the  circulatory  apparatus.  See  Artery;  Circu- 
LATiON ;  Heart. 

AOSTA,  a-6s't^,  Italy,  town  in  Piedmont, 
50  miles  northwest  of  Turin.  It  is  the  seat  of  a 
bishop,  and  possesses  a  collegiate  and  three 
parish  churches,  two  colleges  and  two  hospitals. 
Among  its  antiquities  are  a  triumphal  arch, 
erected  to  the  memory  of  Augustus  who  rebuilt 


the  town  and  gave  it  the  name  of  Augusta 
Praetoria;  a  gate  with  fhree  arches,  and  the 
remains  of  an  amphitheatre,  and  the  old  Roman 
walls  which  still  surround  the  town.  It  has 
some  trade  in  wine,  cheese,  hemp  and  leather. 
AOUDAD,  a'oo-dad,  or  ARUI,  a  some- 
what g[oat-like  wild  sheep  (Ovis  tragelaphus), 
inhabiting  the  Atlas  Mountains  of  northern 
Africa.  It  is  about  three  feet  in  height,  and  its 
horns,  which  resemble  those  of  the  bharal 
are  about  two  feet  long.  It  is  espedallv 
characterized  by  the  long  whitish  hair  depend- 
ing- from  the  throat,  chest  and  forelegs,  but 
elsewhere  its  coat  is  short  and  light  brown, 
enabling  it  to  hide  easily  among  the  rocks  of 
its  mountain  home.  Many  other  names  are 
given  to  it,  as  *ruffed  moufflon,*  ^bearded  ar- 
gali,»  «kebsh»  (Egypt),  «tidal»  or  «teybal,»  and 
*beden»  (Nubia).  It  is  a  common  resident  in 
menageries,  where  it  breeds  readily. 

AOUL,  the  finest  of  the  Somaliland  gazelles 
iGasella  soemmerringi) ,  with  massive  lyrate 
horns.  Its  height  is  about  30  inches,  and  the 
borders  of  the  ears  and  face  are  strildngly 
marked  with  black. 

APACHE,  ^-pa'che  (Pima,  «enemy*),  the 
name  of  a  large  Indian  tribe  of  the  Athabascan 
stock,  kindrea  of  the  Navajos,  and  originally 
occupying  the  region  from  central  Texas  to  the 
Colorado  River  in  Arizona.  The  Spaniards  ap- 
plied the  name,  borrowed  from  the  Pimas,  to 
all  the  races  just^  north  of  Mexico,  whom  they 
classed  as  Apaches  de  Xila.  Apaches  de  Navajo, 
and  Apaches  Vaqueros,  the  first-named  being 
our  Apaches.  When  the  United  States  by  the 
Gadsden  Purchase  (q.v.)  first  came  in  contact 
with  them  they  numbered  about  10,000  and  had 
long  been  at  mortal  feud  with  the  Mexicans. 
For  a  few  years  they  gave  the  Americans  rela- 
tively Uttle  trouble  of  an  acute  kind,  but  after 
a  serious  raid  in  1857  it  was  urged  by  those 
with  knowledge  that  they  should  be  settled 
north  of  the  Gila,  taught  industries,  and 
watched.  This  was  not  done,  however,  and  in 
1860  the  whole  tribe  went  on  the  warpath.  The 
next  year  the  Civil^  War  caused  the  troops  to 
be  withdrawn,  and  in  a  short  time  the  Apaches 
had^  murdered  or  driven  out  every  white  in- 
habitant of  the  Arizona  Territory  except  a  few 
hundred  who  took  refuge  in  Tucson.  For 
nearly  10  years  the  Territory  was  the  scene  of 
one  of  the  most  awful  Indian  wars  in  history, 
which  practically  stopped  all  progress  there. 
On  the  Indian  side  it  was  entirely  an  affair  of 
ambushes  or  of  sudden  raids  from  mountain 
strongholds,  with  burning  and  slaughtering, 
and  carrying  off  of  captives  to  be  mutilated  or 
outraged  and  then  tortured  to  death.  About 
a  thousand  men,  women  and  children  perished. 
Military  operations  were  repeatedly  stopped  for 
a  considerable  period  by  the  government  com- 
missioners, who  wished  to  institute  a  policy  of 
.jpndness,  but  finally  Gen.  George  H,  Crook  was 
allowed  to  proceed  without  interruption  in 
1872-74,  and  put  an  end  to  the  operations  of 
the  bands  as  a  whole  in  1874.  But  the  govern- 
ment policy  of  concentrating  them  all  on  one 
reservation  of  San  Carlos,  Arizona.,  had  unfor- 
tunate results.  They  objected  to  live  with  other 
bands  with  whom  they  were  as  much  at  feud 
as  with  the  whites,  and  also  to  leave  their 
chosen  districts  once  given  them  by  the  govern- 
ment ;  but  both  General  Crook  and  his  successor, 
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who  opposed  the  transfers,  were  removed  to 
other  departments.  Again  and  again  the  bands 
escaped  while  being  removed,  and  renewed  their 
outrages;  and  for  six  years  more  there  was  a 
succession  of  bloody  raids  which  swelled  the 
total  of  horroES  in  the  unfortunate  Territory 
and  New  Mexico.  In  1882  Crook  was  restored, 
and  by  tact  and  their  confidence  in  him  in- 
duced about  1,500,  or  over  a  fourth  of  them, 
to  live  on  the  reservation  without  rations.  But 
the  rest  liked  their  life  much  too  well  to  give 
it  up ;  repeatedly  they  surrendered  and  returned 
witn  Crook  only  to  break  their  promise  and 
return  to  the  warpath.  The  last  time  was 
in  March  1886,  when  they  escaped  before  en- 
tering Arizona  and  continued  their  outrages 
along  the  border  for  five  months.  The  uproar 
against  Crook  for  being  duped  (he  had  upheld 
the  essential  justice  of  their  cause,  and  his  be- 
lief in  their  willingness  to  behave,  against  the 
people)  caused  his  replacement  by  Gen.  Nelson 
A.  Miles,  who  finally  cornered  the  band  and 
forced  it  to  surrender.  But  the  attempt  to  set- 
tle the  Chirichuas  and  Hot  Springs  bands  — 
the  fiercest  Indians  on  the  contment,  according 
to  General  Crook  —  on  a  reservation  in  Arizona 
roused  such  a  storm  of  protest  from  Arizonians 
that  they  were  removed  to  Florida  instead,  then 
to  Alabama,  and  finally  to  Fort  Sill,  Okla., 
where  they  still  remain,  to  the  number  of  some 
300.  In  all  there  are  now  about  5,200  Apaches. 
The  name  is  sometimes  applied  to  the  Jicanllas, 
Mescaleros  and  Lipans  by  reason  of  linguistic 
affinities;  but  incorrectly.  Consult  Bancroft, 
^Native  Races  of  the  Pacific  States^  (Vol. 
XVII,  1880). 

APALACHEB,  ap-9-la'ch&  or  APALA- 
CHI,  a  tnbe  of  Indians  of  the  Muskfaogean 
stock,  first  mentioned  in  1526  as  occupying  the 
territory  about  Apalachee  Bay  and  Saint 
Mark's  River  in  northwestern  Florida  and 
northward  to  the  mountains  to  which  they  have 
given  their  name.  Near  the  end  of  the  16th 
century  Spanish  Franciscan  friars  fotmded 
missions  among  them,  till  the  war  of  the  Span- 
ish Succession,  a  century  later,  when  the  Span- 
ish attempted  to  use  the  Indians  as  allies 
against  the  English  Carolinas.  Twice  before 
the  Spaniards  had  invaded  Carolina  from 
Saint  Augustine;  and  now,  in  1702,  they 
headed  a  party  of  900  Apalachees  and  marched 
into  Georgia.  The  Credcs,  who  were  friendly 
to  the  English,  not  only  warned  them,  but  a 
party  of  500  ambushed  the  Apalachees  and 
routed  them  with  great  slaughter.  The  Caro- 
linians determined  to  .take  the  offensive  and 
after  a  fruitless  expedition  to  Saint  Augustine 
in  December  1703  one  was  undertaken  into  the 
Apalachian  territor>^  which  supplied  that  city 
with  provisions  ana  contained  many  Spanish 
forts.  With  50  white  men  and  1,000  Creeks  its 
leader  stormed  one  fortified  town  and  won  a 
sharp  battle,  capturing  several  hundred  Indians 
with  women  and  chfldren.  Five  other  towns 
surrendered  unconditionally,  while  a  powerful 
cacique  capitulated  for  his  own  safety.  The 
expedition  returned  in  March  1704  with  100 
Indian  slaves  and  1,300  free  Indians,  who  were 
settled  among  the  Creeks.^  Twice  more  within 
the  next  four  years  Carolina  invaded  this  ter- 
ritory with  such  results  that  in  1708  it  held  850 
Indian  slaves  in  addition  to  what  had  been  given 
to  the  Creeks.  The  Apalachees  were  thus  prac- 
tically obliterated;  and  though  for  a  time  they 


maintained  their  individual  existence  they 
finally  became  merged  with  the  Creeks.  Consult 
McCready^  *  History  of  South  Carolina  under 
the  Proprietary  Ciovemment*  (1897). 

APALACHEE,  a'pa-la'che.  BAY,  a  large 
arm  on  the  south  coast  of  Florida,  in  the  Gmf 
of  Mexico,  having  a  breadth  of  about  90  miles 
and  an  extent  inland  of  50  miles.  At  the 
mouth  of  the  Saint  Mark's  River,  which  flows 
into  the  bay,  is  the  town  of  Saint  Mark's. 

APALACHICOLA,  a'pa^ich-i-ko-la,  Fla., 
city,  port  of  entry  and  county-seat  of  Franklin 
County,  on  Saint  George  Sound  (Gulf  of  Mex- 
ico), at  the  mouth  of  the  Apalachicola  River; 
85  miles  southwest  of  Tallahassee;  on  the 
C^rrabelle,  Tallahassee  &  (Georgia  Railroad 
and  the  following  lines  of  steamships:  Plant; 
People's;  Merchants  and  Planters';  Gulf  Nav- 
igation Company;  Central  Gulf  (Toast  Com- 
pany; and  the  Apalachicola  and  Chipola  River 
line.  The  city  has  an  important  trade  in  tim- 
ber and  naval  stores.  The  value  of  its  foreign 
commerce  in  1901  amounted  to  $370,000,  the 
most  of  which  was  in  export  trade.  The  city 
has  one  national  and  several  private  banks. 
Pop.  (1910)  3,065. 

APALACHICOLA,  a  river  flowing  from 
southeastern  Georgia  across  Florida  and  en- 
tering the  Gulf  of  Mexico  through  Apalachi- 
cola Bay.  It  is  navigable  throughout  i(s 
length  of  90  miles  and  is  formed  by  the  union 
of  the  Flint  and  Chattahoochee  rivers. 

APANAGE,  or  APPANAGE,  an  allow- 
ance formerly  received  by  the  vounger  princes 
of  a  reining  house  in  which  the  right  of 
primogemture  prevailed,  from  the  revenues 
of  the  country.  It  consisted  mostly  in  money, 
with  the  use  of  a  residence  and  hunting 
^rounds,^  attended  frequently  with  the  right  of 
jurisdiction  over  these  domains. 

APAR,  a'ptar,  th^  three-banded  armadillo 
(Tolypeutes  tricinctus),  which  has  three  mova- 
ble bands  and  is  one  of  the  small  species  able 
to  roll  itself  into  a  ball.    See  Armadillo. 

APAREJO,  «'par-alid.  This  pack-saddle, 
most  generally  used  in  military  service,  con- 
sists of  a  strong  leather  sack,  about  two  feet 
wide  and  from  55  to  60  inches  long,  according 
to  the  girth  of  the  animal.  A  seam  running 
from  the  front  to  the  rear  of  the  aparejo  di- 
vides it  into  two  equal  parts,  each  of  which  is 
composed  of  a  double  layer  of  hide,  with  suf- 
ficient space  between  to  introduce  a  suitable 
stuffing  of  hay,  grass,  moss,  fibre,  etc  These 
side-flaps^  when  fastened  togedier  at  the  top, 
form  a  ndge  within  which  the  backbone  of  the 
animal  rests  free  from  friction  or  pressure. 
On  the  inside  of  each  flap  is  left  a  circular 
hole  through  which  the  stuffing  material  can 
at  any  time  be  reached.  The  careful  packer 
should  keep  the  stuffing  evenly  distributed,  or 
so  as  to  vary  with  the  conformation  of  the 
back  of  the  particular  animal,  as  portions  of 
it  are  constantly  shifting  and  working  up  into 
lumps,  in  consequence  of  the  travel.  The 
drawings  show  the  interior  and  exterior  of  the 
aparejo.  To  set  up  the  aparejo,  or  to  give  it 
evenness  and  stiffness,  small  ash,  rose  or  wil- 
low sprouts  from  one-half  to  three- fourths  of 
an  inch  in  diameter  and  as  long  as  possille 
without  springing  (any  tough  and  elastic 
wood  will  answer),  are  placed  inside  of  it 
and    at    equal    distances    apart  —  about    two 
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inches.  On  the  inside  of  these  and  toward  the 
animal  coarse  grass  or  hay  (such  as  is  light 
and  tough  and  will  not  break  up)  is  placed 
layer  after  layer  until  the  sides  are  as  full  as 
possible.  The  comers  should  be  stuffed  as  hard 
as  possible  bv  means  of  a  sharp  stick.  Serious 
trouble  is  often  experienced  on  long  and  toil- 
some marches  from  loss  of  flesh,  causing  the 
aparejo  to  fit  badly  and  cause  a  sore  back. 
Great  care  must  be  taken  to  make  good  all 
deficiencies  in  the  stuff mg,  and  when  the  aparejo 
is  too  large  to  be  adapted  to  a  thin  animal  by 
stuffings  a  portion  should  be  cut  out  of  the  cen- 
tre. Straw  pads  are  useful  for  protecting  the 
hips  and  withers  when  placed  under  the 
cinches  of  those  animals  carrying  rough  loads. 
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When  the  aparejo  is  stuffed  it  should  be  put 
on  the  animal  for  which  it  is  intended  and  the 
crupper  adjusted.  The  shape  of  the  apparejo 
enables  all  loads  to  be  nicely  balanced.  One 
hundred  pounds  on  one  side  may  be  made  to 
ride  with  50  pounds  on  the  other  without 
straining  the  animal.  It  presents  much  more 
surface  for  pressure  to  the  animal  than  any 
other  form  of  pack-saddle.  The  lower  cor- 
ners secure  the  lash-rope  and  prevent  it  slip- 
ping when  on  the  road.  By  removing  the  hay 
or  stuffing  from  the  side  a  sore  back  may  be 
easily  remedied  and  by  properly  adjusting  the 
filling  the  aparejo  mav  be  made  to  perfectly 
fit  a  badly-shaped  back.  These  may  be  cited 
as  some  of  its  advantages. 

APARRI,  9«p&r'r^  Philippines,  town  of 
the  Cagayan  province,  on  the  river  Cagayan, 
near  its  mouth.     Pop.  11,265. 

APARTMENT  HOUSE,  the  term  used 
in  the  United  States  to  designate  a  structure 
intended  to  accommodate  several  families,  each 
in  its  own  set  of  rooms,  which  form  a  separate 
dwelling.  Such  structures  are  of  comparative- 
ly recent  introduction,  but  houses  of  this  kind 
have  long  been  built  in  Europe.  In  New  York 
and  other  American  cities  there  are  now  great 
blocks  of  such  houses,  which  provide  excellent 
and  commodious  dwellings  at  a  lower  rent 
than  if  each  were  a  separate  building.  See 
Architecture,  American. 

APAT'ELITE  (from  the  Greek  apatelos, 
^deceit  fuF),  a  mineral  related  to  raimondite, 
occurring  in  small  yellow,  friable  nodules  in 


the  immediate  vicinity  of  Paris,  France.  It 
has  the  probable  composition  4FesOt.6SOa. 
3H,0. 

APATITE  (from  the  Greek  word  apate, 
^deceit,^  in  allusion  to  the  fact  that  apatite  is 
often  confused  with  other  minerals),  a  native 
phosphate  of  calcium,  combined  with  fluorine 
or  chlorine  and  crystallizing  in  the  hexagonal 
system,  though  also  occurring  massive.  The 
crystals  have  a  specific  gravity  of  about  3.2 
and  a  hardness  of  5.  Apatite  is  usually  green, 
but  it  may  occur  white  or  strongly  red,  yellow, 
brown,  or  blue.  The  common  variety  nas  the 
formula  (CaF)  Ca4(Po«)a  and  is  known  as 
^fluor-apatite* ;  but  the  fluorine  is  sometimes  re- 
placed to  a  considerable  extent,  or  even  wholly, 
by  chlorine.  In  such  cases  the  mineral  is  known 
as  *chlor-apatite.*  A  variety  called  *mangan- 
apatite®  is^  also  known,  in  which  the  calcium 
of  the  typical  mineral  is  partially  replaced  by 
manganese.  Apatite  is  widely  distributed,  par- 
ticularly as  segregations  in  pegmatite  duces. 
The  Canadian  apatite  occurs  massive  or  in 
large  crystals.  It  was  formerly  extensively 
mined  as  a  fertilizer,  but  its  use  has  now  been 
almost  entirely  supplanted  by  the  ^'rock  phos- 
phate* of  Florida,  South  Carolina  and  Ten- 
nessee. 

Apatite  Group. —  In  mineralogy,  a  group 
of  mmerals  crystallizing  in  the  hexagonal  sys- 
tem and  consisting  of  arsenates,  phosphates 
and  vanadates  of  calcium  and  lead,  associated 
with  chlorine  or  fluorine.  It  contains  apatite, 
pyromorphite,  mimctite,  vanadinite,  hedyphane, 
pleonectite  and  svabite. 

APE  (A.  S.  apa,  Ger.  Affe),  in  modem 
usage,  a  term  describing  an  Old-world  tailless 
monkey,  such  as  the  gorilla,  orang-utan,  chim- 
panzee or  gibbon,  but  originally  an  exact  syn- 
onym for  monkey  and  applied  to  any  quadru- 
manous  animal  except  the  lemurs.    For  exam- 

Sles  of  this  older  usage  see  Baboon  ;  Macaque  ; 
(oNKEYS.  In  its  modern  sense  it  applies  par- 
ticularly to  the  family  SimiicUB,  or  anthropoid 
apes,  found  in  the  forests  of  the  equatorial 
re^^ions  of  the  Old  World  and  called  •anthro- 
poid* on  account  of  their  great  resemblance  to 
man.  This  likeness  is  especially  marked  in 
young  individuals  before  the  face  has  attained 
Its  full  brutality  of  expression,  the  canine 
teeth  their  great  size,  and  the  skull  its  final 
thickening  and  growth  into  crests  and  ridges. 
Except  for  the  shape  of  the  jaw  (which,  in- 
stead of  being  curved,  comes  to  a  noticeable 
angle  on  each  side  with  a  canine  tooth  at  the 
apex  of  each  angle)  and  for  the  development 
of  the  skull  already  mentioned,  as  well  as  for 
the  relative  length  of  the  arms  and  shortness 
of  the  legs  and  the  fact  that  the  great  toe  is 
short  and  more  or  less  opposable  to  the  other 
Angers,  an  ape's  skeleton  is  practically  the 
same  as  mans  though  larger  and  heavier  in 
proportion  to  the  body  and  lacking  certain 
curvatures  of  the  spine  which  adapt  the'  human 
frame  to  ease  in  an  erect  position.  The  brain- 
case  and  the  brain  itself  are  much  smaller 
than  in  man,  yet  similar  in  development  and 
the  brain  is  much  convoluted.  The  teeth  are 
of  the  same  number  as  man's  and  of  like 
character.  In  certain  divergences  of  structure 
exhibited  between  the  inferior  families  of 
monkeys  and  man,  the  ape  resembles  man  and 
differs  from  the  monkeys.  j 
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The  gibbons  (noticeable  for  standing  erect 
with  less  difficulty  than  any  other  apes),  the 
chimpanzee  ^ which  has  the  largest  brain),  the 
gorilla,  and  tne  orang-utang,  together  with  sev- 
eral extinct  and  fossil  species,  make  up  the 
anthropoid  apes.  All  are  clothed  with  hair  on 
all  parts  of  the  body  except  the  face  and 
palms;  they  have  no  cheek-pouches,  no  tail 
and  either  no  trace  or  but  very  slight  traces 
of  the  naked  spots  or  callosities  seen  upon  the 
buttocks  of  the  lower  apes.  All  are  as  large 
or  larger  than  man  and  all  can  walk  upright, 
though  they  are  more  at  case  in  climbing  than 
in  walking.  When  on  the  ground  they  make 
their  way  slowly,  sometimes  closing  the  hands 
in  order  to  walk  on  the  knuckles  instead  of 
the  palm  and  either  similarly  closing  the  foot 
or  walking  on  its  side.  Their  food  is  mainly 
vegetable,  yet  their  great  strength,  their  in- 
telligence and  their  savage  nature  place  them 
among  the  most  dangerous  of  wild  animals. 
See  Chimpanzee;  Gibbon;  Gorilla;  Orang- 
Utan;  Pithecanthropus. 

APEGA,  the  wife  of  Nabis,  a  tyrant  of 
Sparta,  who  invented  an  infernal  machine 
which  he  called  after  his  wife,  <^Apega.»  It 
was  a  box  exactly  resembling  his  wife  in  her 
royal  apparel,  but  the  intenor  was  full  of 
spikes  which  wounded  the  victim  enclosed  in 
almost  every  part  of  the  body.  The  *lron 
Virgin®  was  a  similar  instrument  employed 
by  the  Inquisition.  It  represented  a  woman 
of  Bavaria  and  the  spikes  were  so  arranged  as 
to  pierce  the  least  vital  parts  in  order  to  pro- 
long the  sufferings  of  the  victim  enclosed. 

APEL,  a'pel,  Johann  August,  German 
author:  b.  Leipzig  1771;  d.  1816.  His  <Ge- 
9pensterbuch>  and  <Wunderbuch>  were  both 
popular,  the  former  containing  the  bases  for 
the  text  of  Weber's  opera  of  <Der  Freischiitz.^ 
His  ^Metrik,*  which  includes  a  survey  of  an- 
cient prosody  is  his  best-known  work. 

APELDORN,  a'pel-dorn,  or  APBL- 
DOORN,  a  notably  attractive  town  of  Hol- 
land, province  of  Guelderland,  17  miles  north 
of  Arnhem;  with  manufactures  of  paper, 
morocco  leather  and  copper-plates.  The  Loo, 
a  favorite  palace  of  the  fate  King  of  Holland, 
is  at  Apeldorn.     Pop.  about  28,000. 

APELLES,  the  most  famous  painter  of 
ancient  Greece  and  of  antiguity:  b.  in  the  4th 
century  B.C.,  probably  at  Colophon.  He  first 
studied  at  Ephesus,  under  Ephoros,  and  at- 
tracted by  the  renown  of  the  Sicyonian  school, 
he  studied  later  at  Sicyon.  In  the  time  of 
Philip  he  went  to  Macedonia  and  there  a  close 
friendship  between  him  and  Alexander  the 
Great  was  established.  The  most  admired  of 
his  pictures  was  that  of  Venus  rising  from 
the  sea  and  wringing  the  water  from  her  drip- 
ping locks.  His  portrait  of  Alexander  with 
a  diunderbolt  in  his  hand  was  no  less  cele- 
brated. His  ^Anadyomene* ;  ^Artemis  Sur- 
rounded by  Maidens^ ;  and  ^Slander^  were 
also  famous  and  the  detailed  description  of 
them  by  Lucian  inspired  later  artists,  among 
others  Botticelli  and  Diirer.  He  appears  lo 
have  returned  to  Asia  after  Alexander's  con- 
quests. He  visited  Protogenes  at  Rhodes  and 
admired  his  work.  He  was  noted  for  his  just 
appreciation  of  his  rivals.  His  industry  was 
unremitting,  especially  in  drawing,  so  great 
as  to  give  rise  to  the  proverb  'No  day  witnout 


a  line.*  He  is  also  the  subject  of  many  anec- 
dotes, among  which  may  be  dted  his  reprov- 
ing the  cobbler.  It  was  Apelles'  habit  to  listen 
to  the  criticisms  of  the  common  people  of  his 
pictures  by  concealing  himself  nearby.  A  cob- 
bler, having  pointed  out  a  fault  in  the  shoe 
of  a  figure,  Apelles  rushed  out  and  rectified  it, 
but  when  the  cobbler  later  criticized  the  l^s 
of  the  figure  Apelles  told  him  to  stick  to  tnc 
shoes,  or,  as  the  proverb  has  it,  'Let  the  cob- 
bler stick  to  his  last.^  His  renown  was  at  its 
height  about  B.C.  330,  and  he  died  near  the  end 
of  the  century.  Consult  Houssaye,  'Histoire 
(fAppelles>  (Paris  1867)  ;  Wustman,  <Apelles' 
Leben  und  Werke^  (Leipzig  1870) ;  Woltmann 
and  Wocrmann,  < History  of  Painting^  (Vol.  I, 
Eng.  trans..  New  York  1886). 

APENNINES,,  the  chief  mountain  range 
of  Italy,  about  800  miles  long  and  25  to  85 
miles  wide,  extending  from  Savona  to  Reggio 
in  the  form  of  a  bow.  Geologically  the  Apen- 
nines resemble  the  Alps  and  .connect  them 
with  the  north  Sicilian  and  north  African 
mountain  ranges.  Granite  and  crystalline 
schist^  (gneiss  and  mica-schist)  are  found  in 
the  Ligurian  Apennines,  especially  in  Calabria, 
south  of  the  Gulf  of  Policastro.  In  the  Apen- 
nines proper  these  older  crystalline  formations 
are  entirely  lacking.  They  consist  principally 
of  limestone,  dolomite,  sandstone,  and  marl, 
of  the  CThalk  and  Tcrtiaiy  formations,  in  which 
occur  strata  of  serpentine  in  the  nortk  and 
sometimes  trachyte  and  basalt,  especially  on 
Mount  Vulture.  In  the  northern  Apennines 
and  also  in  the  Tuscan  highlands,  there  are 
large  quantities  of  marl,  shale  and  blue-gray 
sandstone,  which  belong  in  part  to  the  Chalk 
formation  and  in  part  to  the  early  Tertiary. 
Limestone  is  found  in  large  quantities  in  the 
composition  of  the  whole  mountain  range. 
Carboniferous,  Permian,  Triassic  and  Liassic 
deposits  occur  in  the  Apuan  Alps,  the  famous 
marble  of  Carrara  belonging  to  the  Liassic  or 
Triassic  period.  The  Apennines  arc  divided 
into  six  parts,  according  to  the  regions  through 
which  they  pass  and  these  fall  into  three 
groups,  the  northern  Apennines  (including  the 
Ligurian  and  Etruscan) ;  the  middle  Apen- 
nines (the  Roman  Apennines  and  the  Abruz- 
zi) ;  the  southern  Apennines  (the  Neapolitan 
and  Calabrian).  The  Ligurian  Apennines 
reach  from  the  Col  do  Tenda,  the  geological 
boundary  of  the  Alps,  to  the  Pass  of  Cisa 
(about  700  miles).  The  southern  slope  falls 
abruptly  to  the  sea,  the  northern  slope  grad- 
ually, with  many  vaJlevs,  toward  the  river  Po. 
Numerous  passes  lead  from  the  coast  towns 
over  the  range,  among  them  the  Bochctta  Pass 
and  the  Giovi  Pass  from  Genoa;  and  the 
Genoa-Alessandria  Railroad  has  cut  a  tunnel 
through  near  the  last  named  pass.  From 
there  to  the  east  the  range  almost  doubles  its 
width  and  increases  in  height.  The  eastern 
half,  consisting  of  several  parallel  chains,  is 
difficult  to  cross  and  a  serious  hindrance  to 
transportation.  In  this  portion  there  are  prac- 
tically no  thoroughfares  except  the  railroad 
from  Parma  to  Spezia. 

The  Etruscan  Apennines,  extending  to  the 
vallev  of  the  Mctauro,  have  a  southeasterly  di- 
rection throughout  and  consist  of  several 
ranges,  one  in  front  of  the  other,  like  the  links 
of  a  chain.  The  most  noted  peaks  are  in  the 
northern    part,    the    Alpe    dc    Succiso    (about 
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6,600  feet),  Mount  Cusna  (over  6>900  feet)  and 
Mount  Qmone  (7,103  feet),  the  latter  being 
the  highest  peak  in  the  northern  Apennines. 
The  northern  portion  includes  the  Apuan  Alps, 
bounded  by  the  valley  of  the  Serchio,  the  Ma- 
gra  and  the  Amelia,  mrhich  reach  the  height  of 
about  6,400  feet  in  Mount  Pisano  and  are  of 
pure  marble  ((Carrara)  on  the  slope  toward  the 
sea.  The  most  important  thoroughfare  of  the 
Etruscan  Alps  is  the  raihroad  from  Bologna  to 
Florence,  which  passes  throu^  a  tunnel  near 
Prachia;  the  La  Fluta  Pass,  over  which  the 
road  from  Florence  to  Bologna  passes,  should 
also  be  mentioned.  The  Roman  Apennines, 
beginning  between  the  valleys  of  the  Tiber 
and  the  Metauro,  extend  to  the  valley  of  the 
Tronto  and  Belino  and  consist  of  numerous 
parallel  chains.  In  the  north  the  main  peak 
IS  Mount  (^tria  (about  5,420  feet) ;  in  the 
south,  the  chain  of  the  Sybilline  Mountains 
rise  to  the  height  of  5,100  feet  (Mount  Vit- 
tore).  The  formation  of  the  range  here  ren- 
ders the  crossing  easy  and  the  railroad  from 
Ancona  to  Florence  and  Rome  crosses  here. 
The  Abruzzi  extend  southward  from  the  val- 
ley of  the  Tronto  and  in  their  eastern  chain 
in  Gran  Sasso'  ditalia  reach  the  greatest  height 
in  the  whole  Apennines  (Mount  Como,  9,585 
feet).  The  western  cham,  which,  with  the 
eastern,  encloses  the  Plain  of  Aquila,  has  a 
height  of  almost  8»150  feet  (Mount  Velino) 
and  south  of  the  Pescara  tunnel  is  the  Majella 
range  with  a  height  of  9,200  feet.  The  Neapol- 
itan Apennines  extend  from  the  valley  of  the 
Sangro  and  Voltumo  to  that  of  the  C.rati,  but 
their  altitude  is  much  less  than  that  of  the 
middle  Apennines,  the  Matesian  Mountains 
reaching  the  height  of  over  6,700  feet  in  Mount 
Miletto.  Rounded,  wave-like  shapes  prevail 
in  this  range.  On  the  eastern  range  is  the 
extinct  volcano  of  Mount  Vulture.  The  roads 
and  railroads  from  the  west  to  the  east  cooLSt 
encounter  no  particular  difficulty  in  crossing 
this  range.  In  the  south  the  Apennines  reach 
again  a  noticeable  height  in  Mount  Pellino 
(7,450  feet)  and  slope  abruptly  to  the  valley 
of  the  Crati.  The  Calabrian  Apennines  con- 
sist of  a  small  chain  sloping  abruptly  to  the 
Tyrrhenian  Sea  and  of  the  granite  plateau  of 
the  Silagian  Mountains  with  a  mean  height  of 
3,000  feet.  This  north  Calabrian  mountain 
land  is  separated  from  the  south  Calabrian  by 
a  neck  of  land  between  the  Gulf  of  Santa 
Eusemia  and  the  Gulf  of  Squillace.  The  outer 
northerly  and  northeastern  slope  of  the  Apen- 
nines is  gradual,  the  eastern  slope  almost 
everywhere  so  abrupt  that  on  the  Adriatic  coast 
there  is  only  room  for  a  road.  Since  the  Apen- 
nines to  the  west  of  the  Gulf  of  Salerno  lie 
near  the  coast,  but  in  the  north  extend  farther 
and  farther  away  from  it,  there  exists  a  three- 
cornered  space  in  which  lie  the  so-called  Lower 
Apennines.  The  volcanic  formation  is  espe- 
cially characteristic  of  these  mountains  and 
these  regions  are  the  classic  ground  of  present 
and  former  volcanic  action.  Therefore  there 
are  here  active  and  extinct  volcanoes  and  hot 
springs,  among  them  the  springs  of  Voltena. 
The  Lower  Apennine  region  is  divided  ^  into 
several  parts  by  the  broad  valleys  of  the  rivers 
flowing  from  the  Apennines.  Of  these  divi- 
sions the  Tuscan  highland  is  the  most  noted, 
ending  on  the  south  at  the  lower  Tiber.  In 
the  interior   are    fertile   plains   sloping  gently 


toward  the  valley  of  the  Amo ;  in  the  west  the 
highlands  end  with  an  abrupt  slope,  between 
which  and  the  coast  lie  the  plains  of  Marem- 
ma,  from  which  rise  a  few  single  peaks.  The 
part  of  the  Lower  Apennines  between  the  val- 
leys of  the  Tiber  and  the  Garigliano  includes 
two  small  mountain-groups:  the  Alban  Moun- 
tains, famed  for  their  beautiful  scenery,  and  the 
Volsker  Mountains  extending  as  far  as  the 
coast  near  Terracina.  West  of  these  Volscian 
Mountains  lies  a  plain  whose  northern  por- 
tion includes  the  Campagna  of  Rome,  while  the 
southern  part  contains  the  Pontine  marshes. 
The  southernmost  part  of  the  Lower  Apen- 
nines extends  from  the  Garigliano  to  the  moun- 
tain range  of  Castellamare,  north  of  Salerno, 
and  includes  the  plain  of  Campagia,  noted  for 
its  fertility  as  well  as  its  beauty.  From  this 
plain  rise  several  single  volcanoes,  including 
the  extinct  Mount  Delia  Croce  in  the  north 
and  Vesuvius  (4,200  feet)  in  the  south.  The 
climate  is  on  the  whole  more  severe  than  would 
be  expected  from  the  latitude  and  the  position 
of  Italy,  while  the  heat  in  summer  reaches  a 
degree  almost  unendurable  in  the  low  and  shel- 
tered valleys,  and  palms  and  other  tropical 
vegetation  can  thrive  on  almost  all  the  west 
coast;  neither  fruit  nor  ^rain  grow  on  the  ex- 
posedy  windy  hetghts,  with  their  elevation  of 
over  3,000  feet,  and  the  trees  are  few  and 
stunted.  The  region  of  vegetation  may  be  di- 
vided into  four  sections:  (1)  The  olive  region 
to  the  1,500- foot  elevation,  with  Mediterranean 
flora,  garden  plants  and  winter  pasturage;  (2) 
the  region  of  the  chestnut  and  oak,  to  the  ele- 
vation of  3,000  feet  with  agricultural  products 
and  chestnut  woods;  (3)  the  region  of  the 
beech  and  coniferous  trees  at  the  height  of 
3,000  to  6,000  feet ;  (4)  the  region  of  the  shrubs 
and  Alpine  plants  with  summer  pasturage  ex- 
tending to  the  highest  peaks.  In  climate,  there- 
fore, the  northern  Apennines  form  a  line  of 
separation  between  north  and  south;  only  on 
their  northern  slopes  does  Italy  really  begin. 
The  northern  part  only  presents  great  difficul- 
ties in  travelmg.  The  mountains  are  now 
traversed  by  several  railroads,  mostly  by  means 
of  tunnels. 

APENRADB,  a'pen-ra'de  (Danish,  Aaben- 
raa),  seaport  of  Prussia,  in  the  districf  of 
Schleswig-Holstein,  on  the  Little  Belt  and  in 
the  Bay  (fjord)  of  Apenrade.  It  is  beauti- 
fully situated  in  a  deep  valley  surrounded  by 
woody  heights  and  a  fertile  country.  Apen- 
rade has  a  school  of  navigation  and  carries  on 
a  considerable  seafaring  trade.  It  is  a  popu- 
lar bathing  resort  and  is  a  place  of  considerable 
antiquity.    Pop.  about  7,000. 

APERTURE, -in  anatomy,  zoology,  botany, 
etc.  The  aperture  of  a  univalve  shell  is  the 
opening  or  mouth.  In  moUusks  which  feed  on 
vegetable  matter  it  is  entire;  while  in  those 
which  are  animal  feeders  it  has  a  notch  or 
canal.  In  some  families  it  has  an  operculum 
or  cover.  The  margin  of  the  aperture  is  called 
the  peristome*  In  optics,  see  Microscope;  Tele- 
scope. 

APE'S  HILL  (Arabic,  Jebel  Zatut),  the 
ancient  Abyla,  the  extremity  of  a  mountain 
range  in  northern  Morocco,  opposite  Gibraltar, 
and  one  of  the  ^Pillars  of  Hercules.* 

APEX,  m  mining,  the  highest  point  of  out- 
crop of  a  mineral  vein  or  lode.     This  is  the 
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APEX  OF  THE  SUN'S  WAY  —  APHELIOTROPISM 


common  definition  of  the  term  as  used  by 
miners,  although  its  legal  significance  must 
be  interpreted  in  connection  with  the  local 
conditions  and  cannot  be  defined  in  general 
terms.  According  to  the  Revised  Statutes 
of  the  United  States  for  1872  the  owner  of  a 
mineral  claim  which  includes  the  apex  is  al- 
lowed to  follow  the' vein  along  the  dip  for  an 
indefinite  distance  without  r^:ard  to  the  own- 
ership of  the  overlying  surface,  so  that  the 
proper  location  of  the  apex  is  of  the  utmost 
unportance  in  establishing  the  lines  for  a 
claim.  It -has  been  decided  by  the  courts  that 
the  apex  need  not  appear  necessarily  at  the 
surface,  and  hence  the  term  does  not  exactly 
coincide  with  the  term  outcrop.  In  the  case 
of  an  inclined  vein  whose  apex  is  concealed, 
but  which  outcrops  at  some  point  lower  down, 
the  right  of  mining  is  conveyed  to  the  owner 
of  the  apex-claim  m  preference  to  the  owner 
of  the  outcrop-claim.  This  law  has  been  the 
cause  of  much  confusion  and  of  expensive 
litigpation  in  settling  the  ownership  of  valuable 
mining  properties  in  the  Western  States.  A 
wiser  provision  is  that  obtaining  in  most  Euro- 
prean  countries,  which  grants  the  owner  the 
right  of  mining  only  within  the  vertical  limits 
of  his  claim. 

^  APEX  OF  THE  SUN'S  WAY,  a  term 
signifying  the  point  in  the  constellation  Her- 
cules to  which  the  sun's  motion  in  space^  is 
directed.  This  point  is  about  in  right  ascension 
18  hours  30  minutes,  and  declination  35**  north. 
The  point  is  therefore  somewhat  south  of  the 
zenith  for  the  most  of  the  United  States  in 
the  early  part  of  the  evenings  of  August.  Of 
course  this  statement  is  meant  to  indicate  the 
locality  only  in  the  most  general  way.  That 
the  solar  system  is  moving  toward  this  part  of 
the  heavens  is  indicated  by  the  apparent  spread- 
ing apart  of  the  stars  in  this  region,  together 
with  an  apparent  crowding  together  of  the 
stars  in  the  opposite  direction,  as  the  trees  open 
in  front  of  one  walking  through  a  grove  and 
shut  together  behind  him.  The  velocity  of 
this  motion  is  shown  by  spectroscopic  observa- 
tion to  be  about  11  miles  per  second.  The 
movement,  so  far  as  observed,  seems  to  be  in 
a  straight  line,  but  may  turn  out  to  be  in  a 
vast  curved  orbit. 

APHANESITE,  a-fan'e-sit  (from  the 
Greek  aphanes,  •obscure,''^  in  allusion  to  the 
difficulty  of  recognizing  it  by  its  crystals),  a 
mineral  now  better  known  as  clinoclasite. 

APHANIP'TERA^  an  order  of  wingless 
insects  having  a  sucker  of  three  pieces  and  a 
true  metamorphosis.  The  thorax  is  dtstinctlv 
separate  from  the  abdomen,  amd  two  homy 
plates  mark  the  spots  where  wings  would  be 
in  the  higher  insects.  It  contains  the  Pulicidnf, 
or  fieas. 

APHANITB,  af'i-nit  (derivation  same  as 
for  aphanesite),  a  variety  of  the  rock  known 
as  diorite,  in  which  the  constituent  minerals 
occur  in  such  small  grains  that  the  aggregate 
rock  appears  almost  (or  quite)  homogeneous, 
except  when  examined  through  a  lens. 

APHASIA,  ^-fa'zhT-^,  the  designation  of 
a  disorder  of  speech  due  to  disturbance  of  the 
brain  mechanism  independently  of  any  muscu- 
lar defect.  This  mechanism  is  complex  and  is 
usually  divisible  into  two  parts,  the  receptive 


or  sensory  and  emissive  or  motor.  To  the 
former  belong  those  parts  of  the  brain  that 
store  concepts  of  spoken  words  or  written 
words;  to  the  latter  those  ]>arts  concerned  in 
co-ordinate  speech  or  in  writing.  Thus  aphasia 
may  be  of  at  least  four  different  and  independ- 
ent types.  Frequently  it  is  a  combination  of 
one  or  more  of  these.  The  zones  in  the  brain 
that  store  intellectual  auditory  impressions  are 
located  in  the  first  temporal  convolution.  Any 
injury  to  this  part  of  the  speech  mechanism 
inay  produce  auditory  aphasia  or  word  deaf- 
ness. A  patient  thus  affected  is  able  to  hear 
words  and  to  spjeak,  but  he  does  not  compre- 
hend what  is  being  said  to  him.  He  has  lost 
his  hearing  word  memories,  and  his  own  lan- 
guage is  as  a  foreign  language  that  he  hears 
but  cannot  comprehend  In  an  analogous  man- 
ner, if  there  is  disorder  of  the  occipiul  lobes, 
about  the  calcarine  fissure,  or  of  its  related 
fibre  tracts,  a  patient  may  have  visual  aphasia 
or  word  blindness.  His  own  written  language 
mighf  as  well  be  in  Arabic,  for  he  has  lost  all 
his  memory  of  written  words.  These  types  of 
aphasia  are  much  less  common  than  the  true 
type  of  motor  aphasia  or  aphemia.  In  this  the 
trouble  is  in  the  third  left  frontal  convolution 
in  the  brain,  Brocas  convolution,  or  its  related 
fibre  tracts,  and  a  patient  thus  affected  has  lost 
the  power  to  say  the  words  he  desires  to  say. 
He  IS  perfectly  able  to  talk,  may  repeat  words, 
but  knowing  in  his  mind  precisely  what  he 
wishes  to  say  is  unable  to  express  it,  not  be- 
cause of  any  failure  of  the  muscular  power  of 
the  tongue  to  articulate,  but  because  of  the 
defect  in  the  storage  centre  or  its  fibre  paths 
for  motor  speech.  A  fourth  type  is  agraphia^ 
in  which  the  affected  patient  is  unaUe  to  write 
with  understanding  the  words  with  which  he  is 
familiar.  The  site  of  the  lesion  here  is  un- 
determined. It  usually  accompanies  motor 
aphasia.  There  are  also  forms  of  combined 
aphasia  in  which  the  fibre  tracts  from  one 
centre  to  another  are  cut  off.  These  make  para- 
phasias, and  their  symptoms  are  extremely 
complex.  Aphasia  in  its  various  forms  may 
differ  very  widely  in  its  extent.  It  may  be  very 
slight  or  very  profound.  It  may  be  temporary 
or  permanent,  depending  on  the  nature  and 
extent  of  the  brain  injury.  Aphasia  is  most 
frequently  a  symptom  of  haemorrhage  from 
some  arteiy  or  arteries  in  the  brain;  it  may 
be  caused  by  the  growth  of  a  tumor  or  result 
from  an  injury.  The  treatment  is  that  of  the 
causing  disease.  In  the  sensory  aphasias  edu- 
cation of  the  non-affected  areas  is  of  great 
importance.  If  there  is  word  blindness,  the 
memory  for  spoken  symbols  should  be  culti- 
vate^ and  vice-versa. 

Bibliography.—  Baldwin,  <  Dictionary  of 
Philosophy  and  Psychology,>  article  entitled 
•Speech  and  Its  Defects^  (1903);  Bastian, 
< Aphasia  and  Other  Speech  Defects>  (1898);. 
Elder,  ^Aphasia  and  the  Orebral  Speech 
Mechanism'  (with  bibliography,  1897) ;  Gould 
and  Pyle,  *  Cyclopedia  of  Medicine  and  Sur- 
gery>  (Philadelphia  1912)  ;  Jelliffe  and  White, 
*  Diseases  of  Nervous  System  >    (1917). 

APHE'LION,  that  part  in  the  orbit  of  the 
earth  (or  any  other  planet)  which  is  farthest 
from  tne  sun. 

APHELIOTROPISM,  the  form  of  sen- 
sitiveness in  planets  by  which  their  organs  direct 
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their  axes  away  from  the  source  of  light.    See 
Heuotbopism. 

APHBMIA,  a  term  employed  to  designate 
a  motor  aphasia.    See  Aphasia. 

APHID,  a  plant-louse  of  the  family 
Apkidida,  order  nemiptera.  Aphides  are  among 
the  most  abundant  of  insects  and  do  much  in- 
jury to  vegetation  by  their  habit  of  sucking  the 
sap  of  leaves  and  stems  of  plants.  They  are 
usually  very  small,  never  over  a  quarter  of  an 
inch  in  length.  Their  mouth-parts  form  a  slen- 
der beak  adapted  for  puncturing  leaves  and 
sucking  the  sap.  Their  antennae  are  from  three 
to  seven-jointed,  and  generally  longer  than  the 
body.  The  ocelli  are  usually  present,  and  the 
beak  is  three- jointed  and  developed  in  both 
sexes.  The  legs  are  long  and  slender,  with  two- 
jointed  tarsi.  The  males  and  females  are 
winged,  and  also  the  last  brood  of  asexual  in- 
dividuals, but  the  early  summer  broods  are 
wingless.  Their  bodies  are  flask-shaped,  being 
cylindrical,  the  abdomen  thick  and  rounded,  and 
in  aphis  and  lachnus  provided  with  two  tubes  on 
the  sixth  segment  for  the  passage  of  a  sweet 
fluid  (honey-dew)  secreted  from  the  stomach, 
which  attracts  crowds  of  ants  (see  Amt). 
The  wings  are  not  net-veined,  having  few  veins, 
which  pass  outward  from  the  costa.  They  are 
usually  green  in  color  with  a  soft  powdery 
bloom  exuding  from  their  bodies.  Bonnet  first 
discovered  that  the  summer  brood  of  wingless 
individuals  were  bom  of  virgin  parents,  hatched 
from  eggs  laid  in  the  autumn,  and  that  the  true 
winged  sexes  composed  the  last  generation, 
which  united  sexually,  and  that  the  female  laid 
eggs  in  the  autumn  which  produced  the  spring 
brood  of  asexual  wingless  individuals. 

In  the  early  autumn  the  colonies  of  plant-lice 
are  composed  of  both  male  and  female  individ- 
uals. These  pair,  the  males  then  die,  and  the 
females  begin  to  deposit  their  eggs,  after  which 
they  die  also.  Early  in  the  spring,  as  soon  as 
the  sap  begins  to  Row,  these  eggs  are  hatched, 
and  the  young  lice  immediately  begin  to  pump 
up  sap  from  the  tender  leaves  and  shoots,  in- 
crease rapidly  in  size,  and  in  a  short  time  come 
to  maturity.  In  this  state  it  is  found  that  the 
whole  brood,  without  a  single  exception,  con- 
sists solely  of  females,  or  rather,  and  more 
properly,  of  individuals  which  are  capable  of  re- 
producing their  kind.  This  reproduction  takes 
pbcc  by  a  viviparous  generation,  there  being 
found  in  the  individuals  in  question  youn^  lice 
which,  when  capable  of  entenng  upon  individual 
Hfe,  escape  from  their  progenitors  and  form 
a  new  and  greatly  increased  colony.  This  sec- 
ond generation  pursues  the  same  course  as  the 
first,  the  individuals  of  which  it  is  composed 
being,  Uke  those  of  the  first,  sexless,  or  at  least 
without  any  trace  of  the  male  sex  throughout. 
These  same  conditions  are  then  repeated,  and 
so  on  almost  indefinitely,  experiments  having 
shown  that  the  power  of  reproduction  under 
such  circumstances  may  be  exercised,  according 
to  Bonnet,  at  least  through  nine  generations, 
while  Duval  thus  obtained  11  generations 
in  seven  months,  his  generations  being  cur- 
tailed at  this  stage  not  by  a  failure  of  the  re- 
productive power,  but  by  the  approach  of 
winter,  whtcti  killed  his  specimens.  Huber  ob- 
served that  a  colony  of  Aphis  dianthi,  which  had 
been  brought  into  a  constantly  heated  room 
continued  to  propagate  for  four  years  in  this 


manner  without. the  intervention  of  males,  and 
even  in  this  instance  it  remains  to  be  proved 
how  much  longer  these  phenomena  might  nave 
been  continued. 

Certain  species  feed  on  the  roots  of  plants, 
as  asters,  lettuce,  grasses,  etc.,  and  these  also 
attract  numerous  ants.  The  com  plant-louse 
has  been  found  by  Forbes  to  hibernate  in  the 
wingless,  asexual  form  in  the  earth  of  previ- 
ously infested  corn-fields.  In  the  spring  an  ant 
(Lasius  alienus),  which  runs  its  tunnels  along 
tne  principal  roots  of  the  corn,  collects  the 
aphides  and  conveys  them  into  its  galleries, 
where  they  are  watched  and  protected.  The 
white-pine  a])his  (Lachnus  strobt)  is  destractive 
to  young  white-pine  trees.  Another  aphid  is  the 
grape  Phylloxera  (q.v.).  The  woolly  aphids 
(Schizoneura  tessellata)  flock  on  the  stems  of 
tne  alder,  their  bodies  concealed  by  a  Rocculent 
mass  of*  wax.  Another  destructive  species  is 
the  apple  woolly  louse  (S.  lanigera).  Aphides 
can  be  exterminated  by  frequent  spraying. 

Bibliography. —  Buckton,  <  Monograph  on 
British  Aphides*  (Ray  Society,  London  187^ 
83) ;  Miafl,  L.  C,  *  Injurious  and  Useful  In- 
sects>  (London  1908) ;  Osbom,  Herbert,  <Agri- 
cultural  Entomology*  (Philadelphia  1916} ; 
Thomas,  ^Eighth  Report  of  State  Entomologist 
of  Illinois*   (Springfield  1879). 

APHONIA,  medical  term  used  to  designate 
a  loss  of  voice  more  or  less  complete.  It  may 
result  from  paralysis  of  the  respiratory  mus- 
cles, pneumonia,  or  pulmonary  emphysema,  or 
from  diseases  of  the  larynx,  oedema  of  the 
glottis,  pol3rpus,  etc.,  or  by  pressure  on  the 
larynx  caused  by  abscesses  or  any  morbid 
growth.  In  general  it  is  caused  by  anything 
which  interferes  with  expiration  or  with  the 
functions  of  the  vocal  cords.  It  differs  from 
mutism,  in  which  is  lost  the  ability  of  forming 
articulate  sounds.  Aphonia  majr  exist  in  vary- 
ing degree  according  as  the  voice  is  totally  or 
partially  lost,  and  is  very  often  associated 
with  hysteria. 

APHRODISIACS,  gf'ro  dlzl-akz,  drugs 
that  excite  erotic  desire.  True  aphrodisiacs 
are  rare  and  their  use  is  attended  with  consid- 
erable danger.  The  principal  are  hashish,  can- 
tharides,  blatta  orientalis,  and  damiana.  Drugs 
with  an  opposite  effect  are  known  as  anaphro- 
disiacs. 

APHTHiE,  af-tha,  small  round  ulcers  sur- 
rounded by  a  red  border  which  appear  on  the 
mucous  membrane  of  the  mouth  in  the  disease 
known  as  aphthous  stomatitis.  The  ulcers 
usually  appear  on  the  under  surface  or  sides  of 
the  tongue  or  in  the  fold  between  lips  and 
gums.  Aphthae  attack  children  during  the 
dentition  period,  when  lowered  vitality  is  often 
a  predisposing  cause.  Unclean  nursing  bottles 
and  faulty  oral  hygiene  are  also  factors  in  in- 
ducing an  attack.  It  is  not  known  to  be  con- 
tagious and  as  far  as  known  there  is  no  specific 
germ  connected  with  the  disease.  Cleansing 
the  mouth  with  antiseptic  washes,  treating  the 
ulcers  with  caustics,  such  as  nitrate  of  silver, 
and  strict  attention  to  oral  hygiene  are  the 
usual  methods  of  treatment. 

APHYDROTROPISM,  a  form  of  sensi- 
tiveness by  which  a  plant  organ  turns  its  axis 
away  from  the  source  of  moisture.  It  is  ob- 
served in  the  fruiting  bodies  of  several  fungi. 
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The  vegetative  £laments  remain  in  the  moisture 
but  the  reproductive  filaments  grow  out  into 
the  drier  air. 

APIDiE,  the  familpr  of  Hymenoptera  in> 
eluding  the  bees.  It  is  characterized  by  its 
members  being  clothed  with  feathered  hairs, 
and  by  having  the  basal  segment  of  the  hind 
foot  flat  and  broad.  The  family  is  very  nimier- 
ous  and  is  world-wide  in  range.    See  Bee. 

APIS  (Egyptian  Hapi),  a  bull  at  Mem- 
phis to  which  (fivine  honors  were  paid  by  the 
ancient  Egyptians,  and  which  was  regarded  as 
the  representative  of  Osiris.  It  was  necessary 
that  he  should  be  black,  with  a  triangle  of  white 
on  the  forehead,  a  white  spot  in  the  form  of  a 
crescent  on  the  right  side  and  a  sort  of  knot 
like  a  beetle  under  his  tongue.  Other  marks 
are  also  mentioned.  When  a  bull  of  this  de- 
scription was  found  he  was  fed  four  months  in 
a  building  facing  the  east.  At  the  new  moon 
he  was  led  to  a  splendid  ship  with  great 
solemninr,  and  conveyed  to  Heliopolis,  where 
he  was  fed  40  days  more  by  priests  and  women, 
who  performed  before  him  various  indecent 
ceremonies.  From  Heliopolis  the  priests  car- 
ried him  to  Memphis,  where  he  had  a  temple, 
two  chambers  to  dwell  in,  and  a  large  court  for 
exercise.  His  actions  were  thought  to  have 
prophetic  significance,  and  he  was  believed  to 
mipart  prophetic  power  to  the  children  about 
him.  His  birthday  was  celebrated  every  year, 
when  the  Nile  began  to  rise.  The  festival  con- 
tinued for  seven  days,  and  it  was  said  that  the 
crocodile  was  alwavs  tame  as  long  as  the  feast 
continued.  Notwithstanding  all  this  veneratioiL 
Ac  bull  was  not  suffered  to  live  beyond  25 
years,  the  reason  of  which  is  probably  to  be 
found  in  the  astronomical  theology  of  the 
Egyptians.  The  death  of  Apis,  however,  ex- 
cited universal  mourning,  which  continued  till 
the  priests  had  found  a  successor  to  him.  As 
it  was  extremely  difficult  to  find  one  with  all 
the  above  distinctions,  fraud  was  often  prac- 
tised by  the  priests. 

APTOHNITE,  a  native  manganese  aftmi, 
or  hydrated  sulphate  of  aluminum  and  man- 
^nese,  found  in  fibrous  form  and  as  incrusta* 
tions  at  Lagoa  Bay,  South  Africa,  and  in  Sevier 
County,  Tenn.  It  is  variable  in  composition, 
but  some  analyses  indicate  MnS04.Ala(S04)t+ 
24HaO.  It  is  usually  white  or  nearly  so  and 
tastes  much  like  common  alum. 

APLANATIC  LENSES,  a  term  applied 
to  lenses  nearly  or  quite  free  from  spherical 
aberration.  If  the  curved  surfaces  of  a  single 
convex  lens  are  portions  of  spheres,  the  rays 
of  light  from  one  point  of  an  object  are  not 
accurately  brought  together  at  one  correspond- 
ing point  of  the  image,  the  rays  passing 
dirous^  the  outer  portions  of  the  lens  being 
too  much  refracted.  The  result  is  a  distorted 
image.  Theoretically  it  is  easy  to  correct  this 
error  by  substituting  ellipsoidal  surfaces  for 
the  spherical,  but  such  surfaces  cannot  be  ac- 
curately constructed.  Spherical  aberration  is 
corrected,  in  practice,  by  combinations  of  two 
or  more  lenses  in  one,  the  surfaces  being  of 
differing  curvatures.  The  results  are  quite 
Satisfactory,  and  the  method  is  applied  in  the 
manufacture  of  objectives  and  eye-pieces  for 
telescopes  and  microscopes,  as  well  as  in  the 
making  of  lenses  to  be  used  in  photography. 


APOCALYPSE  (Greek,  ap<fkalypsis,  from 
apokalyptd,  I  reveal),  the  name  frequently  given 
to  the  last  book  of  the  New  Testament  It  is 
generally  believed  that  the  Apocalypse  was  writ- 
ten by  John  in  his  old  age,  at  the  end  of  the 
1st  century  ^95-97  a.d.),  in  the  Isle  of  Patmos, 
whither  he  had  been  banished  by  the  Roman 
Emperor  Domitian.  Though  commonly  re- 
garded as  genuine  in  the  first  centuries  of 
Christianity,  critics  have  not  been  wanting  who 
have  doubted  the  evidence  of  its  being  the 
work  of  Saint  John.  Its  genuineness  was  main- 
tained by  Justin  Martyr  (c.  150),  Irenaeus 
(195),  Clement  of  Alexandria  (200),  TertuUian 
(207),  and  many  others;  and  doubted  by  Dio- 
nysius  of  Alexandria  (240),  Cyril  of  Jerusalem, 
Chivsostom,  and  nearer  our  own  times,  by 
Luther  and  a  majority  of  eminent  German 
commentators.  In  recent  times  a  composite 
authorship  has  been  suggested  and  some  have 
regarded  it  as  a  Jewish  work  adapted  by  a 
Christian  writer.  The  Apocalypse,  on  account 
of  its  metaphorical  language,  has  been  ex- 
plained differently  by  almost  everj-  interpreter, 
and  for  the  same  reason  it  has  furnished  all 
sorts  of  sects  and  fanatics  with  quotations  to 
support  their  creeds  or  pretensions.  There  can 
be  no  doubt  that  the  hopes  of  the  early  Cliris- 
tians  and  the  severe  persecution  they  endured 
led  them  to  regard  the  Roman  empire  as  the 
object  of  prophetic  denunciation,  and  the  com- 
ing of  Christ  and  the  millennium  as  near  at 
hand.  When,  under  Constantine,  however,  the 
(Christians  became  dominant  and  prosperous, 
the  empire  was  considered  as  the  scene  of  a 
millenmal  development,  and  in  course  of  time 
the  barbarous  hordes  who  were  closing  round 
Rome  were  regarded  as  fulfilling  the  woes  pre- 
dicted in  the  Apocalypse.  At  the  Reformation 
the  Protestants  identified  Babylon  with  papal 
Rome,  and  the  second  beast  of  Antichrist  with 
a  universal  pontiff.  The  modem  interpreters 
may  be  divided  into  three  schools :  namely,  the 
historical  school,  who  hold  that  the  prophecy 
embraces  the  whole  history  of  the  Church  and 
its  foes  from  the  time  of  its  writing  to  the  end 
of  the  world;  the  Praeterists,  who  hold  that  the 
whole,  or  nearlv  the  whole,  of  the  prophecy 
has  been  already  fulfilled,  and  that  tt  refers 
chiefly  to  the  triumph  of  Christianity  over  Pa- 
ganism and  Judaism;  and  the  Futurists,  who 
throw  the  whole  prophecy,  except  the  first 
three  chapters^  forward  upon  a  time  not  yet 
reached  by  the  Church  — a  period  of  no  very 
lon^  duration,  which  is  immediately  to  precede 
Christ's  second  coming.  The  Apocaljfpse  con- 
tains 22  chapters,  which  may  be  divided  into 
two  principal  parts.  The  first  comprises  ^the 
things  whidh  are"— that  is,  the  then  present 
state  of  the  Christian  Church,  including  the 
epistolary  instructions  and  admonitions  to  the 
angels  or  bishops  of  the  seven  churches  of 
Ephesus,  Smyrna,  Pergamos,  Thyatira,  Sardis, 
Philadelphia  and  Laodicea,  situated  in  Asia 
Minor.  The  second. part  comprehends  a  predic- 
tion of  Hht  things  which  shall  be  hereafter,* 
referring  either  to  the  future  state  of  the 
Church  through  succeeding  ages,  from  the  time 
of  the  apostle  to  the  grand  consummation  of 
all  things,  or  to  the  state  of  the  souls  of  men 
after  the  general  resurrection.  See  Apoca- 
lyptic Literature. 
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(London  1896) ;  Charles,  R.  H.,  ^Studies  in  tbe 
Apocalypse >  (Edinburgh  1913) ;  Gutikel, 
<Schoplung  und  Chaos  in  Urzeit  und  £ndz«it' 
(Gottingen  1895) ;  Holtzmann,  introduction  to 
the  New  Testament^  (3d  ed.,  Freiburg  1892)  ; 
id.,  *  Commentary  on  Revelation^  (ib.  1908)  ; 
Moffatt,  J.,  *  Expositor's  Greek  Testament* 
(New  York  1910);  id..  < Introduction  to  the 
Literature  of  the  New  Testament >  (with  a 
complete  bibliography,  ib.  1911);  Porter, 
•Revelation*  in  Hasting's  ^Dictionary  of  the 
Bible>  (ib.  1898) ;  Ramsay,  W.  M.,  <The  Let- 
ters to  the  Seven  Churches*  (ib.  1905)  ;  also 
the  commentaries  by  Simcox  in  ^Cambridge 
Bible>  (Cambridge  1898);  Scott  in  ^Century 
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York  1909)  and  the  introductions  to  the  New 
Testament  by  Weiss  (London  1887)  and  Zahn 
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APOCALYPTIC  LITBRATURK  A  dis- 
tinct type  of  religious  literature  emanating 
from  Jewish  and  Christian  sources.  The  form- 
ative period  of  its  growth  and  development 
reached  from  200  b.c.  to  100  a.d.  The  name 
•Apocalypse*  comes  from  the  Greek,  mean- 
ing 'disclosure*  or  'revelation,*  and  refers  to 
a  special  kind  of  literature.  The  occasion  for 
the  appearance  of  this  particular  kind  of  lit- 
erature among  the  Jews  was  the  Maccabean 
revolt  and  the  attendant  causes  leading  up  to 
the  revolt  The  rebellion  itself  was  no  more 
or  less  than  a  severe  reaction  a^nst  Hellen- 
ism and  the  threatened  domination  of  Jewish 
thought  and  life.  It  was  the  clash  of  two  na- 
tionsdities  and  two  religions  that  were  almost 
mutually  exclusive.  It  was  in  the  heat  of  this 
period  of  strife  that  this  literature  found  its 
voice  and  its  mission,  and  by  means  of  its  en- 
couragements became  veritable  'tracts  for  bad 
times.* 

Origin. —  The  origin  of  the  apocal^rptic  liter- 
ature has  been  the  source  of  much  discussion 
during  the  past  few  years.  Almost  every 
branch  of  Jewish  socie^  has  been  accredited 
with  its  production.  Some  authorities  con- 
tend that  it  must  have  come  from  the  £s- 
senes,  others  from  Persian  sources,  and  still 
others  from  Hellenistic  sources.  The  best  con- 
clusion seems  to  be  that  the  literature  is  first  pi 
all  distinctly  Jewish  and  Palestinian  in  origjn, 
and  that  it  emanated  from  the  lay  classes  in- 
stead of  the  recognized  official  classes.  This 
condition  easily  accounts  for  its  Pharisaical 
teachings,  its  demonology  so  often  accredited 
wholly  to  Persian  sources  and  its  traces  of 
Hellenism.  The  place  of  writing  is  still  a  mat- 
ter of  conjecture,  but  there  is  much  to  favor 
the  idea  that  it  was  written  (that  is,  the  most 
of  it)  in  Galilee. 

Characteristics  and  Problems.— The  out- 
standing characteristics  of  the  apocalyptic  liter- 
ature are  three  in  number.  The  most  signifi- 
cant one  is  the  characteristic  of  pscudon3rmity. 
Some  have  concluded  that  this  is  the  only 
mark  of  an  apocalypse,  and  as  a  consequence 
much  confusion  has  arisen  in  the  use  of  the 
modem  term  'pseudepigrapha.*  The  typical 
apocalypse  is  written  under  the  assumed  name 
of  some  ancient  worthy  and  purports  to  come 
from  his  time.  The  use  of  the  name  in  this 
way  is  regularly  followed  out  in  all  apocalypses 
down  to  the  14th  century  a.d.,  with  a  few  ex- 
centions  in  the  New  Testament  The  real  rea- 
son for  this  assumption  of  another  name,  as 


the  medium  of  revelation,  is  to  be  found  in  the 
crystallization  of  the  idea  of  a  sacred  canon  of 
Scripture.  To  writers  of  the  apocalypses  the 
canon  was  practically  closed,  the  time  of  reve- 
lation had  passed,  and  so  in  order  to  reach  the 
people  with  a  new  message  the  Patriarchs, 
Enoch,  Moses  and  Daniel  are  made  expositors 
of  elaborate  revelations.  Another  marked  char- 
acteristic of  the  apocalyptic  literature  is  the 
use  of  s^rmbolical  language,  visions  and  im- 
agery. The  visions  are  elaborate  and  rendered 
somewhat  mysterious  in  their  use  of  symboli- 
cal language.  The  'hom^  of  an  animal  gener- 
ally represents  a  king.  The  'little  horn*  of 
Daniel  represents  Antiochus  Epiphanes.  The 
patriarchs  are  represented  as  'white  bulls.^  Tne 
righteous  Israehtes  are  'sheep*  or  'lambs.* 
Foreign  nations  are  pictured  as  ravenous 
beasts.  Further  the  legalistic  emphasis  of  the 
apocaljrptic  is  very  noteworthy.  In  every  case, 
with  the  exception  of  4  Ezra,  allegiance  to 
the  Law  or  the  Torah  is  affirmed  or  assumed. 
In  some  cases  the  validity  of  the  Law  is  recog^ 
nized,  even  as  last  authority.  Hand  in  hand 
with  this  recognition  of  the  Law  is  the  general 
expressed  loyality  to  the  Temple  and  its  worship. 

One  of  the  greatest  problems  of  apocalyptic 
literature  is  its  relation  to  Old  Testament 
prophecy.  The  similarities  between  the  two 
forms  of  literature  are  marked.  In  the  face 
of  much  discredit  that  has  been  thrown  upon 
the  apocalyptic  writers,  it  must  be  said  that 
they  were  the  best  successors  of  the  great 
prophets,  both  in  spirit  and  deed.  They  nave 
the  same  basis  of  revelation  and  inspiration. 
Both  possess  an  eschatology  and  are  highly 
ethical.  On  the  other  hand  the  differences  are 
very  striking.  Old  Testament  prophecy  is  al- 
ways conditional  in  regard  to  future  events; 
but  in  the  case  of  the  apocalyptic,  the  conr 
ditions  are  of  minor  importance,  as  the  pre- 
diction will  come  to  pass  in  a  mechanical  way 
irrespective  of  human  conduct.  The  most  strik- 
ing difference  is  found  in  the  scope  of  the  two 
eschatologies.  In  Old  Testament  prophecy  es- 
chatolo^  is  almost  entirely  concerned  with 
the  nation,  but  in  the  apocalyptic  the  eschatol- 
ogy of  the  individual  is  highly  developed.  A 
firm  belief  in  the  future  life  is  one  of  the 
cardinal  doctrines  of  the  apocalyptic.  Aeain 
the  belief  in  a  new  heaven  and  a  new  earm  is 
one  of  the  finest  products  of  this  literature. 

The  most  representative  apocal3rpses  come 
from  the  period  200  b.c.  to  100  a.d.  It  must  not 
be  concluded  that  the  apocalyptic  sprang  into 
being  at  one  time.  The  transition  toward  the 
apocalyptic  was  made  in  the  Old  Testament  it- 
self, as  shown  bjr  the  appearances  of  the 
apocal3rptic  tendencies  in  Ezekid  and  Isaiah 
24-27.  and  one  of  the  best  apocalypses, 
the  book  of  Daniel  The  principal  Jewish 
apocalypses  of  the  period  200  b.c  to  100 
AJ>.  are,  arranged  m  chronological  order, 
Enoch,  Testaments  of  the  Twelve  Patriarchs, 
Assumption  of  Moses,  Secrets  of  Enoch,  2 
Baruch,  3  Baruch  and  4  Ezra  (2  Esdras).  A 
general  survey  of  the  character  and  contents 
of  these  books  is  as  follows: 

Enoch, —  It  is  a  composite  collection  of 
writings  coming  from  different  centuries.  There 
are  indications  of  at  least  five  books,  so  that 
a  more  appropriate  title  would  be  the  'Books 
of  Enoch.*  The  oldest  sections  of  this  Enoch 
literature  are  in  chapters  83-90  and  1-36.  These 
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chapters  date  from  the  first  half  of  the  2d  cen- 
tury B.C.  Chapters  83-90  are  the  oldest  sections 
of  the  book,  and  by  far  the  most  complete  and 
tvpical  of  the  apocalyptic.  They  consist  of 
dream  visions  from  the  beginning  to  the  end 
of  time.  History  is  allegorized  by  use  of  sym- 
bolical language.  Chapters  1^36  narrate  the 
visions  of  Enoch  and  his  journeys  through 
earth,  Sheol  and  heavenly  places.  This  has 
been  truly  named  the  work  of  a  ^Jewish 
Dante.*  The  1st  century  b.c.  sections  are  chap- 
ters 37-71  and  91-108.  Chapters  37-71  have 
been  named  the  ^Parables  of  Enoch,*  and  they 
picture  the  judgment  of  the  wicked,  the  lot 
of  the  apostates,  the  blessedness  of  die  saints 
and  the  idea  of  a  new  heaven  and  a  new  earth. 
Chapters  91-108  are  a  series  of  exhortations. 
Chapters  72-82  are  a  little  uncertain  in  regard 
to  the  date,  but  they  probably  come  from  the 
2d  centuiy  b.c. 

The  Testaments  of  the  Twelve  Patriarchs. 
—  It  is  a  series  of  apocalyptic  writings  in  the 
name  of  the  12  sons  of  Jacob.  The  entire  set 
of  writings,  with  the  exception  of  a  few  later 
Jewish  and  Christian  interpolations,  comes  from 
the  latter  part  of  the  2d  century  b.c.  The 
Testament  of  each  Patriarch  in  turn  follows 
the  same  literary  form  of  division  into  a  triple 
arrangement.  The  first  division  of  each  one 
is  a  historical  sketch  based  upon  Genesis.  Some 
particular  vice  or  virtue  is  emphasized.  In 
the  second  division  an  exhortation  is  given  rel- 
ative to  these  vices  or  virtues.  The  third  di- 
vision deals  with  the  future  of  the  family  and 
in  predictive  ways  outlines  future  events.  The 
book  as  a  whole  marks  the  high-water  mark 
of  Jewish  ethics  in  this  early  period. 

Assumption  of  Moses. —  It  was  written  in 
Palestine  during  the  first  part  of  the  1st  cen- 
tury A.D.  The  interest  in  this  apocalypse  dates 
from  the  discovery  of  a  Latin  manuscript  in 
Milan  in  1861.  By  means  of  this  Latin  frag- 
ment, the  Greek  fragments  and  the  New  Testa- 
ment allusions  in  Tude  and  2  Peter,  the  resto- 
ration of  some  of  the  details  of  the  original 
is  about  complete.  The  author  evidently  was  a 
man  with  Pharisaic  beliefs.  The  chief  value 
of  the  book  is  its  close  relation  to  the  New 
Testament  writingfs. 

Secrets  of  Enoch. —  The  apocalypse  is  some- 
times called  2  Enoch.  The  text  has  been 
largely  recovered  from  the  Slavonic  versions 
of  the  16th  and  17th  centuries.  It  was  writ- 
ten by  a  Hellenistic  Jew,  probably  in  Egypt, 
during  the  middle  of  the  1st  century  a.d.  One 
of  the  prominent  marks  of  its  Hellenistic  tend- 
encies is  its  doctrine  of  the  pre-existence  of  man. 

2  Baruch. —  This  apocalypse  is  often  called 
the  Syriac  Apocalypse  of  Baruch,  because  of 
the  discovery  of  a  veiy  fine  copy^  of  it  in 
the  Syriac  language.  This  manuscript  was  a 
translation  from  an  original  manuscript  in  the 
Greek  and  was  discovered  in  1866.  The  book 
is  composite  in  origin,  parts  of  it  being  writ- 
ten as  early  as  50  B.c.  and  other  parts  of  it 
coming  from  after  the  fall  of  Jerusalem  in 
70  A.D.  The  outlook,  as  far  as  the  future  is  con- 
cerned, in  the  earlier  sections  is  very  hopeful, 
while  in  the  later  sections  all  hope  for  a  messi- 
anic kingdom  is  practicalljr  abandoned.  The 
greatest  value  of  the  book  is  its  inter-relation 
to  the  Epistles  of  Paul. 

3  Baruch.-— It   is   called   the   Greek   Apoca- 
lypse of  Baruch.    It  was  not  definitely  recog- 


nized as  a  separate  book  from  the  other  books 
of  Baruch  until  the  discovery  of  a  manuscript 
in  1896.  It  was  written  in  the  days  of  the  early 
Christian  Church  in  the  1st  century  a.d.  It 
refers  to  only  five  heavens,  while  Enoch  re- 
fers to  seven  and  Secrets  of  Enoch  to  ten. 

4  Ezra, —  Chapters  3-14  of  2  Esdras  of  the 
Old  Testament  Apocrypha  are  the  apocalypse  of 
4  Ezra.  This  order  of  the  different  books  of 
Ezra  is  derived  from  the  Vulgate.  It  is  not  a 
unit;  some  parts  were  written  before  the  fall 
of  Jerusalem  in  70  a.d.,  and  some  were  writ- 
ten as  late  as  120  a.d.  The  main  section  of  the 
book  is  found  in  chapters  3-10,  generally  desig- 
nated as  the  Salathiel  Apocalypse.  The  remain- 
ing sections  consist  of  several  significant  vi- 
sions. The  main  value  of  the  book  lies  in  its 
relation  to  the  problems  of  pre-Talmudic  days 
and  the  New  Testament. 

In  addition  to  these  more  important  Jewish 
apocalypses  there  are  numerous  Christian  apoc- 
al3rpses.  Some  are  found  in  the  New  Testament, 
as,  for  example,  the  book  of  Revelation.  The 
most  important  ones  outside  of  the  New  Testa- 
ment are  the  Apocalypse  of  Peter,  the  Testament 
of  Hezekiah,  Shepherd  of  Hermas  and  numer- 
ous Christian  Sibylline  Oracles.  Some  of  the 
Sibylline  Oracles  have  a  few  ancient  Jewish 
elements  in  them  coming  from  the  2d  century 
B.C.  The  New  Testament  apocalypses  are  not 
written  under  assumed  names,  which  can 
largely  be  accounted  for  by  the  new  emphasis 
upon  personality  in  Christianity.  However, 
closely  following  the  period  of  the  New  Tes^ 
tament  the  literary  form  of  pseudonymity  is 
again  assumed    See  Apocrypha. 

Bibliography.—  Charles,  R.  H.,  English  edi- 
tions of  nearly  all  the  Jewish  Apocalypses, 
<The  Apocrypha,  and  Pseudepigrapha  of  the 
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(2d  ed.,  London  1913),  *The  Religious  Develop- 
ment between  the  Old  and  the  New  Testa- 
ments>  (New  York  1914) ;  Deane,  <Pseu- 
depigrapha^  (New  York  1891)  ;  Encyclopaedia 
Biblica,  article  ^Apocalyptic  Literature* 
(New  York  1899);  Fairweather.  W.,  <The 
Background  of  the  (iospels^  (Edinburgh  1911)  ; 
Schiirer,  <  History  of  the  Jewish  People  in  the 
Times  of  Jesus  (jhrist^  (Eng.  trans.,  New  York 
1891). 

Leslie  E.  Fuller, 
Assistant  Professor  of  Old  Testament  Inter- 
pretation,   Garrett    Biblical   Institute, 

APOCALYPTIC  NUMBER,  the  mystic 
number  666.  which,  according  to  some  authori- 
ties, shoula  be  616,  mentioned  in  Revelation 
xiii,  18.  As  early  as  the  2d  century  ecclesias- 
tical writers  found  that  the  name  Antichrist 
was  indicated  by  the  Greek  characters  expres- 
sive of  this  number,  numbers  being  expressed 
in  Greek  by  the  letters  of  the  alphabet.  By 
Irenaeus  the  word  Lateinos  was  found  in  the 
letters  of  the  number,  and  the  Roman  empire 
was  therefore  considered  to  be  Antichrist.  An- 
other solution  is  Neron  Kesar  (Hebrew  form 
of  Nero  Caesar).  Omitting  the  e^s  and  the  a, 
not  written  in  ancient  Hebrew,  we  get  666  as 
the  value  of  the  letters. 

APOCRYPHA.  The  term  'Apocrypha*  is 
generally  applied  to  distinct  groups  of  religious 
literature  closely  associated  with  the  canons  of 
the  Old  and  New  Testaments.  This  literature 
was  not  regarded  as  canonical,  although  much 
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read  and  quoted  in  church  and  synagogue.  The 
Old  Testament  group,  a  collection  of  14  books 
of  Jewish  origin,  is  found  in  the  Greek  and 
Latin  versions,  but  not  in  the  Hebrew  ver- 
sions. The  New  Testament  group  is  rather  an 
indefinite  body  of  early  Christian  literature 
consisting  of  parallels  and  additions  to  the 
writings  of  the  New  Testament. 

The  use  of  the  term  ^Apocrypha*  and  *Apoc- 
ryi^al'  varies  to  great  extent,  especially  among 
Protestants  and  Roman  Catholics.  The  au- 
thorities of  a  Protestant  persuasion  apply  the 
term  Apocrypha  to  the  two  groups  known  as 
the  Old  and  the  New  Testament  Apocrypha 
proper.  However,  the  term  Apocrsrphal  is 
made  not  only  to  include  these  two  groups, 
but  also  many  of  the  Jewish  pseudoepigraphic 
writings.  The  Catholics  designate  the  books 
of  the  Old  Testament  Apocrypha  proper  as 
Deuetro-Canonical  books  (except  1  and  2  Es- 
dras  and  the  Prayer  of  Manasses),  and  ^oup 
all  the  remaining  Jewish  and  Christian  litera- 
ture of  a  kindred  origin  under  the  term  Apoc- 
ryphal. 

The  meaning  of  the  term  Apocrypha  (com- 
ing from  the  Greek  word  meaning  'hidden*) 
has  undergone  several  very  significant  changes 
in  the  course  of  its  use  and  application.  His- 
torically considered  three  principal  changes  in 
the  meaning  of  the  word  shoula  be  noted.  In 
its  earliest  use  it  was  restricted  to  the  writings 
of  more  or  less  sacred  character,  but  contain- 
ing certain  mysterious  and  esoteric  teachings 
intended  only  for  the  wise  and  the  initiated 
(2  Esdras  xiv,  45f).  In  this  case  there  was 
no  discredit  thrown  upon  the  writings,  because 
of  authorship  or  contents.  Still  another  mean- 
ing was  given  to  the  term  by  some  of  the 
Church  Fathers,  especially  Origen,  wherein  it 
was  applied  to  all  writings  of  a  secondary  or 
questionable  character.  Many  of  the  works 
thus  branded  were  discredited  as  to  their 
teachings  and  withdrawn  from  public  use. 
Finally  the  term  was  used  to  designate  false 
and  heretical  literature. 

In  addition  to  this  general  uncertainty  much 
confusion  has  prevailed  in  regard  to  the  value 
of  the  literature.  Some  of  these  differences 
can  be  traced  back  to  the  different  ideas  of 
canonicity  as  held  in  Jewish  and  Hellenistic 
circles.  Some  of  the  Church  leaders,  especially 
in  the  Western  Church,  ascribed  full  scrip- 
tural authority  and  inspiration  to  the  apocry- 
phal writings.  This  view  finally  bore  fruit  in 
the  Council  of  Trent  in  1546  when  11  of  the 
books  of  the  Old  Testament  Apocrypha  were 
declared  canonical.  On  the  other  hand  a  great 
number  of  the  leaders,  because  of  their  close 
association  with  Hebrew  traditions,  denied 
scriptural '  authority  and  value  to  any  of  the 
books.  This  view  was  championed  by  Jerome 
and  finally  found  expression  m  the  Protestant- 
Christian  view  of  Reformation  times.  There 
were  some  who  did  not  accept  either  one  of 
these  two  extreme  views.  They  clearly  recog- 
nized the  value  of  the  literature,  but  at  the 
same  time  they  were  not  willing  to  place  the 
books  on  the  same  level  with  the  Biblical  books. 
This  latter  view  finally  found  expression  in  the 
teachings  of  the  Church  of  England. 

Old  Testament  Apocnrpha.^  The  Old  Tes- 
tament Apocrypha  proper  contains  14  books, 
and  represents,  except  for  a  few  minor  varia- 
tions, the  excess  of  the  Greek  canon  over  the 


Hebrew  canon.     The  books  may  be  classified 
in  the  following  way : 

l:  Parallels  or  Additions  to  the  Old  Testa- 
ptent — The  Prayer  of  Manasses,  The  Song  of 
the  Three  Holy  Children,  The  History  of  Su- 
sann^  Bel  and  the  Dragpn,  The  Rest  of  Esther. 
1  Esdras  and  Baruch  (including  the  Epistle  of 
Jeremiah). 

2.  Historical. —  1  Maccabees  and  2  Mac- 
cabees. 

3.  Legendary. —  Tobit  and  Judith. 

4.  Wisdom  Literature. —  Ecdesiasticus  and 
Wisdom  of  Solomon. 

5.  Apocalyptical.— 2  Esdras  (4  Ezra). 

A  brief  survey  of  these  books  is  as  follows : 

The  Prayer  of  Manasses. —  It  is  a  product 
of  the  1st  century  b.c,  and  was  intended  to  be 
used  in  connection  with  the  story  of  Manas- 
seh's  Babylonian  capacity  (2  Chron.  xxxiii). 
Parts  of  the  Prayer  have  found  their  way  into 
Protestant  liturgy. 

The  Song  of  the  Three  Holy  Children. — 
One  of  the  principal  additions  to  Daniel.  It 
was  written  about  100  B.C  and  was  found  in- 
serted in  the  book  of  Daniel,  the  third  chapter, 
right  after  the  23d  verse. 

The  History  of  Susanna. — Another  1st  cen- 
tury B.C.  addition  to  the  book  of  Daniel.  It  is 
generally  found  prefixed  to  the  book.  The 
purpose  of  the  story  is  to  magnify  the  powers 
and  the  judgment  of  the  hero  of  the  book. 

Bel  and  the  Dragon. —  It  was  written  about 
100  B.C  It  is  the  story  of  Daniel's  sagacity  in 
exposing  some  of  the  flagrant  abuses  of 
idolatry. 

The  Rest  of  Esther.^  This  writing  consists 
of  a  number  of  additions  to  the  Biblical  book 
of  Esther.  The  additions  were  made  to  add  de- 
tail and  make  up  for  some  of  the  deficiencies 
of  the  canonical  book.     It  was  written  about 

100  B.C 

1  Esdras. —  It  is  the  Greek  version  of  and  in 
some  parts  a  reconstruction  of  the  canonical 
Ezra.  It  was  written  about  100  &c  Some  of 
additional  subject  matter  is  from  the  book  of 
Nehemiah. 

Baruch. —  The  greater  part  of  this  book  was 
written  in  the  1st  century  A.a  The  book  is 
written  under  the  assumed  name  of  Baruch, 
the  private  secretary  of  Jeremiah.  The  6th 
chapter  is  known  as  the  Epistle  of  Jeremiah. 
Both  books  contain  a  series  of  exhortations 
and  encouragements  and  severe  denunciations 
of  idolatry. 

1  Maccabees. —  It  is  one  of  the  best  sources 
on  the  period  from  175  to  135  b.c.  It  treats  of 
the  causes  of  the  Maccabean  rebellion  and  the 
rebellion  itself  down  to  the  death  of  Simon  in 
135  B.C.  It  was  written  by  a  Jew  in  Palestine 
durine  the  latter  part  of  the  2d  century  B.C. 

2  Maccabees. —  It  is  a  mixture  of  history 
and  fiction.  It  is  an  abridgment  of  a  much 
larger  work  in  existence  at  the  time  of  its  writ- 
ing in  latter  part  of  the  2d  century  b.c.  It 
treats  of  the  period  leading  up  to  the  rebellion 
of  the  Maccabees  under  A^ttathias  in  Modein, 
and  the  rulership  of  Judas  down  to  161  b.c 

Tobit —  It  is  a  popular  story  of  romance  and 
legend  from  the  Jewish  Dispersion  in  Egypt. 
The  story  was  written  in  the  3d  century  b.c, 
and  was  based  upon  the  well-known  Egyptian 
stories  of  <The  Fable  of  the  Ungrateful  Dead> 
and  ^The  Tractate  of  Khons.'  The  purpose 
of  the  story  was  to  teach  some  useful  lessons. 
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and  ai  uit  same  time  to  correct  some  of  the 
current  superstitions. 

Judith. —  It  is  a  legendary  story  of  a  Jewish 
widow  who  succeeded  in  outwitting  and  finally 
slaying  a  great  Assyrian  general,  thus  bringing 
deliverance  to  her  oppressed  people.  It  was 
written  in  Palestine  during  the  latter  half  of 
the  2d  century  b.c,  probably  by  a  Pharisee. 

Ecclesiasticus. —  It  is  a  book  of  proverbs 
and  practical  observations  on  life  closely  re- 
sembling the  Wisdom  Literature  of  the  Old 
Testament.  It  was  written  about  180  b.c..  and 
forms  one  of  the  most  valuable  records  of 
early  Rabbinical  thought.  It  was  translated 
into  Greek  in  132  b.c.  by  a  grandson  of  the 
author  Hesus  ben  Sira). 

Wisdom  of  Solomon. —  In  some  respects 
it  is  one  of  the  most  valuable  of  the  books  of 
the  Apocrypha.  It  was  written  by  a  Jew  of 
the  Dispersion  about  65  b.c.  It  is  similar  to  the 
Wisdom  Books  of  the  Old  Testament.  It  was 
written  with  the  distinct  purpose  to  combat 
the  materialistic  tendencies  of  the  canonical 
book  of  Ecclesiastes. 

2  Esdras. —  It  is  an  apocalypse,  especially 
chapters  3-14.  It  is  composite  in  origin,  dating 
from  65  b.c.  to  120  a.d.  The  book  is  especially 
valuable,  as  it  bears  on  the  period  of  Jewish 
thought  in  relation  to  the  fall  of  Jerusalem  in 
70  A.a  Its  views  on  eschatology  are  closely 
allied  to  the  teachings  of  the  New  Testament. 

There  are  several  books  worthy  of  note  be- 
longing to  the  general  class  of  Jewish  apocry- 
phal literature  but  still  outside  of  the  Apocry- 
pha proper  of  the  Old  Testament.  The  most 
noteworthy  books  of  this  class  are  the  books 
of  Jubilees,  3  Maccabees,  4  Maccabees,  Psalms 
of  Solomon  and  the  Martyrdom  of  Isaiah. 
See  Apocalyptic  Lfterature. 

Jubilees. —  It  has  been  called  the  ^Little 
Genesis,*  as  it  represents  the  book  of  Genesis 
rewritten  from  the  standpoint  of  the  Law  or 
legalistic  Pharisaism.  It  was  written  during 
the  latter  half  of  the  2d  century  b.c  by  a  Phari- 
see. Religious  institutions  and  concepts  of 
the  2d  century  are  read  back  into  the  days  of 
the  patriarchs. 

3  Maccabees. —  It  is  a  religious  novel  com- 
ing from  Hellenistic  Judaism  in  the  1st  cen- 
tury B.C.  Its  central  theme  is  the  marvelous 
deliverance  of  the  Jews  from  Egyptian  perse- 
cution by  divine  intervention. 

4  Maccabees. —  It  belongs  to  the  great  body 
of  Jewish  Wisdom  literature,  coming  from 
Hellenistic  centres.  It  attempts  to  discuss  in 
treatise  form  the  power  of  inspired  reason  over 
the  passions.  It  was  written  during  the  1st 
century  a.d. 

Psalms  of  Solomon. — A  collection  of 
Psalms  resembling  the  Hebrew  Psalter.  They 
were  written  about  50  b.c.  by  Pharisees. 

Martyrdom  of  Isaiah. —  It  is  a  product  of 
the  1st  century  a.d.  It  records  the  tradition  of 
the  death  of  Isaiah  at  the  hands  of  Manasseh, 
King  of  Judah. 

New  Testament  Apocrypha.—  The  general 
character  of  the  books  of  the  New  Testament 
Apocrypha  is  quite  different  from  that  of  the 
Old  Testament  Apocr3rpha.  In  the  first  place  the 
books  of  the  New  Testament  group  form  some- 
what of  an  indefinite  body  of  literature,  as  new 
ones  are  being  discovered  from  time  to  time. 
The  majority  of  the  writings  come  from  the 
2d  century  a.d.  and  represent  all  shades  of  re- 


ligious belief.  Further  the  literature  differs 
from  the  Old  Testament  group,  in  that  there 
is  a  deliberate  attempt  to  fill  in  the  gaps  in 
the  New  Testament  narratives,  and  in  some 
cases  even  to  supersede  the  earlier  ones.  For 
the  most  part  th^  are  writings  filled  with  tra- 
dition, fiction  and  the  description  of  the  mar- 
velous. Many  of  the  ecclesiastical  dog^mas  of 
the  Middle  Ages  can  be  traced  to  this  fruitful 
source. 

The  books  of  the  New  Testament  Apocry- 
pha can  be  arranged  under  three  heads, 
namely:  Gospels,  Acts,  and  Epistles.  A  few 
of  the  more  important  under  each  group  will 
be  mentioned: 

Gospels.  The  Gospel  according  to  the 
Egyptians. —  It  reflects  a  severe  belief  in 
asceticism  and  agnosticism.  Gospel  according 
to  the  Hebrews. —  It  was  written  by  some  of 
the  followers  of  the  Nazarenes  and  the 
Ebionites.  Gospel  according  to  Peter. — It  was 
discovered  in  1885  apd  published  in  1892.  It 
was  popular  among  the  Syrian  Christians. 
Gosbel  according  to  Thomas. —  It  is  an  attempt 
to  fill  in  the  story  of  Jesus*  infancy,  Jesus  is 
described  as  a  miracle  worker  from  the  begin- 
ning. 

Acts.  The  most  important  one  in  this  class 
is  the  Acts  of  Paul  and  Theba.  It  is  a  romantic 
story  of  a  wonian  converted  under  Paul's  min- 
istry. In  addition  to  this  writing  there  are  the 
Acts  of  Andrew,  John  and  Peter. 

Epistles.  The  Epistle  of  Abgar.-^li  con- 
tains thie  message  of  Abgar,  the  Klne  of 
Edessa,  to  Jesus  and  his  answer.  EpistTe  of 
Barnabas.— hn  important  Epistle  of  21  chap- 
ters teaching  the  dangers  of  relapsing  into 
Judaism.  Epistle  of  Clement.— Ix  seeks  to 
brinp^  and  to  restore  harmony  into  the  Church 
at  Corinth. 
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id.,  Apocalypses  Apocryphae'  /ib.  1866) ;  Oes- 
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APOCYNACBA,  the  designation  of  an 
extensive  natoral  order  of  monopetalous  exog«- 
enous  plants,  characterized  by  perfectly  sym- 
metrical flowers,  the  segments  of  the  corolla 
all  twisted  one  way  like  a  catherine-wheel,  five 
distinct  stamens,  a  superior  ovarium,  which 
when  ripening  opens  into  two  parts  that  di- 
verge from  each  other  at  right  angles;  fruit 
follicular  or  capsular,  or  drupaceous  or  bac- 
cate, double  or  single.  The  order  consists  of 
trees  or  shrubs,  many  of  whose  stems  yield, 
when  wounded,  a  copious  milk,  usually  poison- 
ous. Generally  found  in  tropical  regions,  they 
appear  to  be  most  abundant  in  the  hot  parts 
of  Asia,  are  less  common  in  the  tropics  of 
America,  and  still  more  rare  in  Africa.  About 
100  genera,  including  566  species,  have  been 
enumerated  The  plants  of  this  order  are  in 
many  cases  poisonous,  and  very  generally  to 
be  suspected,  although  in  some  cases  they  are 
used  medicinally,  and  in  others  have  an  edible 
fruit.  One  of  the  most  deadly  plants  of  the 
order  is  the  Tanghina  venenata.  The  kernel  of 
the  fruit,  although  not  larger  than  an  almond, 
is  sufficient  to  kill  20  men;  it  was  formerly 
used  in  Madagascar  as  an  ordeal.  The  common 
oleander  (Nerinm  oleander)  is  a  formidable 
poison  ana  death  has  resulted  from  eating  its 
flowers. 

APODICTIC  JUDGMENTS,  a  logical 
term  adopted  by  Kant  from  Aristotle  to  dis- 
tinguish judgments  or  conclusions  which  are 
beyond  contradiction  from  those  which  are 
merely  empirical;  or  to  put  it  differently,  a 
judgment  or  conclusion  which  is  founded  on 
the  impossibility  of  the  opposite,  not  upon 
grounds  of  experience,  is  an  apodictic  judg- 
ment 

APOGAMY.  In  all  plants  which  have 
reached  the  level  of  sexuality,  a  new  individual 
is  initiated  by  the  union  of  two  cells,  called 
gametes.  In  exceptional  cases  the  ability  to 
reproduce  sexually  is  lost,  either  temporarily 
or  permanently.  Plants  which  have  lost  this 
power,  after  having  attained  it^  are  said  to  be 
apogamous  and  the  condition  is  apogamy,  the 
word  meaning  that  the  union  of  gametes  has 
been  left  out.  The  new  individual  may  be  de- 
veloped from  any  part  of  the  gametophyte,  or 


gamete-bearing  plant.  When  the  new  individ- 
ual arises  from  an  ^^g,  without  fertilisation, 
this  kind  of  apogamy  is  called  Parthenogenesis 
(q.v.).  When  the  new  individual  arises  £rom 
any  other  part  of  the  gametoph3fte  except  the 
cgg«  some  prefer  to  call  the  phenomenon  vege- 
tative apogamy.  A  familiar  case  of  vegetative 
apo^my  is  found  in  some  common  ferns,  es- 
peaally  in  highly  cultivated  greenhouse  vari- 
eties. The  beautiful  fern,  Nephrodium  molle, 
which  can  be  found  in  almost  any  greenhouse, 


is  the  most  thoroughly  investigated  illustration. 
The  prothallium,  or  gametophyte  (see  Alter- 
nation OF  Genekations)  becomes  thickened 
along  its  median  portion,  making  it  look  like 
a  very  small  prostrate  leaf  with  a  midrib.  This 
thickened  region  grows  out  beyond  the  border 
of  the  prothallium,  curves  upward,  then  be- 
comes entirely  erect  and  develops  leaves,  stem 
and  roots.  This  plant,  in  every  way,  looks  just 
like  one  arising  from  a  fertilized  egg.^  The 
essential  feature  of  the  phenomenon  is  the 
transition  from  the  gametophyte  to  the  sporo- 
phyte  generation  without  any  fusion  of 
g^ametes.  The  thickened  rib-Hke  region  of  the 
prothallium,  viewed  from  the  under  side,  is 
shown  in  Fig.  1,  s.  A  later  stage,  after 
the  young  apogamous  sporophyte  has  devel- 
oped leaves,  is  shown  in  Fig.  2,  in  which  g 
is  the  gametophyte  and  s  the  sporophyte.  Vege- 
tative apc«:amy  has  not  been  found  in  Thallo- 
phytes,  liverworts,  mosses,  lycopods  or 
eqidsetums;  but  a  score  of  cases  have  been 
reported  in  the  true  ferns  and  water  ferns.  No 
case  has  been  established  in  Gymnosperms.  In 
the  Angiosperms  several  cases  are  well  knowiL 
In  the  common  onion  {Allium  Cepa),  embryos 
have  been  found  developing  from  the  antipodal 
cells  and  from  synergids.  (See  Alternation 
OP  Gensratidns).  In  the  fern  (Nephrodium 
molle)  the  number  of  chromosomes  in  the 
nuclei  of  the  new  sporophyte  is  the  same 
as  the  number  of  nuclei  of  the  gametophyte. 
In  the  flowering  plants  the  gametophyte  which 
gives  rise  to  tne  apogamous  embryo  has 
the  sporophyte,  or  2x,  number  of  chro- 
mosomes. Some  persist  in  using  the  phe* 
nomenon  of  apogamy  as  an  argument  for  or 
against  certain  theories  of  alternation  of  gene- 
rations; but  in  our  opinion,  apogamy  is  a  sec- 
ondary, highly  specialized  condition  whidb  has 
no  bearing  upon  the  subject. 

Bibliography.^  Lang,  W.  H.,  <On  Apog- 
amy and  the  Eiievelopment  of  Sporangia  upon 
Fern  Prothallia^  (Philosophical  Translations, 
Royal  Society  of  London,  Vol.  190,  p.  189, 
185fe) ;  Yamamouchi,  S.,  <  Apogamy  in  Nephro- 
dium>  (Botanical  Gasette,  Vol.  XLV,  p.  289^ 
1906) ;  consult  also  any  modem  textbook  of 
botany. 

Charles  J.  Cramrerlatn, 
Professor  of  Botany,  University  of  Chicago. 

APOGBOTROPISM,  the  form  of  sensi- 
tiveness to  gravity  in  plants  evidenced  by  the 
universal  tendency  to  grow  vertically  upward, 
in  a  direction  opposite  to  that  of  the  earth's 
attraction.  When  centrifugal  force  is  brought 
to  bear  upon  the  plant  in  place  of  gravity  the 
stems  grow  toward  the  centre  of  revolution 
while  the  roots  grow  in  the  opposite  direction. 

APOLLINARIANS,  a  sect  of  Christians 
who  maintained  the  doctrine  that  the  Logos 
(the  Word)  holds  in  (Christ  the  place  of  the 
rational^  soul,  and  consequently  that  God  was 
united  in  him  with  the  human  body  and  the 
sensitive  soul.  Apollinaris^  the  author  of  this 
opinion,  was,  from  362  a.d.  till  about  382  a.d., 
bishop  of  Laodicea,  in  Syria,  and  a  zealous  op- 
poser  of  the  Aryans.  As  a  man  and  a  scholar 
he  was  hi^y  esteemed,  and  was  among  the 
most  popular  authors  of  his  time.  He  formed 
a  congregation  of  his  adherents  at  Antioch, 
and  made  Vitalis  their  bishop.  His  teaching 
was  condemned  at  Alexandria  in  362;  by  Pope 
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Damasus  in  375;  and  in  the  Council  of  Con- 
stantinople in  381.  The  Apollinarians,  or  Vi- 
talians,  as  their  followers  were  called,  soon 
spread  their  sentiments  in  Syria  and  the  neigh- 
boring countries,  established  several  societies, 
with  their  own  bishops,  and  one  even  in  Con- 
stantinople. The  sect  was  denounced  in  428 
by  imperial  edict,  and  its  members  gradually 
returned  to  the  Church  or  became  Mono- 
physites  (q.v.).  Consult  Harnack,  ^History  of 
Dogma.  ^ 

APOLLO,  son  of  Zeus  (Jupiter)  and  Lcto 
(Latona),  who  being  persecuted  by  the  jeal- 
ousy of  Hera  (Tuno),  aftet  tedious  wanderings 
and  nine  days'  labor,  was  delivered  of  him  and 
his  twin  sister,  Artemis  (Diana),  on  the  island 
of  Delos.  He  was  the  most  important  of  the 
Olympian  deities  after  Zeus  and  appears  in 
mythology  as  the  god  of  poetry,  music  and 
prophecy,  the  patron  of  ph^idans  and  shep- 
herds and  the  founder  of  cities.  He  aided  Zeus 
in  the  war  with  the  Titans  and  the  giants,  and 
destroyed  the  Cyclopes  because  they  forged 
the  thunder-bolts  with  which  Zeus  killed  nis 
son  and  favorite  Asklepios  (i&culapius).  All 
of  the  male  sex  dying  suddenly  without  previ- 
ous sickness  were  supposed  to  be  smitten  by 
the  arrows  of  Apollo.  In  the  oldest  poems 
Apollo  is  exhibited  as  the  god  of  song,  being 
known  in  this  function  as  Apollo  Citharcedus. 
Two  statues  of  Apollo  Citharcedus  are  extant, 
one  of  them  at  the  Glyptothek  in  Munich,  the 
other  at  the  Vatican,  but  their  date  is  unknown. 
In  the  festivals  of  the  gods  and  those  of  men 
in  which  they  took  part  he  plays  and  sings 
while  the  Muses  dance  around  him.  Accord- 
ing to  some  traditions  he  invented  the  lyre, 
though  this  is  generally  ascribed  to  Hermes 
(Mercury).  Marsyas,  who  ventured  to  con- 
tend with  him  on  the  flute,  was  conquered 
and  flayed  alive  by  the  ^d.  Apollo  had  an- 
other contest  with  Pan,  m  which  the  former 
played  on  the  Ivre,  the  latter  on  the  pipe.  Tmo- 
lus  had  alreaay  decided  in  favor  ot  Apollo, 
when  Midas,  opposing  the  sentence,  was  dec- 
orated with  a  pair  of  ass's  ears  for  his  stupid- 
ity. That  Apollo  had  the  gift  of  prophecy  ap- 
pears from  the  Iliad,  where  he  is  said  to  have 
bestowed  it  upon  Calchas  and  Cassandra;  and 
in  the  Odyssey  mention  is  made  of  an  oracular 
response  delivered  by  him  in  Delphi.  The 
oracle  at  this  place  became  very  famous.  He 
also  revealed  future  events  at  Abac  in  Phocis, 
Didjmia  near  Miletus,  Claros  near  Colophon  in 
Ionia,  Tenedos  and  Patara  in  Lycia.  Apollo, 
in  later  times,  came  to  be  regarded  as  the  god 
of  physic,  and  was  represented  to  be  the  father 
of  Asklepios,  the  god  of  healing.  He  is  re- 
ported to  have  taken  charge  for  a  long  time 
of  the  herds  of  Admetus,  according  to  some 
authorities  voluntarily,  according  to  others 
compelled  by  Zeus,  on  account  of  the  murder 
of  the  Cyclojjes,  or  the  serpent  Python.  As  a 
builder  of  cities,  the  founding  of  Cyzicum, 
Cyrene  and  Naxos  in  Sicily  is  ascribed  to  him, 
while  Homer  relates  that  he  built  the  walls  of 
Troy  together  with  Poseidon  (Neptune),  and 
afllicted  the  city  afterward  with  a  pestilence, 
because  Laomedon  defrauded  him  of  his  pay. 
According  to  the  poets  and  sculotors,  Apollo, 
with  Ares  (Mars),  Hermes  (Mercury)  and 
Dionysos  (Bacchus),  belongs  to  the  beardless 
gods,  in  whom  the  dawnings  of  early  manhood 


appear.  He  is  figured  with  a  bow,  a  quiver 
and  plectrum,  a  serpent,  a  shepherd's  crook,  a 
griiHn  and  a  swan,  a  tripod,  a  laurel,  an  olive- 
tree,  etc.  He  was  originally  the  sun-god  and 
though  in  Homer  he  appears  distinct  from 
Helios  (the  sun)  yet  his  real  nature  is  hinted 
at  even  here  by  the  epithet  Phoebus,  the  radiant 
or  beaming.  In  later  times  the  view  was  al- 
most universal  that  Apollo  and  Helios  were 
identical  and  by  this  theory  of  his  origin  we 
can  easily  understand  how  he  should  be  re- 
garded as  the  god  of  pastures  (Nomios)  and 
of  flocks  (Kameios),  the  god  that  protects  and 
causes  the  fruits  of  the  field  to  grow,  the  god 
that  gives  fair  winds  to  mariners  (Embasios), 
etc.  As  he  slew  the  Python,  that  is,  the  hos- 
tile powers  of  darkness,  with  his  arrows  (the 
sunbeams),  so  in  later  times  he  was  looked  on 
as  the  averter  of  evil,  the  bringer  of  help  and 
the  punisher  of  overweening  pride  (as  in  the 
story  of  Niobe).  From  being  the  god  of  light 
and  purity  in  a  physical  sense  he  gradually, 
as  he  became  endowed  more  and  more  in  the 
Greek  mind  with  an  ethical  character,  became 
the  god  of  moral  and  spiritual  lig^t  and  purity, 
the  source  of  all  intellectual,  social  and  politi- 
cal progress.  Thus  he  came  to  be  considered 
as  the  god  of  song  and  prophecy,  the  god  that 
purifies  after  the  commission  of  crimes,  that 
averts  and  heals  bodily  suffering  and  disease, 
the  institutor  and  guardian  of  civil  andpoltti- 
cal  order  and  the  founder  of  cities.  Though 
not  one  of  the  original  gods  of  the  Romans, 
his  worship  was  introduced  at  Rome  at  an 
early  period,  probably  in  the  time  of  the  Tar- 
quins.  Among  the  ancient  statues  of  Apollo 
that  are  extant  the  most  remarkable,  and  in 
the  judgment  of  the  learned  and  acute  Winck- 
elmann  the  best  and  most  perfect  that  art  has 
produced,  is  the  one  called  the  Apollo  Belve- 
dere, from  the  Belvedere  (Gallery  m  the  Vati- 
can at  Rome;  also  called  the  Pythian  Apollo, 
because  it  is  supposed  that  the  artist  has  repre- 
sented the  god  m  the  moment  of  his  victory 
over  the  serpent  Python.  This  statue  was 
found  in  the  ruins  of  Antium  in  1503.  It  is 
conjectured  to  be  a  careful  copy  of  a  Greek 
original,  perhaps  of  the  4th  century  b.c.,  or  pos- 
sibly a  century  or  more  later. 

APOLLO,  Pa.,  borough  of  Armstrong 
County,  25  miles  northeast  of  Pittsburgh,  on 
the  luskiminetas  River  and  the  Pennsylvania 
Railroad.  It  has  manufactories  of  lime,  steel 
and  woolens,  and  a  large  trade  in  coal,  which 
is  mined  extensively  in  the  district.  Apollo 
was  first  settled  about  1790,  was  laid  out  in 
1816  and  became  a  borough  in  1848.    Pop.  3,006. 

APOLLO  BELVEDERE,  belVa-da'ra. 
See  Apollo. 

APOLLODORUS.  (1)  An  Athenian 
painter  of  the  5th  century  B.C  He  is  credited 
with  the  introduction  of  rendering  light  and 
shade  instead  of  flat  coloring.  (2)  A  Gre^ 
grammarian  of  the  2d  century  B.C.  He  studied 
philosophy  at  Athens  and  afterward  became  a 
follower  of  Aristarchus  at  Alexandria.  He 
wrote  several  grammatical  works  and  a  history 
in  iambic  verse.  His  *0n  the  Gods*  was  a 
history  of  the  Greek  religion.  It  is  lost  and 
its  nature  can  only  be  judged  from  passing  ref- 
erences. (3)  A  famous  Roman  architect  of 
the  2d  century  a.d.  The  Emt)eror  Trajan  em- 
ployed him  m  the  construction  of  his  great 
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bridge  over  the  Danube,  in  the  building  of  the 
Foram,  since  known  as  the  Forum  Trajani, 
and  other  works.  He  censured  the  architectu- 
ral plans  of  Hadrian  and  was  banished  from 
Rome. 

APOLLONIUS,  Pereaeus,  from  Pcrga  in 
Pamphylia;  lived  about  250-200  b.c  He  was 
educated  in  Alexandria  under  the  successors 
of  Euclid,  and  became  one  of  the  greatest 
mathematicians  of  antiquity,  bein^  commonly 
called  the  •Great  Geometer.'  His  most  im- 
portant work  was  a  treatise  on  conic  sections, 
m  eight  volumes,  of  which  the  first  four,  with 
the  tommentary  of  Eutocius,  are  extant  in 
Greek,  and  all  but  the  eighth  volume  in  Arabic. 
We  have  also  introductory  Memmata*  to  all  the 
eight  by  Pappus,  edited  by  Halley,  ^Apollonius 
Pergaus  Conic,>  lib.  VHI,  c,  Oxon.  1710  fol. 

APOLLONIUS  OF  TYANA,  Pythagp- 
rean  philosopher:  b.  TyansL  in  Cappadocia, 
about  whom  manv  wonderful  stories  are  told. 
He  was  bom  in  the  beginning  of  the  Christian 
era,  early  adopted  the  Pythagorean  doctrines, 
abstaining  from  animal  food  and  living  in  the 
simplest  manner,  and  according  to  the  Pytha- 

forean  precept  maintained  a  ngid  silence  for 
ye  vears.  He  traveled  in  Asia,  disseminating 
his  ooctrines  and  doing  many  wonderful  things, 
and  proceeding  as  far  as  India,  where  he  be- 
came initiated  into  the  doctrines  of  the  Brah- 
mans.  When  Domitian  ascended  the  throne 
Apollonius  was  accused  of  having  excited  an 
insurrection  in  Egypt  in  favor  of  Nerva^  but 
readily  submitting  to  a  trial  he  was  acquitted. 
After  this  he  went  once  more  to  Greece  and 
passed  over  to  Ephesus,  where  he  opened  a 
Pythagorean  school,  and  died  in  96,  or,  ac* 
cording  to  others,  110  a.d. 

APOLLOS,  an  early  Christian  missionary 
and  companion  of  Saint  Paul.  He  was  bom  at 
Alexandria,  where  he  was  converted  to  the  new 
faith  by  disciples  of  John  the  Baptist.  He  at 
once  became  an  earnest  and  zealous  propagator 
of  Christianity.  He  came  to  Ephesus,  where 
he  received  further  instmction  from  Aquila 
and  Priscilla,  and  next  proceeded  to  Corinth, 
where  he  labored  with  great  success.  He  re- 
turned to  Ephesus,  but  his  followers  recalled 
him  to  Corinth.  He  is  last  mentioned  in  the 
New  Testament  as  about  to  start  for  Crete. 
Tradition  has  it  that  he  became  first  bishop  of 
Crete.  Consult  Acts  xviii.  24-28;  1  Cor.  i,  10- 
12;  iii,  4-6;  xvi,  12;  and  Titus  iii,  13. 

APOLLYON,  a-polU'on.  or  a-pol'yun,  a 
rendering  of  the  Hebrew  Abaddon,  meaning 
destruction.  Apollyon  is  personified  as  the 
keeper  of  the  bottomless  pit. 

APOLOGETICS,  the  department  of  theo- 
logical science  which  deals  with  the  defense  of 
the  Christian  faith.  It  differs  from  dogmatics 
which  strives  to  reduce  the  doctrines  of  reli- 
gion to  a  systematic  form;  and  from  polemics, 
which  is  the  science  of  controversy,  and  while 
its  subject  matter  comprises  the  differences 
found  tn  different  schools  of  believers,  apolo- 
getics deals  with  attacks  upon  the  faith  which 
are  made  by  unbelievers.  Apologetics  may  be 
again  distinguished  from  apologies.  The  for- 
mer has  to  do  with  the  fundamental  principles 
of  the  religion  and  with  the  methods  of  de- 
fense which  apply  to  all  attacks,  but  an  apology 
has  to  do  with  some  special  form  of  unbelief. 


The  former  is  the  science  of  which  the  latter 
is  an  application.  Yet,  apologetics  as  a  science 
may  be  best  understood  through  its  historical 
applications  and  the  distinction  named  is  made 
more  readily  in  theory  than  exhibited  in  detail. 

Owin^  to  the  nature  of  Christian  theology 
as  histoncally  formulated,  apologies  have  fallen 
under  two  main  divisions,  popularly  known  as 
natural  theology  and  the  evidences  of  Chris- 
tianity. The  former  is  usually  put  before  the 
latter.  It  discusses  the  nature  of  God  and  the 
proofs  of  His  existence  as  revealed  to  us  in 
nature.  It  mav  also  investigate  the  nature  of 
man,  his  moral  sense,  the  freedom  of  his  will 
and  his  capacity  for  knowing  God.  Its  chief 
reliance  has  been  upon  four  arguments:  the 
ontological,  which  starts  from  our  idea  of  a 
perfect  being  and  shows  that  it  implies  actual 
existence;  the  cosmological,  which  from  the 
long  line  of  causes  and  effects,  each  contingent, 
argues  backward  to  a  first  great  cause,  which 
is  itself  uncaused  ^  the  teleological,  which  shows 
the  marks  of  design  in  nature,  and  from  them 
argues  to  a  great  designer;  the  moral,  which 
starts  with  the  moral  sense  in  man  and  argues 
to  a  holy  and  righteous  maker.  Some  writers 
add  an  aesthetic  argument,  from  our  sense  of 
beauty  and  its  gratification  in  the  universe. 
Then  these  various  arguments  are  combined 
and  the  perfect  being  is  shown  to  be  the  first 
great  cause,  righteous,  wise  and  a  person  whom 
therefore  we  call  God. 

The  evidences  of  Christianity  assume  the  ex- 
istence of  such  a  God,  and  from  this  basis 
prove  Christianity  to  be  His  peculiar  revela- 
tion, constituting  the  absolute  religion.  This 
proof  ordinarily  is  divided  into  two  great  di- 
visions, external  and  internal.  The  external 
proofs  are  miracles  and  completed  prophecy, 
which  evince  a  power  and  wisdom  which  are 
Divine  and  guarantee  the  Divine  authorship  of 
the  writings  which  they  authenticate.  The  ex- 
ternal proofs  include  also  the  historical  evi* 
dence  to  the  genuineness  of  the  scripture  writ- 
ings. The  internal  evidences  show  the  adapta- 
tion of  the  contents  of  the  Bible  to  the  needs 
of  men,  their  agreement  with  the  highest  teach- 
ings of  reason,  and  their  elevating  and  purify- 
ing effect  upon  the  mind  and  life.  A  further 
argument  is  based  upon  the  experience  of  the 
Christian  as  testifying  to  the  truth  of  the  doc- 
trines involved. 

This  argument  in  both  divisions,  natural 
theology  and  the  evidences  of  Christianity,  oc- 
cujues  the  chief  place  in  the  textbooks,  but, 
evidently,  it  is  a  form  of  specific  apology  and 
at  best  only  in  part  illustrates  essential  apolo- 
getics. This  it  appears  from  a  wider  survey  for 
the  argument  as  stated  above,  while  it  meets 
a  special  situation,  neither  represents  the  actual 
argumentation  in  the  first  ages  of  the  Church 
nor  in  our  own  day.  Even  in  the  New  Testa- 
ment some  of  the  writings  have  an  apologetic 
purpose.  Christianity  in  its  early  form  met 
two  opponents,  Judaism  and  heathenism.  To 
the  first,  the  apostolic  writers  attempted  to 
prove  its  tmth  by  showing  it  as  foretold  in  the 
Old  Testament,  and  as  completing  the  earlier 
Scriptures.  When  Christianity  encountered 
Greek  thought  the  situation  was  wholly  differ- 
ent, and  the  apologists  formulated  the  con- 
tents of  the  gospel  in  a  manner  which  appealed 
to  the  common  sense  of  all  the  serious  thinkers 
and  intelligent  men  of  the  age.    That  is,  Chris- 
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tianity  was  presented  as  completing,  or  at 
least  harmonizing  with,  the  later  Greek  philos- 
ophy. In  this  it  succeeded  and  then  ensued  a 
long  period  when  apologetics  was  in  abeyance. 
The  mtellectual  life  of  the  Church  was  en- 
gaged in  formulating  dogmas  and  in  conflicts 
widi  heresy.  Only  long  after  the  Reformation 
was  the  strife  renewed  with  men  who  seriously 
denied  the  truth  of  Christianity. 

In  the  end  of  the  17th  century  and  the  be-, 
ginning  of  the  18th  century  the  minds  of  Eng- 
lish Churchmen  were  engaged  by  the  Deistic 
controversy.  This  had  to  do  with  the  evidences 
of  Christianity.  The  Copernican  astronomy, 
changing  men's  conceptions  of  the  physical  uni- 
verse, the  discovery  of  China,  or  better  its  re- 
discovery and  its  effect  upon  the  imagination 
of  thoughtful  men»  and  the  attacks  of  the 
British  clergy  upon  the  miracles  of  the  Roman 
Catholic  Church,  brought  on  a  crisis.  The 
new  astronomy  suggested  the  thought  that  the 
God  of  so  great  a  universe  could  not  be  identi- 
cal with  Jehovah,  the  God  of  a  Semitic  people; 
nor  could  men  conceive  of  the  earth,  no  longer 
central  but  a  mere  planet,  as  the  scene  of  the 
drama  of  the  incarnation  and  the  redemption; 
the  consideration  of  China  with  the  thought  of 
its  relatively  high  civiUzation  suggested  Uiat  if 
China  had  got  on  so  well  without  the  special 
teaching  of  the  gospel  with  the  light  of  reason 
only,  the  special  revelation  must  also  be  value- 
less to  Englishmen;  and  the  attacks  of  the 
clergy  upon  the  Roman  Catholic  miracles  as  the 
frauds  of  priests  led  to  the  position  that  all 
miracles,  including  those  of  the  Bible,  may  be 
put  into  the  same  category.  It  was  further 
urged  that  the  description  of  Jehovah  in  the 
Bible  and  in  the  doctrines  of  the  Church  does 
not  accord  with  the  righteousness  and  wisdom 
and  power  of  the  God  disclosed  by  nature.  The 
conception  of  nature  as  a  vast  machine  was 
taking  possession  of  men's  minds,  and  God 
was  thought  to  be  the  maker  and  starter  of  the 
machine,  and  as  having  no  further  occasion  to 
interfere  with  its  runmng.  He  was  not  denied, 
therefore,  but  He  was  made  infinitely  remote, 
and  there  seemed  no  opportunity  for  miracle, 
redemption  or  prayer.  The  attadc  called  forth 
a  multitude  of  replies,  the  ^ Analogy^  of  Bishop 
Butler  being  the  most  effective  and  distin- 
guished. He  argued  that  revealed  and  natural 
religion  are  not  opposed,  but  that  the  second 
supplements  the  first,  and  that  its  peculiarities 
are  what  we  should  expect  from  a  study  of 
nature  itself;  and  that  further,  the  difficulties 
urged  by  the  Deists  against  the  God  of  the 
Bible  lie  with  equal  force  against  their  own 
teaching  of  the  God  of  nature.  It  was  further 
argued  in  particular,  that  the  account  of  the 
gospel  miracles  is  to  be  accepted,  because  the 
witnesses  were  competent,  and  moreover  had 
everything  to  lose  and  nothing  to  gain  by  their 
invention,  proving  their  sincerity  by  dying  as 
martyrs.  The  Wesleyan  revivals  were  perhaps 
more  influential  than  the  arguments  of  the 
apologists  by  supplying  the  powerful  evidence 
of  the  effectual  working  of  Christianity  in  the 
hearts  and  lives  of  men.  From  England  the 
controversy  was  carried  to  France,  and  to  Ger- 
many, with  phases  too  varied  for  even  the 
briefest  review  here. 

In  the  19th  century,  from  the  middle  dec- 
ades on,  the  apologetic  warfare  was  renewed, 
with   issues   far  more   fundamental.     Already 


Hume  had  stated  positions  which  threatened 
the  beliefs  of  Churchmen  and  of  Deists  alike, 
and  under  the  influence  of  an  extreme  empiri- 
cism, reinforced  bv  influences  from  German 
philosophy,  men  denied  that  God  could  be 
known  at  all.  Hence  apologetics  again  busied 
itself  with  the  first  division  of  topics,  and  dis- 
cussed man's  capacity  for  knowing  the  Infinite, 
and  reviewed  all  the  evidences  for  God's  ex- 
istence in  the  light  of  the  modern  science  of 
knowledge.  The  prop^ressive  establishment  of 
the  scientific  conception  of  the  universe  also 
revived  the  discussion  as  to  miracles  and  forced 
a  renewed  examination  of  the  whole  subject. 
In  addition  the  historic  credibility  of  the  gospel 
narrative  and  the  authenticity  of  the  Biblical 
writings  have  been  re-exammed  from  many 
points  of  view,  while  the  discovery  of  the  an- 
cient religions  of  the  past  and  of  the  living  re- 
ligions of  Asia  have  caused  prolonged  debate 
as  to  the  uniqueness  and  the  absoluteness  of 
the  Christian  teachings.  Hence,  the  apologist 
is  engaged  in  a  discussion  whicn  involves  phi- 
losophy, science,  history,  comparative  theology 
and  criticism. 

In  general,  we  may  put  apologists  at  present 
into  three  classes :  those  who  hold  substantially 
the  old  positions  and  seek  in  part  by  compro- 
mise and  in  part  by  adaptation  to  show  that 
their  essential  truth  may  be  maintained  not- 
withstanding the  progress  in  philosophy  and 
science ;  those  who  abandon  the  old  arguments, 
and  overcome  the  conflict  between  science  and 
philosophy  on  the  one  hand  and  theology  on 
the  other,  by  adopting  wholly  the  modem 
views  and  reconstructing  theology  by  dieir  aid; 
and  those  who  attempt  to  discriminate  between 
religion  and  science  and  philosophy,  and  by 
penetrating  more  completely  into  its  essence  to 
find  an  independent  basis  for  the  relijgious  life 
which  shall  abide  however  men's  views  may 
change  in  these  other  departments.  Particular 
arguments  in  reply  to  special  attacks  are  of  less 
moment  than  a  discussion  of  the  meaning  auad 
essence  of  Christianity  itself,  and  of  the  prin- 
ciples which  underlie  all  defenses  of  its  truth. 
That  is,  this  age  needs  not  so  much  an  apolfogy 
or  defense  of  Christian  truths  as  a  thorough- 
going study  of  the  science  of  apologetics  itself. 
Bibliography.— Butler,  *  Analogy  of  Re- 
ligion' ;  Paley,  ^Evidences  of  Christianity* 
(1848)  ;  Stephens,  ^History  of  English  Thought 
in  the  18th  Century* ;  Ebrard,  ^Christian  Apolo- 
getics* ;  Fisher,  <  Supernatural  Origin  of  Chris- 
tianity* (1875),  and  <The  Grounds  of  Theistic 
and  Christian  Belief* ;  Hamack,  A,  ^WTiat  is 
Christianity?*  (190n  ;  Hettinger,  *  Apology  of 
Christianitv* ;  Smytne,  ^Through  Science  to 
Faith*  (1902):  Kaftan,  <The  Truth  of  the 
Christian  Religion*  (1894);  Knox,  <The  Direct 
and  Fundamental  Proof  of  the  Christian  Re- 
ligion*  (1903). 

George  Wm.  Knox, 
Late  Professor  of  Philosophy  and  History  of 
Religion,  Union  Theological  Seminary. 

APOLOGIA  PRO  VITA  SUA  (first 
published  in  parts,  April  to  June  1864;  re- 
vised and  republished  as  a  whole,  1865),  by 
Cardinal  Newman,  is  the  autobiography  of  a 
great  soul.  In  1845  Newman  left  the  English 
for  the  Roman  Church.  Almost  20  years  later 
Charles  Kingsley  included  him  in  an  incidental 
aspersicm     (Macmillan's     Magasine,     January 
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1864)  of  the  Roman  clergy's  attitude  toward 
*tnith  for  its  own  sake.^  The  following  in- 
terchange of  letters,  pamphlets  and  articles 
convinced  Newman  of  the  necessity  of  review^ 
ing,  for  an  end  larger  than  the  defense  of  his 
own  integrity,  the  whole  course  of  his  spiritual 
progress.  This  larger  aim.  suggested  in  a  title 
that  Newman  can  hardly  nave  chosen  without 
thinking  of  the  great  ^Apologia*  of  Socrates, 
gives  his  work  a  deep  general  interest.  The 
debate  between  the  two  English  men  of  letters 
went  so  unquestionably  to  Newman  that  it 
could  hardly  arouse  posterity;  the  actual  im- 
mediate issues  between  the  two  churches  wert 
too  clouded  by  prejudice  and  politics  to  hoM 
attention  long  in  that  form;  but  beneath  the 
controversy  lay  an  issue  that  remains  vita!; 
and  beneath  the  history  set  forth  in  the  book 
moves  an  eternal  human  quest. 

The  issue  was  the  cathoHctty  of  the  Church 
of  England.  To  restore  to  the  Church  in 
which  they  were  priests  a  general  conscious- 
ness of  Catholic  heritage,  a  wider  view  of 
Catholic  doctrine  and  history,  and  a  wider  use 
of  the  sacraments  was  the  mission  of  the 
young  Newman  and  his  friends,  Keble,  Pusey, 
and  others  less  well  known,  in  what  came  to 
be  known  as  the  Oxford  Movement  (q.v.). 
Working  as  scholars  and  as  preachers  toward 
this  common  end  in  various  ways,  they  made 
their  most  direct  and  effective  appeal  in  a  se- 
ries of  ^Tracts  for  the  Times*;  and  their  ulti- 
mate success  amounted  to  a  reformation.  That 
the  Church  of  England  rose  from  insular  prej- 
udices and  political  bondage  to  become  a  great 
national  Church  was  due  largely  and  directly 
to  the  Oxford  Movement.  The  Catholic  hen- 
tage  had,  indeed,  been  cherished  and  followed 
even  in  the  18th  century  in  spite  of  tfie  general 
depression  of  the  Church  by  rationalism  and 
pontics.  It  had  animated,  for  instance,  diose 
missions  to  the  New  England  colonies  which 
moved  and  brought  about  the  Episcopal  Church 
of  the  United  States.  The  consecration  of  the 
first  bishop  of  that  Church  was  attested  in  a 
proclamation  ^Omnibus  ubiqite  Caiholtcis.^  But 
that  consecration  was  by  *non-juring*  bishops 
in  Scotland.  The  actual  ecclesiastical  admin- 
istration in  Engkind  then  and  in  Newman's 
time  insisted,  if  not  on  a  narrower  view,  at 
least  on  a  narrower  practice.  The  bishops  gen- 
erally, the  dominant  ecclesiastical  party,  and 
the  religious  habits  of  the  mass  of  Church  peo- 
ple were  far  narrower  than  the  doctrine  of  the 
Book  of  Common  Prayer  or  the  interpretation 
of  the  Caroline  divines.  The  mission  of  New- 
man and  his  friends  was  restoration.  It  suc- 
ceeded ultimately;  but  meantime  it  met  such 
ecclesiastical  opposition  as  to  drive  some  of 
them  to  the  Roman  Church.  Newman  found 
himself  unable  to  read  in  the  repudiation  of 
some  ^Tracts  for  the  Times*  and  in  other 
ecclesiastical  pronouncements  and  measures  of 
British  bishops  anything  short  of  a  repudiation 
of  caftholicity.  Becoming  convinced  that  the 
Church  of  England  was  not  in  fact  Catholic, 
he  changed  his  allegiance. 

This  is  the  issue  underlying  ^Apologia  pro 
Vita  Sua' ;  but  vital  as  it  remains,  and  deeply 
as  it  is  explored,  it  has  less  appeal  than  the 
autobiognraphy  for  itself.  The  lucidity,  sweet- 
ness and  force  spring  from  aspiration.  The 
steady  quest  of  the  soul,  set  forth  with  a  sin- 
cerity that  makes  one  first  pity  and  then  for- 


get Charles  Kingsley,  is  told  with  that  high 
preoccupation  which  gives  to  a  few  autobiog- 
raphies permanent  hold.  An  accomplished 
reasoner,  Newman  tmderstood  better  than 
most  men  the  limitations  of  reasoning  in  effect- 
iveness on  conduct.  ^It  has  not  pleased  God 
to  save  His  people  through  logic,*  he  quotes 
from  Saint  Ambrose  on  the  title  page  of  the 
most  philosophical  of  his  longer  works,  ^A 
Grammar  of  Assent*  This  book  inculcates 
systematically  the  right  wa3rs  of  the  mind  seek- 
ing truth;  but  the  < Apologia >  by  narrating  the 
stages  of  his  own  search  brings  it  home.  We 
need  not  be  convinced  by  his  arguments  nor 
subscribe  to  his  conclusions  to  be  uplifted  by  a 
noble  and  single  mind  following  the  %ndly 
light*  which  he  invokes  in  his  famous  hymn. 

Charles  Sears  Batjiwin, 
Profc,ssar  of  Rhetoric  and  English  Compo- 
sition, Columbia  University. 
APOLOGUB,  a  story  or  relation  of  ficti- 
tious events  intended  to  convey  some  useful 
truth.  ^  It  differs  from  a  parable  in  that  the 
latter  is  drawn  from  events  that  pass  among 
mankind  whereas  the  apologue  may  be  founded 
on  supposed  actions  of  brutes  or  inanimate 
things,  -^sop's  fables  furnish  excellent  ex- 
amples of  apologues. 

APOLOGY,  a  term  at  one  time  applied  to 
a  defense  of  one  who  is  accused,  or  of  certain 
doctrines  called  in  question,  but  at  present 
commonhr  applied  to  an  acknowledgment  of 
error.  The  apologies  of  Socrates  attributed  to 
Plato  and  Xenophon  are  works  of  the  first- 
named  character.  Later  rhetoricians  wrote 
upon  the  use  of  apologies  and  caused  them  to 
be  composed  by  their  scholars.  Of  this  sort 
are  the  Apologies  of  Libanius.  Thus  the  name 
passed  over  to  Christian  authors,  who  gave  the 
name  of  apologies  to  the  writings  which  were 
designed  to  defend  Christianity  against  the  at- 
tacks and  accusations  of  its  enemies^  particu- 
larly the  pagan  philosophers,  and  to  justify  its 
professors  before  the  emperors.  Of  this  sort 
were  those  by  Justin  Martyr,  Athenagoras, 
Tertullian,  Tatian  and  others.  There  are  also 
apologies  for  the  doctrines  of  particular  sects; 
for  example,  Robert  Barclay's  ^Apology  for 
the  People  in  Scorn  called  Quakers.* 

APOLOGY  FOR  THE  LIFE  OF  COL- 
LEY  GIBBER,  An,  an  autobiography  pub- 
lished in  1740,  when  the  author,  poet-laureate, 
actor  and  man-about-town  was  in  his  70th 
year.  In  the  annals  of  the  stage  this  curious 
volume  holds  an  important  place  as  throwing 
light  upon  dramatic  conditions  in  London  after 
the  Restoration,  when  the  theatre  began  to  as- 
sume its  modern  aspect. 

APOMECOMETBR.  An  instrument  used 
for  measuring  heights,  constructed  in  accord- 
ance with  the  principles  which  govern  the  sex- 
tant, viz.:  As  the  angles  of  incidence  and  re- 
flection are  always  equal,  the  rays  of  an  ob- 
ject being  thrown  on  the  plane  of  one  mirror 
are  from  that  reflected  to  the  plane  of  another 
mirror,  thereby  making  both  extremes  of  the 
vertical  height  coincide  exactly  at  the  same 
point  on  the  horizon-glass,  so  that  by  measur- 
ing the  base-line  we  obtain  a  result  equal  to 
the  altitude.  The  eye  of  the  observer  when 
in  position  will  be  at  the  lower  end  of  the  hy- 
pothenuse,  and  the  summit  of  the  object  at 
the  other.     Keeping  the  line  of  vision,  which       t 
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forms  the  base,  exactly  horizontal,  the  observer 
approaches  the  object  till  the  images  coincide, 
when  the  basfe  will  agree  in  length  with  the 
perpendicular  and  the  measured  length  of  the 
former  will  give  the  height  of  the  latter. 

APOMORPHINE.     See  Morphine. 

AP'ONEURO'SIS.    See  Tendon. 

APOPHYLLITE,  a-pof'Mit  (from  the 
Greek  words  apo,  ^o^,^  and  phyllon,  *leaf,*  in 
allusion  to  the  tendency  of  the  mineral  to  sepa- 
rate into  thin  leaves  before  the  blowpipe),  a 
native  hydra  ted  silicate  of  calcium  and  potas- 
sium, having  the  general  formula  Ki0.8CaO. 
16SiO».16HaO,  but  with  some  portion  of  the 
oxygen  replaced  by  fluorine.  It  crystallizes  in 
the  tetragonal  system,  and  also  occurs  massive. 
Its  crystals  are  usually  white  or  gray,  with  a 
pronounced  pearly  lustre  on  the  basal  .plane, 
and  a  vitreous  lustre  elsewhere.  Apophyllite 
cleaves  easily  into  thin  folia  parallel  to  the 
basal  plane.  Its  hardness  is  from  4.5  to  5,  and 
its  specific  gravity  about  2.3.  It  occurs  in  many 
parts  of  the  world.  Beautiful  crystals,  three 
or  four  inches  across,  are  found  in  India,  and 
others  nearly  as  large  have  been  found  at  Ber- 
gen Hill  and  Paterson,  N.  J. 

APOPLEXY.    See  Brain,  Diseases  of._ 

APOSIOPESIS,  ap'6-sT-6-pe's!s,  a  rhetor- 
ical term  denoting  a  sudden  break  or  stop  in 
speaking  or  writing,  usually  for  mere  effect  or 
a  pretense  of  unwillingness  to  say  anything  on 

a  subject;  as,  *his  character  is  such but  it 

is  better  I  should  not  speak  of  that.* 

APOSPORY.  Apospory  is  the  natural 
complement  of  apogamy  (q.v.).  It  may  be  de- 
fined as  the  production  of  a  gametophyte  from 
a  sporohyte  (see  Alternation  of  Genera- 
tions) without  the  intervention  of  a  spore. 
The  word  means  that  the  spore  has  been  left 
out.  Apospory  was  first  discovered  in  the  com- 
mon bracken  fern  {Pteris  aquilind),  where  it 
occasionally  appears  as  an  interesting  freak. 
Tissue  near  the  border  of  the  leaflet,  which 
normally  develops  sporangia  containing  spores, 
prows  out  into  thin  ribbon-like  structures  bear- 
mg  some  resemblance  to  ordinary  gameto- 
phytes  (prothallia).  These  structures  bear  the 
antheridia  or  archeeonia  or  both,  which  give  rise 
to  the  sperms  and  eggs,  and,  therefore,  con- 
stitute a  sexual  generation.  A  transverse  sec- 
tion of  a  normal  leaflet  of  the  bracken  fern 
bearing  normal  sporangia  {s)  is  shown  in  Fig. 
1 ;  while  Fig.  2  shows  a  leaflet  in  which  pro- 
thallia (/>)  with  antheridia  (a)  have  developed 
instead  of  sporangia.  A  comparison  of  the 
two  figures  shows  that  apospory  is  a  *short 
cut*  in  the  life  history,  since,  normally,  a  spore 
in  the  sporangium  would  have  given  rise  to  the 
prothallium.  In  some  ferns,  under  moist  con- 
ditions, the  tips  of  the  leaflets  may  develop  into 
?rothallia  bearing  archegonia  and  antheridia. 
n  a  few  ferns,  the  first  leaf  of  the  young 
sporeling,  if  bent  over  and  brought  into  con- 
tact with  moist  soil,  may  produce  prothallia 
along  its  border.  Other  instances  of  apospory 
in  ferns  might  be  cited,  but  no  case  has  yet 
been  reported  for  lycopods  or  equisetums. 
Apospory  occurs  in  liverworts  and  mosses,  but 
is  not  common,  and  no  case  has  been  proved 
in  Gymnosperms.  In  Angiosperms  there  are 
several  cases,  including  the  common  dandelion, 
in  which  the  egg-bearing  generation  (embryo 


sac)  does  not  develop  from  a  normal  spore  and 
we  must  admit  that  apospory  is  present  All 
these  plants,  however,  develop  their  embryos 
from    eggs    without    fertilization    and,    conse- 


Pic.  1 


Pig.  2 

quently,  are  apogamous,  as  well  as  aposporous. 
This  type  is  so  closely  associated  with  Parthen- 
ogenesis (q.v.)  that  it  well  may  be  considered 
under  that  heading. 

Bibliography.— Bower,  F.  O.,  <The  Oriein 
of  a  Land  Flora>  (London)  ;  Lang,  W.  H., 
^On  Apogamy  and  the  Development  of  Spor- 
angia upon  Fern  Prothallia^  (Philosophical 
Transactions,  Royal  Society  of  London,  Vol. 
CXC,  1898,  p.  189);  Yamanouchi,  S.,  < Apog- 
amy in  Nephrodium*  {Botanical  Gazette, 
Vol.  XLV,  1908,  p.  289). 

Charles  J.  Chamberlain. 

APOSTASY  (Greek,  apostasis,  a  standing 
away  from),  a  term  signifying  a  renunciation 
of  opinions  or  practices  and  the  adoption  of 
contrary  ones,  and  usually  applied  to  renuncia- 
tion of  religious  opinions.  It  is  always  an  ex- 
pression of  reproach.  What  one  party  calls 
apHostasy  is  termed  by  the  other  conversion. 
History  mentions  three  eminent  apostates  — 
Julian  the  Apostate,  who  had  never  been  a 
Christian  except  nominally  and  by  compulsion; 
Henry  IV,  King  of  France,  who  thought  that 
^Paris  vaut  bien  une  messe,^  and  that  o?  course 
all  France  was  worth  the  whole  Catholic  faith; 
and  William  of  Nassau,  the  stadtholder,  who 
separated  himself  from  the  Roman  Catholic 
Church  and  became  a  Protestant.  The  stat- 
ute 9  and  10  of  William  III,  cap.  xxxii,  pro- 
vides that  if  any  person  educated  in  or  having 
made  profession  of  the  Christian  religion  shall 
deny  it  to  be  true,  he  shall  be  rendered  inca- 
pable of  holding  any  office  for  the  first  offense, 
and  for  the  second  shall  be  made  incapable 
of  bringing  any  action,  of  being  guardian, 
executor,  legatee  or  purchaser  of  lands,  and 
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shall  suffer  three  years*  imprisonment  without 
bail.  This  act  is  commonly  called  the  'blas- 
phemy  act.* 

A  POSTERIORI.    See  A  Priori. 

APOSTLE  (literally  one  sent  out,  from 
the  Greek  apostellein,  to  seiid  out)  and  in  the 
Christian  Church  the  title  given  to  the  12  men 
whom  Jesus  selected  to  attend  Him  during  His 
ministry,  witness  His  miracles,  learn  His  doc- 
trines and  thus  be  able  to  promulgate  His  re- 
ligion. Their  names  were  Simon  Peter  and 
Andre^v  his  brother;  James  the  greater,  and 
John  his  brother,  who  were  sons  of  Zebedee; 
Philip  of  Bethsaida;  Bartholomew;  Thomas; 
Matthew;  James,  the  son  of  Alpheus,  com- 
monly called  James  the  less;  Lebbeus,  his 
brother,  who  was  sumamed  Thaddeus,  and  was 
called  Judas  or  Jude;  Simon  the  Canaanite; 
and  Judas  Iscariot  Of  this  number  Simon 
Peter,  John,  James  the  greater  and  Andrew 
were  fishermen;  and  Matthew  a  publican  or 
tax-gatherer.  When  the  apostles  were  reduced 
to  11  by  the  suicide  of  Judas,  who  had  betrayed 
Christ,  Matthias  was  chosen  Dy  lot  on  the  propo- 
sition of  Saint  Peter.  Soon  after,  their  number 
became  13  by  the  miraculous  vocation  of  SauL 
who,  under  the  name  of  Paul,  became  one  of 
the  most  zealous  propagators  of  the  Christian 
faith.  The  Bible  gives  the  name  of  apostle 
to  Barnabas  also,  who  accompanied  Paul  on 
his  missions  (Acts  xiv,  14^,  and  Paul  seems  to 
give  it  to  Andronicus  and  Junia,  his  relations 
and  companions  in  prison.  Generally,  however, 
the  name  is  used  in  the  narrower  sense  to  desig- 
nate those  whom  Christ  selected  himself  while 
on  earth,  and  Paul,  whom  he  afterward  called. 
In  a  wider  sense  those  preachers  who  first 
taught  Christianity  in  heathen  countries  are 
frequently  termed  Apostles ;  for  example.  Saint 
Denis,  the  apostle  of  the  Gauls ;  Saint  Boniface, 
the  apostle  of  Germany;  Saint  Augustine,  the 
apostle  of  England;  the  Jesuit  Francis  Xavier, 
the  apostle  of  the  Indies;  Adalbert  of  Prague, 
apostle  of  Prussia  proper.  Tradition  reports 
that  several  of  the  early  apostles  were  married. 
The  wife  of  Saint  Peter  is  said  to  have  accom- 
panied him  on  his  journeys,  and  died  a  martyr. 
The  tradition  further  states  that  Saint  Peter 
had  a  daughter  Petronilla,  who  was  also  a 
martyr ;  this  at  least  say  Saint  Augustine,  Saint 
Epiphanius  and  Saint  Clement  of  Alexandria. 
Saint  Philip  also  is  said  to  have  been  married 
and  to  have  had  several  daughters,  among 
whom  was  Saint  Hermione.  Hegesippus  speaks 
of  two  martyrs,  grandsons  of  Saint  Jude.  His 
wife  was  called  Mary.  Saint  Bartholomew  is 
also  said  to  have  been  married  Their  history 
is  largely  a  matter  of  tradition,  save  as  it  is 
recorded  in  the  Acts  of  the  Apostles. 

APOSTLE  OF  THE  ARDENNES,  title 
bestowed  on  Saint  Hubert,  son  of  the  Duke 
of  Aquitaine.  He  was  made  bishop  of  Li^e 
in  708  and  died  in  728  a.d.  About  800  his  body 
was  transferred  to  the  Benedictine  monastery 
of  Andoin,  in  the  Ardennes,  which  soon  came 
to  be  called  Saint  Hubert.    Sec  Hubert,  Saint. 

APOSTLE  OF  THE  ENGLISH,  tide  be- 
stowed on  Saint  Augustine,  who,  with  several 
companions,  was  sent  as  missionary  to  Eng- 
land by  Pope  Gregory  I,  whose  interest  in  that 
people  had  been  aroused  by  seeing  some  cap- 
tives of  that  race  exposed  for  sale  in  the  pub- 
lic mart  at  Rome.     Saint  Augustine  is  rather 


the  Apostle  of  Kent  than  of  all  England,  since 
his  labors  were  confined  entirely  to  the  south- 
eastern part  of  the  country.  See  Augustine, 
Saint. 

APOSTLE  OF  FREE  TRADE,  tide  be- 
stowed on  Richard  Cobden  (q.v.),  because  of 
his  constant  advocacy  of  the  repeal  of  the 
high-tariflF  schedules  prevalent  in  England  in 
183(M6.  He  foresaw  the  rise  of  American 
competition  with  England's  manufactured  prod- 
ucts, and  pointed  out  the  disadvantages  which 
would  arise  from  a  policy  of  high  protective 
duties  and  showed  that  the  best  policy  was  that 
of  free  trade. 

APOSTLE  OF  THE  FRENCH,  title  of 
Saint  Denis,  patron  of  France,  who  suffered 
martyrdom  at  Paris  in  272  a.d. 

APOSTLE  OF  THE  GENTILES,  appel- 
lation of  Saint  Paul,  who  undertook  ^to 
preach  the  Gospel  to  all  mankind.^ 

APOSTLE  OF  GERMANY,  title  be- 
stowed on  the  English  missionary.  Saint  Boni- 
face, d.  755,  for  his  untiring  labors  in  Christian- 
izing the  German  tribes.    See  Boniface,  Saint. 

APOSTLE  OF  THE  HIGHLANDERS. 

Saint  Columba,  founder  of  the  monastery  of 
lona  in  the  6th  century  and  missionary  to  the 
Scots  of  Alba,  is  known  by  this  title.  See 
Columba,  Saint. 

APOSTLE  TO  THE  INDIANS,  title 
given  to  John  Eliot  (q.v.)  for  his  efforts  in 
Christianizing  the  Indian  tribes  of  New  Eng- 
land in  the  17th  century. 

APOSTLE  OF  THE  INDIES.  Name 
given  to  Bartholomew  de  Las  Casas  (q.v.),  a 
Dominican  monk,  whose  untiring  efforts  for  the 
spiritual  and  temporal  betterment  of  the 
American  aborigines  show  him  to  have  been 
far  in  advance  of  his  time# 

APOSTLE  OF  INFIDELITY,  term  ap- 
plied  to  Voltaire  (q.v.),  for  his  persistent  at- 
tacks on  organized  Christianity,  and  for  the 
protection  afforded  by  him  to  tnose  whom  he 
believed  persecuted  or  hounded  by  the  clerics 
of  his  day. 

APOSTLE  OF  IRELAND,  title  applied 
to  Saint  Patrick,  who,  about  432  a.d.,  began  his 
mission  of  converting  Ireland  to  the  Christian 
faith,  a  work  which  he  brought  to  a  successful 
conclusion  before  his  death  in  493  a.d.  See 
Patrick,  Saint. 

APOSTLE  TO  THE  SCOTS,  anpellation 
given  the  Scottish  reformer  John  ^ox  for 
his  efforts  in  spreading  the  doctrines  of  Cal- 
vin in  Scotland.  He  is  also  styled  the  Apostle 
of  the  Scottish  Reformation.    See  Knox,  John. 

APOSTLE  SPOONS,  a  name  applied  to 
sets  of  spoons  with  handles  formed  of  images 
of  the  Twelve  Apostles  and  the  Virgin.  Such 
sets  were  common  as  christening  gifts  as  late 
as  the  17th  century.  Sets  of  this  kind  are  now 
rare  and  when  complete  fetch  fancy  prices,  a 
set  being  sold  some  years  ago  in  London  for 
$24,000. 

APOSTLE  OF  TEMPERANCE,  title 
given  to  the  Rev.  Theobald  Mathew,  a  native 
of  Cork,  Ireland,  who  performed  heroic  work 
in  the  cause  of  temperance  in  the  first  half  of 
the  19th  century.  He  brought  hundreds  of 
thousands  under  the  banner  of  temperance  in 
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Ireland,  Scotland  and  the  United  States.     Sec 
Mat  HEW,  Theobald. 

APOSTLBS'  CREED.  See  Creeds  and 
Confessions. 

APOSTLES'  ISLANDS,  or  THE 
TWELVE  APOSTLES,  the  name  given  to 
a  group  of  27  islands  in  Lake  Superior,  be- 
longing to  Wisconsin.  The  principal  islands 
of  the  group  are  He  au  Chene.  Stockton,  Bear. 
Madeline,  and  Outer.  They  nave  an  area  oi 
200  square  miles.  Brown  sandstone  is  exported 
and  the  islands  are  covered  with  a  rich  growth 
of  timber.  The  cliffs  have  been  worn  into 
strange  forms  by  the  action  of  the  waves.  La 
Pointe,  on  Madeline  Island,  formerly  the 
county-seat  of  Ashland  County,  Wis.,  was 
settled  by  the  French,  who  established  Jesuit 
missions  on  the  islands  as  early  as  1680. 

APOSTLESHIP  OP  PRAYER,  a  pious 
association  founded  in  France  in  1844  by  Rev. 
Francis  Gautrelet  for  the  purpose  of  advanc- 
ing its  members  in  the  spiritual  life  and  par- 
ticularly of  honoring  the  Sacred  Heart  of 
Jesus.  There  are  three  degrees  of  membership, 
composed  of  those  who  promise  to  make  the 
morning  offering  of  their  thoughts,  words,  ac- 
tions and  sufferings  to  God  in  union  with  the 
intention  of  Christ;  those  who  recite  once  each 
day  the  Lord's  Prayer  and  the  Hail  Mary  10 
times ;  and  those  who  receive  Holy  Communion 
monthly  as  an  act  of  reparation  to  the  Sacred 
Heart  of  Jesus.  The  membership  throughout 
the  world  is  supposed  to  be  about  30,000,000. 
and  there  are  about  5,000,000  in  the  United 
States.  The  central  office  is  at  Saint  Francis 
Xavier  Church,  New  York. 

APOSTOLIC  BRETHREN,  APOSTO- 
LICI,  or  APOSTOLICS,  the  name  given  to 
certain  sects  who  professed  to  imitate  the  man- 
ners and  practice  of  the  apostles.  The  last  and 
most  important  of  these  was  founded  about 
1260  by  Gerhard  Segarelli  of  Parma.  They 
went  barefooted,  clothed  in  white,  with  long 
beard,  disheveled  hair  and  bare  heads,  accom- 
panied by  women  called  spiritual  sisters,  beg- 
ging, preaching  and  singing,  throughout  Italy, 
Switzerland  and  France;  announced  the  com- 
ing of  the  kingdom  of  heaven  and  of  purer 
times;  denounced  the  papacy  and  its  corrupt 
and  worldly  Church;  and  inculcated  the  com- 
plete renunciation  of  all  worldly  ties,  of  prop- 
erty, settled  abode,  marriage,  etc.  This  society 
was  formally  abolished  (1286)  by  Honorius 
IV.  Segarelli  was  burned  as  a  heretic  in  1300. 
Another  leader  now  appeared,  Dolcino,  a 
learned  man  of  Milan.  In  self-defense  they 
stationed  themselves  in  fortified  places  whence 
they  mig^t  resist  attacks.  After  having  dev- 
astated a  large  tract  of  country  belonging  to 
Milan  they  were  subdued  (1307)  by  the  troops 
of  Bishop  Raynerius  in  their  fortress  Zebello, 
in  Vercelli,  and  almost  all  destroyed.  Dolcino 
was  burned  at  Vercelli,  1  June  J307.  The  sur- 
vivors afterward  appeared  in  Lombardy  and  in 
the  south  of  France  as  late  as  1368. 

APOSTOLIC  CHURCH,  the  Church  in 
the  time  of  the  apostles,  constituted  according 
to  their  design.  The  name  is  also  given  to  the 
four  churches  of  Rome,  Alexandria,  Antioch 
and  Jerusalem,  and  is  claimed  by  the  Roman 
Catholic  Church  and  occasionally  by  the  Epis- 
copalians. 


APOSTOLIC  CONSTITUTIONS  AND 
CANONS,  a  collection  of  regulations  attrib- 
uted to  the  apostles,  but  generally  supposed  to 
be  spurious.  They  appeared  in  the  4th  century, 
are  divided  into  eight  books  and  consist  of 
rules  and  precepts  relating  to  the  duty  of  Chris- 
tians, and  particularly  to  the  ceremonies  and 
discipline  of  the  Church. 

APOSTOLIC  DELEGATB,  a  permanent 
representative  of  the  Pope  in  a  foreign  coun- 
try. The  term  is  sometimes  confounded  with 
the  word  ablegate,  the  latter  meaning  a  tem- 
porary representative  of  the  Pope  for  some 
special  function. 

APOSTOLIC  FATHERS,  the  disciples 
and  followers  of  the  apostles,  more  especially 
those  that  have  left  written  records  behind. 
Man/  of  these  writings  are  in  the  nature  of 
continuations  of  the  apostolic  epistles  and 
throw  much  light  on  the  early  history  of  the 
Church.  These  writings  comprise  the  Epistle 
of  Clement  of  Rome  and  the  so-called  Second 
Epistle  (which  is  not  his)  ;  the  seven  Epistles 
of  Ignatius  of  Antioch;  the  Epistle  of  Poly- 
carp  of  Smyrna;  the  Martyrdom  of  Polycarp; 
the  Teachings  of  the  Apostles;  the  Epistle  of 
Barnabas:  the  Shepherd  of  Hermas;  the 
Epistle  of  Diognetus;  the  fragments  of  Papias 
and  the  Reliques  of  the  Elders.  Editions  of 
these  writings  have  been  published  by  J.  B. 
Cotelerius  (Paris  1672) ;  W.  Jacobson  (Oxford 
1838) ;  C  J.  Hefele  (Tiibingen  1839)  ;  A.  R.  M. 
Dressel  (Leipzig  1857) ;  Gebhardt,  Zahn  and 
Harnack  (Leipzig  1876-78;  text  ed,  1877;  3d  ed. 
1900)  ;  J.  B.  Lightfoot  (texts  and  English  trans. 
London  1891,  2d  ed.  1893). 

APOSTOLIC  MAJESTY,  a  title  granted 
by  the  Pope  to  the  langs  of  Hungary,  first 
conferred  on  Saint  Stephen,  the  founder  of  the 
royal  line  of  Hungary,  on  account  of  what  he 
accomplished  in  the  spread  of  Christianity. 

APOSTOLIC  PARTY,  a  name  given  to 
a  body  of  Spanish  fanatics  who  early  in  the 
19th  century  clamored  for  the  restoration  of 
the  Inquisition.  About  1830  they  became 
merged  in  the  Carlist  party. 

APOSTOLIC  SEE,  official  title  of  the 
seat  of  the  Pope  of  Rome,  who,  according  to 
the  doctrine  of  the  Catholic  Cliurch,  is  the 
apostolic  successor  of  Saint  Peter. 

APOSTOLIC  SUCCESSION.  The  doc- 
trine of  the  direct  and  hierarchical  succession 
from  Christ's  apostles.  Its  defenders  maintain 
that  the  Christian  ministry  is  a  succession,  that 
valid  ordination  is  transmitted  to  the  clergy 
only  by  accredited  bishops  who  have  received 
the  power  of  ordination  in  direct  line  of  suc- 
cession from  the  apostles.  The  points  of  con- 
troversy are  (1)  as  to  when  and  how  the  ex- 
clusive authority  of  ordination  was  given  by 
Christ  and  the  apostles;  (2)  by  what  act,  if 
any,  the  transmission  of  this  authority  is  to  be 
made  valid;  (3)  along  what  lines  has  this  su- 
pernatural commission  come;  and  (4)  whether 
or  not  this  supernatural  grace  and  spiritual  au- 
thority are  restricted  to  definite  official  lines  of 
transmission.  In  later  years  differences  have 
arisen  among  the  Anglican  scholars  regarding 
these  various  points.  Independents  and  Dis- 
senters in  England,  of  course,  argue  in  favor 
of  the  theory  that  the  Church  itself  as  a  body 
may  constitute  a  legitimate  ministry,  with  full 
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powers  of  ordination,  etc.  This  in  general  is 
the  attitude  of  non-preiatical  bodies.  In  de- 
fense of  the  doctrine  consult  Gore,  ^The 
Church  and  the  Ministry >  (1892)  ;  in  opposi- 
tion consult  Brown,  John,  *  Apostolic  Succes- 
sion>  (1898).  Consult  also  Bnghtman,  «What 
Objections  have  been  made  to  English  Orders > 
(1896) ;  Denny.  ^Anglican  Orders  and  Juris- 
diction >  (1893)  ;  Haddan,  <  Apostolic  Succes- 
sion in  the  Church  of  England*  (London 
1869);  Mobcrly,  ^Ministerial  Priesthood> 
(1898). 

APOSTROPHE,  a  term  in  rhetoric  indi- 
cating a  figure  of  speech  by  which,  according  to 
Quintilian,  a  speaker  turns  from  the  rest  of 
his  audience  to  one  person,  and  addresses  him 
singly.  Now,  however,  the  signification  is 
yndcT,  including  cases  in  which  an  impassioned 
orator  addresses  the  absent,  the  dead,  or  even 
things  inanimate. 

The  name  is  also  employed  in  grammar  to 
denote  the  substitution  of  a  mark  tike  this  (') 
for  one  or  more  letters  omitted  from  a  word, 
as  tko'  for  though,  'twas  for  it  was,  king's  for 
kinges.  It  is  also  applied  to  the  mark  indicat- 
ing such  substitution,  especially  in  the  case  of 
the  possessive.  The  old  possessive  singular 
was  es.  and  the  apostrophe  stands  for  the 
omittea  e. 

APOTHEOSIS,  a  Greek  term  indicating 
the  ceremony  by  which  a  man  was  raised  to  the 
rank  of  the  gods.  The  custom  of  placing  mor- 
tals who  had  rendered  their  countrymen  im- 
portant services  among  the  gods  was  very  an- 
cient among  the  Greeks,  who  generally  fol- 
lowed in  so  doing  the  advice  of  an  oracle.  On 
their  coins  most  of  the  founders  of  cities  and 
colonies  are  immortalized  as  gods;  and  in  sub- 
sequent times  living  princes  assumed  this  title. 
The  Romans  for  several  centuries  deified  none 
but  Romulus,  and  first  initiated  the  Greeks  in 
the  fashion  of  frequent  apotheosis  after  the 
time  of  C^ar. 

APPALACHIAN  AMERICA,  a  term 
used  to  designate  the  southeastern  mountain 
region  of  the  United  States.  This  territory 
has  a  certain  sociological  unity,  based  on  phys- 
ical conditions,  which  was  long  obscured  by 
the  fact  that  it  was  parceled  out  among  seversd 
different  States. 

Physiographically  it  is  a  mountainous  terri- 
tory without  arms  of  the  sea,  inland  lakes  or 
other  national  waterways;  and  furthermore  it 
is  a  territory  which  forbids  canals.  Its  uni- 
versal characteristics  are  difficulty  of  com- 
munication, isolation  and  remoteness.  These 
conditions  were  less  severe,  and  were  largelv 
overcome  by  greater  commercial  and  intel- 
lectual activity  in  the  portions  of  the  Appa- 
lachian system  which  lay  in  the  northern  free 
States.  Accordingly,  as  a  sociolopcal  grand 
division,  Appalachian  America  begins  with  the 
southern  boundary  of  Pennsylvania  and  the 
Ohio  River,  and  embraces  the  mountainous  por- 
tions of  the  Virginias  and  Carolinas,  Kentucky 
and  Tennessee,  Georgia  and  Alabama.  In  this 
vast  area,  which  is  all  a  land  of  saddles  and 
bad  roads,  there  are,  of  course,  great  varieties 
of  elevation  and  climate  from  the  ^dissected 
plateaus'  oi  Kentucky  to  *thc  land  of  the  sky* 
in  North  Carolina.  Descriptions  of  the  geo- 
logical formations,  minerals,  forests  and  other 
resources,  and  physiographic  conditions  appear 


under  the  several  States.  But  the  one  great 
fact  about  the  whole  territory  is  that  it  con- 
demns its  inhabitants  to  the  ills  of  isolation. 

Historically  Appalachian  America  received 
its  first  sparse  settlements  about  the  time  of  the 
Revolutionary  War.  A  great  tide  of  migra- 
tion passed  through  it  and  around  it  to  the 
west,  and  the  valley  land  was  occupied  by 
hardy  settlers.  It  was  these  who  fought  the 
battle  of  King's  Mountain,  and  in  the  War  of 
1812  riflemen  from  the  mountains  gave  material 
assistance  in  defeating  the  British  at  New 
•Orleans.  When  the  slave  power  developed  in 
die  South  subsequent  to  tne  Revolution,  Ap- 
palachian America,  retaining  its  revolutionary 
spirit  of  liberty,  came  to  be  looked  upon  with 
hostility  by  its  Southern  neighbors.  Slavery 
was  never  common  in  the  mountains,  and  the 
scorn  of  the  slaveholders  for  those  who  did  not 
hold  slaves  was  heartily  returned  by  the  moun- 
taineers. Thus  social  barriers  were  added  to 
the  barriers  of  nature  and  the  mountain  people 
still  further  isolated  from  the  world.  In  the 
Civil  War,  however,  they  emerged  from  their 
obscurity  and  surprised  both  the  North  and  the 
South  by  their  vigorous  and  effective  stand  for 
^union  and  liberty.*  They  held  Kentucly  in 
the  Union,  made  West  Virginia  ^secede  from 
secession,^  well-nigh  divided  Tennessee,  and 
furnished  recruits  to  the  loyal  armies  even 
from  Alabama  and  South  Carolina.  Many  of 
these  recruits  were  not  enrolled  as  coming 
from  these  States,  but  the  regular  regiments 
enlisted  from  slave  States,  nearly  all  from  the 
mountains,  aggregated  about  200,000  men.  The 
sufferin^B^s  of  the  loyal  people  throughout  the 
mountains,  and  especially  m  East  Tennessee, 
and  the  eloquence  of  *Parson  Brownlow,*  for 
the  time  fixed  the  attention  of  the  nation. 
Naturally  the  mountaineers  have  since  the  war 
followed  the  fortunes  of  the  RepubUcan  party* 

Sociologically  Appalachian  America  reveals 
most  interesting  survivals  of  the  spirit,  arts 
and  conditions  of  colonial  times.  Within  its 
area  are  many  valleys  and  villages  which  differ 
from  other  parts  of  the  United  States  only  in 
superficial  matters  like  the  greater  number  of 
saddle  horses  and  the  more  free  hospitality. 
But  there  is  an  immense  population  (com- 
monly estimated  at  2,000,000)  which  has  been 
little  affected  by  modem  ideas.  The  stock  is 
mainly  British^  representing  rural  Elngland  and 
the  Scotch-Irish,  though  with  traces  of  the 
Huguenot  and  the  German.  A  large  number 
of  Washington's  soldiers  settled  in  the  valley 
land  of  Appalachian  America,  and  there  is  no 
evidence  that  the  pioneers  of  the  mountain 
region  >yere  in  any  way  inferior  to  the  first 
settlers  in  the  more  favored  ^blue  grass  sec- 
tions.^ The  early  settlers  had  the  education  of 
their  time,  which  lessened  in  succeeding  gen- 
erations. The  conditions  of  life  grew  harder 
when  the  valley  land  and  game  were  exhausted, 
and  the  public  school  did  not  come  in  until  the 
•reconstruction  period*  As  a  result,  a  great 
part  of  all  the  native-born  illiterates  in  the 
United  States — many  of  them  people  of  good 
character  and  good  abilities  ~  are  in  this 
region.  In  some  counties  the  illiterate  white 
voters  exceed  a  third  of  the  whole  number.  It 
is  among  these  people  that  we  find  a  survival 
of  pioneer  conditions  —  the  woodcraft,  the  log 
cabin,  the  open  fireplace  —  with  a  noble  stone 
chimney  in  Kentucky,  degenerating  into  a  stick 
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and  mud  chimney  farther  south.  The  arts  of 
spinning^,  dyeing  and  weaving  are  still  found, 
together  with  a  wealth  of  Saxon  speech,  and 
even  old  British  ballads  which  have  come  down 
by  oral  tradition.  Survivals  in  language  con- 
sist of  ancient  pronunciations  and  construc- 
tions, and  the  persistence  of  words  and  mean- 
ings elsewhere  obsolete;  as  *pack*  for  carry, 
tfgorm*  meaning  to  muss,  etc.  A  kind  of  min- 
strelsy still  exists  among  the  ruder  classes, 
so  that  we  may  find  drinking  songs  and 
folk-lore  still  in  the  making.  Preachers  are 
few  and  poorlv  paid,  and  religion  is  of 
a  m'^diaeval  and  fatalistic  type.  The  feuds 
and  homicides  which  attract  so  much  at- 
tention belong  with  these  other  survivals. 
Weapons  are  carried  to  some  extent  in 
all  parts  of  the  South,  because  men  retain 
the  Elizabethan  idea  that  while  the  government 
protects  the  land  from  foreign  foes,  each  man 
IS  to  protect  his  private  honor  and  interests 
with  his  own  right  arm.  In  the  mountains  this 
view  is  more  plausible  because  the  law  is  not 
always  carried  out  with  the  certainty  and  maj- 
esty which  could  inspire  either  confidence  or 
dread.  Considering  these  adverse  conditions 
of  life,  the  general  good  order  and  morality 
of  the  mountains  is  very  creditable.  A  woman 
or  a  stranger  who  behaves  properly  is  always 
safe.  The  chief  disorders  arise  from  corrupt 
political  leaders  and  the  whisky  bottle,  and  the 
mountain  people  have  taken  the  first  great  step 
of  progress  in  very  generally  enacting  local 
option  laws  which  prohibit  the  sale  of  intoxi- 
cants. Yet  the  "moonshine  stilP — the  secret 
manufacture  of  spirits  on  which  no  tax  is  paid 
—  survives  in  many  places,  and  makes  Christ- 
mas or  election  time  a  terror  to  the  mothers  of 
mountain  boys. 

A  most  striking  characteristic  is  the  absence 
of  any  foreign  element  in  the  population.  The 
35  mountain  counties  of  Kentucky,  for  example, 
contain  about  480,000  people,  with  only  2,000  or 
3,000  who  are  of  foreign  birth,  and  these  massed 
in  a  few  counties  where  mines  or  lumber  in- 
terests have  been  recently  established.  There 
are  15  counties  each  containing  less  than  10 
persons  of  foreign  birth.  The  massing  of  so 
great  a  population  of  purely  American  birth 
and  breeding  is  very  significant.  And  these 
people  who  owned  land  but  did  not  own  slaves 
(never  to  be  confused  with  the  *poor  whites*) 
constitute  the  true  yeomanry  of  the  South,  its 
best  nucleus  for  a  true  middle  class.  Large 
families  are  the  rule,  and  the  standard  of  phys- 
ical development  is  high.  With  tfiis  large 
birth-rate  the  mountain  region  is  approaching 
the  limit  of  population  and  must  either  improve 
the  means  of  subsistence  or  emigrate.  Both 
movements  have  begun.  In  time  the  mineral 
wealth  will  bring  railroads  to  a  larger  extent, 
and  if  proper  educational  guidance  is  furnished 
Appalachian  America  will  become  what  Scot- 
land is  in  Great  Britain,  a  storehouse  of  na- 
tional vigor  and  patriotism. 

Printed  information  regarding  Appalachian 
America  is  fragmentary  and  partial.  Chas. 
Dudley  Warner  reported  a  charming  tour  *On 
Horseback  Through  Virginia >  and  important 
notices  occur  in  Fisk's  ^Old  Virginia  and  Her 
Neighbors,*  Roosevelt's  ^Winning  of  the  West.* 
and  Draper's  < King's  Mountain  and  Its  Heroes.* 
The  spirit  of  war  times  is  reproduced  in  Bar- 
ton's   ^Hero   in   Homespun,*   and  the   general 


characteristics  of  mountain  life  appear  in  the 
tales  of  John  Fox,  Jr.,  and  Mary  N.  Murfree 
(«Charies  Egbert  Craddock*).- 

APPALACHIAN   MOUNTAIN  CLUB, 

the  name  of  an  organization  interested  in  the 
exploration  and  study  of  the  mountain  ranges 
of  eastern  North  America  and  the  preserva- 
tion of  their  woodlands,  waters  and  historic 
sites  for  the  use  of  the  public.  The  club  has 
published  a  journal^  called  Appalachia,  de- 
voted to  the  objects  of  the  organization,  since 
1894.     Headquarters,  Boston. 

APPALACHIAN     MOUNTAINS,     the 

freat  mountain  system  of  the  eastern  United 
tates  extending  from  northern  Alabama  into 
the  State  of  New  York  and  according  to  the 
best  recent  opinion  embracing  also  the  New 
England  system.  Thus  defined  it  includes  a 
number  of  ranges  and  mountain  groups  of 
which  the  most  important  are  the  Alleghanies, 
the  Blue  Ridge,  the  Cumberland,  the  Black 
Mountains,  the  Catskills  (formerly  regarded 
as  the  northern  termination),  the  White  Moun- 
tains and  the  Green  Mountain  range  extend- 
ing northward  to  the  Laurentian  formations. 
But  in  comparison  with  this  great  length  north 
and  south,  its  measurements  east  and  west  are 
very  moderate,  the  width  at  no  point  much  ex- 
ceeding 100  miles.  The  most  remarkable  feat- 
ure of  the  general  formation  of  the  Appala- 
chians is  the  regular  arrangement  of  its  ndges 
and  valleys,  these  being,  in  general,  parallel  to 
the  Atlantic  coast  line.  This  arrangement  b 
particularly  noticeable  in  the  central  part  of  tne 
system,  through  Pennsylvania  and  Virginia.  In 
general  the  ridges  lie  along  two  parallel  lines 
from  50  to  100  miles  apart,  thus  enclosing  a 
longitudinal  valley  whose  sides  rise  rawer 
abruptly  to  culminating  points  of  the  moun- 
tains. This  great  central  vallev  extends  from 
New  York  to  the  southern  end  of  the  system, 
including  the  Cumberland  Valley  in  Pennsylva- 
nia and  the  great  valley  of  Virginia  and  of 
Tennessee.  This  region  is  very  fertile  through- 
out its  whole  length,  and  is  especially  well 
cultivated  in  Lancaster,  Berks  and  Lehigh 
counties.  Pa.  The  Appalachians  show  no 
remarkable  elevations  and  the  height  of  the 
summits  appears  less  than  it  really  is,  because 
the  mountains  rise  from  a  plateau  varying  from 
500  feet  in  Pennsylvania  to  1,500  and  2,000  feet 
in  Virginia  and  Tennessee.  The  lowest  peaks 
are  found  in  Pennsylvania,  none  rising  mudh 
above  2,000  feet.  The  culminating  point  of 
the  whole  system  is  Mount  Mitchell,  in  the 
Black  Mountains  (6,711  feet)  ;  others  of  the 
high  peaks,  also  found  in  the  Black  Mountain 
range,  are  Balsam  Cone  6.671  feet.  Black 
Brother  6,619  and  Mount  Hallback ;  the  Smoky 
Mountains^  too,  include  some  high  peaks,  for 
example,  Cllingmann  Dome  6,619,  Guyot  6,636l 
Mount  Alexander  6,447,  Mount  Seconto  6,612 
and  Mount  Curtis  6,568.  The  culminating 
point  of  the  northern  part  of  the  system  is 
Mount  Washington,  New  Hampshire  (6,233 
feet).  The  peaks  are  generally  of  rounded 
outline  and  lack  the  bold  picturesquencss  that 
characterizes  the  Rocky  Mountains  and  other 
geologically  ^young''^  ranges  in  the  western 
United  States.  Their  low  altitude  and  smooth 
contour  are  the  result  of  the  long-continued 
erosion  which  has  removed  great  thicknesses 
of  strata  since  the  first  uplift. 
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Geology^— The  Appalachians  show  all  geo- 
logical formations  from  the  metamorphic  group 
of  the  P re-Cambrian  to  the  so-called  coal- 
measures  of  the  Carboniferous,  the  latter  in- 
cluding sandstones,  shales,  limestones  and  coal. 
The  strata  of  the  western  slope  with  their  regu- 
lar horizontal  arrangement  show  a  great  con- 
trast to  the  disturbed  stratification  of  the  east- 
em  slope.  There  the  rock  formations  are  con- 
fused and  pressed  into  folds  and  wrinkles  with 
an  inclination  generally  southeast.  The  strata 
of  the  system  are  all  of  marine  or  terrestrial 
origin,  the  latest  being  those  of  the  coal  forma- 
tion. After  the  formation  of  these  strata,  prob- 
ablv  during  Permian  time,  the  mountains  were 
elevated  to  their  present  position  by  a  force 
that  proceeded  from  the  southeast,  working 
probably  by  many  successive  impulses.    Subse- 

Suent  erosion  bv  rivers  carved  the  gaps  through 
iie  ridges  so  characteristic  of  the  Appalachian 
topography  and  gave  the  mountains  their  pres- 
ent conformation.  The  chief  minerals  of  the 
Appalachians  are  iron  and  coaL  Iron  ores, 
magnetite,  hematite,  and  limonite,  are  very 
abundant ;  the  magnetic  iron  is  found  especially 
in  what  is  called  the  Champlain  Iron  District 
The  hematite  and  limonite  ores  are  found  all 
along  the  great  Appalachian  Valley  and  are  of 
great  commercial  unportance;  while  the  earthy 
carbonite  of  iron  found  in  many  parts  has  been 
largely  manufactured.  Coal  is  perhaps  the  most 
important  product ;  the  coal  deposits  of  the  Ap- 
palachians include  the  whole  anthracite  field  of 
Pennsylvania  and  New*  York  with  an  area  of 
400  to  500  square  miles,  and  the  bituminous 
fields  of  Pennsylvania  and  other  States,  with  an 
area  of  56,000  square  miles.  Gold,  silver,  -cop- 
per and  lead  are  found  in  comparatively  small 
quantities  and  are  of  little  importance  com- 
mercially, but  the  deposits  of  marble,  limestone, 
fire-clay,  gypsum  and  salt  are  abundant  and 
valuable. 

Drainage. —  The  Appalachians  form  the 
watershed  between  the  Atlantic  Ocean  and  the 
Mississippi  River  systems;  this  does  not  lie 
in  one  continuous  hne,  but  shifts  its  position 
from  one  line  of  ridges  to  another,  so  that  many 
of  the  rivers  cut  their  way  through  the  moun- 
tains from  west  to  east,  or  east  to  west;  the 
Delaware  and  Susquehanna,  for  example,  with 
their  branches.  These  two  rivers,  with  the  Po- 
tomac and  James,  drain  much  of  the  eastern 
slope ;  the  Ohio,  with  its  tributaries,  is  the  chief 
means  of  drainage  on  the  western  slope. 

Flora  and  Fauna,— The  mountain  slopes 
are  heavily  wooded  throughout  the  whole  sys- 
tem. The  white  pine  is  found  in  all  portions; 
the  sugar  maple,  the  white  birch,  ash  and 
beech  grow  on  the  northern  mountains ;  the  oak, 
cherry,  white  poplar,  white  and  yellow  pine 
farther  south.  On  the  poorer  lands  the  ever- 
greens flourish,  such  as  spruce,  hemlock  and 
balsam-fir,  which,  on  account  of  their  dark 
foliage  covering  the  summits  of  the  Black 
Mountains,  have  given  this  range  its  name. 
There  are  large  quantities  of  flowering  shrubs, 
particularly  .the  rhododendrons,  azaleas  and 
laurel  often  growing  in  almost  impenetrable 
thickets,  and  many  varieties  of  smaller  plants 
and  flowers.  Panthers  and  wolves  have  prac- 
tically disappeared  from  the  mountains,  but 
bears,  deer  and  wild-cats  are  quite  common. 
Small  game  birds  are  plentiful  and  wild  tur- 
keys also  on  the  southern  ranges.    Rattlesnakes 


and  copperheads  are  found  in  all  parts  of  the 
Appalachians,  but  not  in  great  numbers. 
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APPALACHICOLA        RIVER.    '     See 

Boundaries  of  the  United  States.  . 

APPAM  CASE.  The.  In  February  1916 
the  British  steamship  Appam  was  captured  at 
sea  by  the  German  raider  Moewe;  a  prize 
crew  was  put  on  board  and  the  vessel  was 
taken  into  Hampton  Roads.  Her  British 
owners  filed  suit  to  recover  possession  of  her 
from  her  captors.  Federal  Judge  Edmund 
Waddill  of  Virginia,  in  a  15,000-word  opinion, 
directed,  29  July  1916.  that  the  vessel,  with 
the  cargo  remaining  aboard  her  and  the  pro- 
ceeds of  the  perishable  cargo  already  sold, 
should  be  restored  at  once  to  the  British 
owners.  The  German  government  appealed  to 
the  Supreme  Court  of  the  United  States,  which 
on  6  March  1917  handed  down  a  decision  that  a 
belligerent  nation  may  not  bring  prizes  of  war 
into  a  neutral  port.  The  Supreme  Court  held 
that  it  would  be  unneutral  for  the  United  States 
to  permit  either  belligerent  to  bring  prizes  into 
American  ports,  and  that  Germany  could  not 
claim  such  right  under  any  of  the  existing 
treaties  between  that  country  and  the  United 
States.  In  bringing  the  Appam  into  an 
American  por^  it  was  held,  the  (jerman  officials 
were  committing  a  clear  breach  of  American 
neutrality.  Ship  and  cargo,  valued  at  between 
three  and  four  million  dollars,  were  delivered 
to  the  British  owners  28  March  1917.  The 
decision,  written  by  Justice  Day,  affirmed 
decrees  by  Federal  Judge  Waddill,  and  upheld 
the  original  ruling  by  Secretary  of  State 
Lansing  that  prizes  coming  into  American 
ports  unaccompanied  bv  captor  warships  have 
the  right  to  remain  only  long  enough  to  make 
themselves  seaworthy.  The  court  stated  that 
neither  the  Treaty  of  1799  with  Prussia,  the 
Hague  conventions  nor  the  Declaration  of 
London,  entitled  any  belligerents  to  make 
American  ports  a  place  of  deposit  of  prizes  as 
spoils  of  war  under  such  arcumstanccs. 

^The  principles  of  international  law,^  the 
opinion  adds,  ^leaving  the  treatv  aside,  will 
not  permit  the  ports  o7  the  United  States  to  be 
thus  used  by  the  belligerents.  If  such  use 
were  permitted,  it  would  constitute  the  ports 
of  a  neutral  nation  harbors  of  safety  into 
which  prizes  might  be  safely  brought  and  in- 
definitely kept  J 
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•From  the  beginning  of  its  history  this 
country  has  been  careful  to  maintain  a  neutral 
position  between  warring  governments,  and 
not  to  allow  use  of  its  ports  in  violation  of 
the  obligations  of  neutrality,  nor  to  permit 
such  use  beyond  the  necessities  arising  from 
perils  of  the  seas  or  the  necessities  of  such 
vessels  as  to  seaworthiness,  provisions  and 
supplies* 

APPARENT,  a  term  employed  by  mathe- 
maticians and  astronomers  to  denote  things  as 
they  appear  to  the  eye  in  distinction  from  what 
they  really  are.  Thus  they  speak  of  apparent 
motion,  magnitude,  distance,  height,  time,  etc. 
So  important  is  this  difference  between  reality 
and  appearance,  particularly  in  regard  to  the 
heavenly  bodies,  that  we  find  all  early  astron- 
omers, who  were  ignorant  of  this  fact,  run- 
ning continualljr  into  error;  and  a  great  ad- 
vancement in  science  was  required  before  man- 
kind was  able  to  establish  S3rstems  opposed  to 
appearances.  Every  one  knows  that  a  body 
may  appear  to  move  while  it  is,  in  fact,  at  rcsi 
and  the  motion  is  in  the  spectator,  or  ue  place 
on  which  he  stands,  as  is  the  case  with  the  sun 
in  relation  to  the  inhabitants  of  this  earth.  The 
apparent  altitude  of  a  heavenly  body  is  what 
appears  to  be  its  angle  of  elevation  above  a 
horizon  which  may  itself  be  apparent  —  that  is, 
the  seeming  junction  of  sea  and  sky;  or  *scnsi- 
ble*—  that  is,  a  plane  passing  through  the  point 
of  observation  at  right  angles  to  the  plumb- 
line;  or  true  — that  is,  a  plane  parallel  to  the 
•sensible*  horizon  and  passing  through  the 
centre  of  the  earth.  When  the  altitude  of  a 
heavenly  body  is  measured  corrections  are 
made  for  refraction,  parallax,  and,  if  the 
measurement  is  from  a  visible  sea  horizon, 
for  the  height  of  the  observer  above  the  water. 

The  phrase  heir  apparent  signifies  one 
whose  right  of  inheritance  is  indefeasible  pro- 
vided he  survive  his  ancestor ;  as  the  eldest  son 
or  his  issue,*  who  must,  by  the  course  of  the 
common  law,  be  heirs  to  the  father.  Heirs 
presumptive  are  those  who,  if  the  ancestor 
should  die  immediately,  would  in  the  existing 
state  of  things  be  his  heirs. 

APPARITION,  the  name  given  to  an  il- 
lusion involuntarily  generated,  by  means  of 
which  forms  not  present  to  the  actual  sense  are 
depictured  with  intensit>r  sufficient  to  create  a 
temporary  belief  in  their  reality.  It  is  now 
generally  held  to  be  the  result  of  the  reaction 
of  an  excited  imagination,  renovating  past  feel- 
ing or  impressions,  with  an  energy  proportioned 
to  the  degree  of  excitement.  But  although  the 
illusion  thus  generated  is  necessarily  co- 
existent with  the  state  of  excitement  in  which 
it  has  its  origin,  or,  in  other  words,  ceases  to 
be  active  when  the  phenomena  vanish,  it  does 
not  therefore  follow  that  the  mind,  when  it 
regains  its  ordinary  condition,  becomes  imme- 
diately sensible  of  tne  hallucination  under  which 
it  has  for  a  time  been  laboring,  or  capable  of 
distinguishing  between  perceptions  of  sense  and 
phantasms  of  imagination.  On  the  contrary, 
observation  proves  what  theory  equally  sanc- 
tions, that  tne  conviction  of  reality  generally 
outlasts  the  impressions  which  ori^nally 
produced  it;  and  that,  so  far  from  any  sus- 
picion of  illusion  being  entertained,  or  any 
power  of  discriminating  the  actual  from  the 
imaginary  being  evinced,  this  conviction  takes 
entire  possession  of  the  mind,  in  many  instances 


maintaining  its  hold  with  a  firmness  which  all 
the  force  of  argument  and  reason  is  insuffi- 
cient to  overcome.  Hence  the  tenacity,  and, 
we  may  add,  the  universality  of  the  belief  in 
apparitions;  and  hence  also  the  prodigious 
diversity  of  forms  under  which  these  spectral 
illusions  are  jpresented  in  the  popular  legends 
and  superstitions  —  a  diversity,  in  fact,  which 
seems  commensurate  with  the  incredible  variety 
of  influences,  whether  morbific  or  other,  by 
which  the  imagination  may  be  excited,  and  past 
feelings  or  impressions  vividly  renovated  in 
consequence  of  its  reaction  on  the  organs  of 
sense.  Sir  D.  Brewster  has  remarked  as  a 
physical  fact  that  *whcn  the  eye  is  not  exposed 
to  the  impressions  of  external  objects,  or  when 
it  is  insensible  to  these  objects,  in  consequence 
of  being  engrossed  with  its  own  operations, 
any  object  of  mental  contemplation,  which  has 
either  been  called  up  by  the  memory  or  created 
by  the  imagination,  will  be  seen  as  distinctly 
as  if  it  had  been  formed  from  the  vision  of  a 
real  object.  In  examining  these  mental  impres- 
sions,* he  adds,  *I  have  found  that  they  follow 
the  motions  of  the  eyeball  exactly  like  the 
spectral  impressions  ot  luminous  objects,  and 
that  they  resemble  them  also  in  their  apparent 
immobility  when  the  eyeball  is  displaced  by  an 
external  force.  If  this  result  shall  be  found 
generally  true  by  others  it  will  follow  that  the 
objects  of  mental  contemplation  may  be  seen  as 
distinctly  as  external  objects,  and  will  occupy 
the  same  local  position  in  the  axis  of  vision  as 
if  they  had  been  formed  by  the  agency  of 
light.'  This  goes  to  the  very  root  of  ttie  theory 
of  apparitions,  all  the  phenomena  of  which 
seem  to  depend  upon  the  relative  intensities  of 
the  two  classes  of  impressions,  and  upon  the 
manner  of  their  accidental  combination.  In 
perfect  health  the  mind  not  only  possesses  a 
control  over  its  powers,  but  the  impressions  of 
external  objects  alone  occupy  its  attention,  and 
the  play  of  imagination  is  consequently  diecked, 
except  in  sleep,  when  its  operations  are  rela- 
tively more  feeble.  But  in  the  unhealthy  state 
of  the  mind,  when  its  attention  is  partly  with- 
drawn from  the  contemplation  of  external 
objects,  the  impressions  of  its  own  creation,  or 
ratiier  reproduction,  will  either  overpower  or 
combine  themselves  with  the  impressions  of 
external  objects,  and  thus  generate  illusioiis 
which  in  the  one  case  appear  alone,  while  in 
the  other  they  are  seen  projected  amon^  those 
external  objects  to  which  the  eyeball  is  directed, 
in  the  manner  explained  by  Sir  D.  Brewster. 
It  may  be  added  that  the  reasoning  applied  to 
the  impressions  derived  from  the  sense  of  sight 
is  equally  applicable  to  those  received  through 
the  medium  of  any  other  sense, —  as  the  ear, 
for  instance,  an  organ  which  ministers  abun- 
dantly to  the  production  of  spectral  illusions. 
This  theory  explains  only  those  apparitions 
known  to  be  subjective  illusions,  but  it  does 
not  account  for  tnose  objective  apparitions,  of 
which  there  are  many  and  well-authenticated 
accounts.  Modem  saence  has  explained  some 
of  the  objective  apparitions. 

APPEAL,  a  legal  term  si^fying  the  re- 
moval of  a  cause  from  an  inferior  tribunal  to  a 
superior,  in  order  that  the  latter  may  revise, 
and,  if  needful,  reverse  or  amend,  the  decision 
of  the  former. 

In  the  United  States  the  distinction  be- 
tween an  appeal,  which  originated  in  the  tivil 
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law,  and  a  writ  of  error,  wliicfa  is  of  common- 
law  origin,  is  that  the  former  carries  the  whole 
case  for  review  by  the  higher  court,  including 
both  the  facts  and  the  law;  while  the  latter 
removes  onlv  questions  of  law.  An  act  of  Con- 
gress of  18/5  provides  that  the  judgments  and 
decrees  of  the  Circuit  Courts  of  the  United 
States  shall  not  be  re-examined  in  the  Supreme 
Court  unless  the  matter  in  dispute  shall  exceed 
the  sum  or  value  of  $5,000,  exclusive  of  costs. 
No  judgment,  decree,  or  order  of  a  Circuit  or 
District  Court,  in  any  civil  action  at  law  or  in 
equity,  shall  be  reviewed  in  the  Supreme  Court 
on  writ  of  error  or  appeal  unless  the  writ  of 
error  is  brought  or  the  appeal  is  taken  within 
two  years  after  the  entry  of  such  judgment, 
decree,  or  order;  save  in  the  case  of  infants, 
insane  persons  and  imprisoned  persons,  when 
the  period  is  two  years  exclusive  of  this  term 
of  disability.  An  appeal  from  a  District  Court 
to  a  Circuit  Court  of  the  United  States  must 
be  taken  within  one  year.  An  appeal  from  the 
District  Court  in  admiralty  to  the  Circuit  Court 
must  be  made  immediately  after  the  decree,  in 
open  court  before  the  adjournment  sine  die; 
and  should  be  taken  to  the  next  succeeding 
Circuit  Court.  An  appeal  may  be  taken  from 
the  State  courts  to  the  Supreme  Court  of  the 
United  States,  in  cases  involving  the  validity 
of  a  treaty  or  statute  of,  or  authorized  under, 
the  United  States,  on^  the  ground  of  repug- 
nance to  the  Constitution,  etc. 

The  effect  of  an  appeal  is  generally  to  annul 
the  judgment  of  the  lower  court  so  far  that 
no  action  can  be  taken  upon  it  until  after  the 
final  decision  of  the  cause.  In  many  States, 
before  the  judgment  of  an  inferior  court  will 
be  reversed  on  the  ground  of  error,  the  appel- 
lant, as  the  party  taking  the  appeal  is  called, 
must  show  to  the  court  that  substantia]  injustice 
has  been  done  him.  In  other  States  courts 
have  held  that  when  an  error  is  shown  to  have 
been  committed  it  will  be  presumed  to  have 
been  prejudiced  to  the  complaining  party,  and 
the  judgment  will  be  reversed  unless  the 
respondent  shows  that  the  error  was  harmless. 
Appellate  court^  however,  will  not  reverse  the 
judgments  of  trial  courts  for  technical  or  other 
errors  where  it  appears  from  the  record  itself 
that  the  errors  complained  of  were  not  preju- 
dicial to  the  appellant. 

In  legislation  an  appeal  is  the  act  by  which 
a  member  of  a  legislative  body  who  questions 
the  correctness  of  a  decision  of  the  presiding 
officer,  or  *chair,*  procures  a  vote  of  the  body 
upon  the  decision.  In  the  House  of  Repre- 
sentatives of  the  United  States  the  question  on 
an  appeal  is  put  to  the  House  in  this  form: 
^Shall  the  decision  of  the  chair  stand  as  the 
judgment  of  the  whole  House  ?^  If  the  appeal 
relate  to  an  alleged  breach  of  decorum,  or  viola- 
tion of  the  rules  of  order,  the  question  is  taken 
without  debate.  If  it  relate  to  the  admissibility 
or  relevancy  of  a  proposition,  debate  is  per- 
mitted, except  when  a  motion  for  the  previous 
question  is  pending.  Consult  "Appeal  and 
Error»  (in  <Corpus  Juris,>  Vol.  Ill,  pp.  256- 
1449,  New  York  1914). 

APPEARANCE,  a  legal  term  implying 
the  coming  into  court  as  a  party  to  a  suit  or 
action,  whether  as  plaintiff  or  defendant.  On 
the  part  of  the  plaintiff  no  formality  is  required. 
The  appearance  of  the  defendant  may  be 
effected  by  making  certain   formal  entries  in 


the  proper  office  of  the  court,  expressing  his 
appearance,  or  in  case  of  arrest  it  is  effected  by 
giving  bail,  or  by  putting  in  an  answer  or  a 
demurrer. 

APPENDICITIS,  the  name  applied  to  an 
infectious  disease  of  the  vermiform  appendix, 
a  small  or^n  occupying  the  lower  right  side  of 
the  abdominal  cavity.  The  first  authentic  rec- 
ord of  the  distinct  localization  of  a  lesion  in  the 
appendix  was  made  by  Saracenus  in  a  letter  28 
Aug.  1642.  A  number  of  observers  described 
the  disease  in  later  years,  but  it  is  to  the  honor 
and  credit  of  American  medicine  that  Reginald 
Fitz  of  Boston  wrote  his  epoch-making  memoir 
in  1886,  ^On  Perforative  Inflammation  of  the 
Vermiform  Appendix.^  Two  years  later  Fitz 
advanced  the  sound  theory  that  the  diseases 
variously  described  as  typhlitis,  jperi-typhlitis, 
para-tjrphlitis,  appendicular  peritonitis,  and  peri-  . 
typhlitic  abscess  were  all  varieties  of  one  and 
the  same  affection,  namely,  appendicitis.  Rapid 
strides  have  been  made  during  the  last  decade 
in  the  study  of  the  disease,  and  mainly  through 
the  exertions  of  American  surgeons  the  treat- 
ment of  appendicitis  has  been  placed  upon  a 
sound  and  rational  basis.  In  the  embryologic 
development  of  the  human  intestinal  tract  there 
is  at  first  a  straight  tube,  divided  into  the  fore- 
gut,  midgut  and  hindg^t,  each  of  which  p^ives 
rise  to  different  structures.  From  the  midgut 
a  diverticulum  or  pouch  appears  which  marks 
the  dividing  line  between  the  large  and  small 
intestine.  This  pouch  becomes  larger  and  is 
called  the  cecum,  but  its  terminal  portion  does 
not  keep  pace  with  the  growth  of  the  base  and 
remains  as  a  small  projection  depending  from 
the  cecum.  This  is  the  appendix  vermiformis; 
it  has  no  function  and  from  its  liability  to 
disease  is  merely  a  constant  source  of  menace. 

During  early  intra-uterine  life  the  appendix 
lies  near  the  umbilicus  (navel),  but  at  about  the  * 
sixth  month  descends  into  the  right  iliac  fossa. 
If  two  lines  are  drawn  at  ri^ht  angles  to  each 
other,  intersecting  at  the  umbilicus,  the  abdomen 
will  be  divided  into  four  quadrants.  The  lower 
right  quadrant  will  include  the  right  iliac  fossa 
and  in  the  majority  of  cases  the  appendix.  The 
bafe  of  this  organ  will  usually  be  found  at  a 
point  two  inches  from  the  umbilicus  on  a  line 
drawn  from  the  latter  to  the  anterior  stiperior 
spine  of  the  iliac  bone  and  known  as  McBur- 
ney's  point. 

The  appendix  is  held  in  place  by  a  fold  of 
peritoneum  called  the  meso-appendix  through 
which  a  single  artery  runs  to  supply  the  needed 
nutrition.  The  meso-appendix  is  derived  from 
the  lower  layer  of  the  mesentery,  the  fold  of 
peritoneum  which  suspends  the  small  intestine. 
In  women  there  is  usually  also  another  blood* 
vessel  which  comes  up  to  the  appendix  from 
the  ovary.  The  end  of  the  appendix  is  free 
and  may  point  in  any  direction.  This  fact 
explains  the  great  diversity  of  the  symptoms 
often  noted  in  appendicitis. 

Bearing  in  mind,  then,  that  the  appendix  is 
without  a  function,  hangs  in  a  dependent  posi- 
tion from  a  portion  of  bowel  always  containing 
irritating  material,  and  has  a  very  poor  blood 
supply,  It  can  readily  be  understood  why  this 
organ  is  so  often  attacked  by  disease.  It  hangs 
in  a  cavity  lined  by  peritoneum,  a  delicate  mem- 
brane covering  the  inner  surface  of  the  abdomen 
and  the  cxtenor  of  die  intestines,  which  ^^silv       T 
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absorbs  poisons  and  transmits  them  to  the  whole 
body.  Inflammation  of  this  membrane  is  known 
as  peritonitis,  a  ver^  fatal  disease  and  often 
caused  by  appendicitis.  Many  deaths  supposed 
to  be  due  to  peritonitis  pure  and  simple  are 
really  caused  by  appendicitis.  The  intestines  at 
all  times  are  loaded  with  germs  which  under 
favorable  conditions  may  be  converted  into 
deadly  little  organisms.  These  microbes  at- 
tack the  inner  coat  of  the  appendix,  destroy  it 
with  the  formation  of  pus,  and  mapr  ulcerate 
through  all  the  walls  of  the  appendix  causing 
an  abscess,  with  peritonitis.  But  the  recurrence 
of  such  a  sequence  of  events  requires  certain 
other  contributing  factors.  The  old  idea  that 
foreign  bodies,  such  as  grape-seeds,  are  the 
cause  of  the  disease,  has  been  disproved.  While 
forei^  bodies  are  frequently  found  in  the  ap- 
pendix, in  rare  instances  only  are  they  seeds, 
etc.,  but  are  almost  always  found  to  consist  of 
masses  of  fecal  material  which  having  entered 
the  appendix  while  soft,  become  dry  and  hard, 
and  form  a  fecal  concretion  (fecal  calctdus). 
By  exerting  pressure  on  the  wall  of  the 
appendix  these  hard  bodies  may  aid  in 
the  production  of  the  disease.  In  rare 
instances  pins  have  found  their  way  into 
the  lumen  of  the  appendix  and  induced  ap- 
pendicitis. It  is  interesting  in  this  connection 
to  note  that  worms  are  frequently  discovered  in 
the  appendix.  The  Oxyuris  vermicularis,  or 
seatworm,  has  been  found  in  large  numbers 
completely  filling  the  appendix,  and  the  Ascaris 
lutnhricoides,  or  roundworm,  has  sometimes  oc- 
cupied this  organ.  In  studying  the  etiology  of 
appendicitis  we  find  that  young  persons  are 
more  frequently  attacked  than  Ae  older  ones, 
the  disease  occurring  less  commonly  after  the 
50th  year  of  life.  It  is  fortunate  that  such  is 
the  case,  because  older  people,  as  a  rule,  do  not 
stand  operations  so  well  as  those  in  early  adult 
life.  Their  resistance  to  shock  is  less,  and  their 
greater  liability  to  kidney  breakdown  and  to 
pneumonia  would  close  their  prognosis  in  many 
instances.  The  s^reater  susceptibility  of  young 
adults  to  appendicitis  is  due  to  the  more  fre- 
quent disturbances  of  their  gastro-intestinal 
tracts  from  dietary  indiscretions,  and,  secondly, 
to  the  tendency  to  inflammation  of  the  adenoid 
(glandular)  tissues  throughout  the  body  during 
adolescence.  Analogy  is  found  in  the  pre- 
dominance of  lesions  of  the  tonsils  and  of 
the  glands  in  the  neck  and  mesentery  dur- 
ing the  period  of  development.  In  children 
appendicitis  is  characterized  by  the  intensity  of 
the  lesion  as  well  as  by  the  remarkable  re- 
cuperative power  which  children  have. 

About  two-thirds  of  all  cases  of  appendicitis 
occur  in  males.  The  reason  for  such  a  disparity 
is  due  to  several  factors.  Females  are  less  ex- 
posed to  inclemencies  of  the  weather  and  other 
deleterious  influence;  they  undergo  less  mus- 
cular exertion  and  the  female  appendix  in  the 
majority  of  instances,  has  a  better  blood  supply. 
Of  diseases  that  predispose  to  appendicitis  may 
be  mentioned:  constipation,  gastro-enteritis, 
dysentery,  typhoid  fever,  influenza,  etc.  Con- 
stipation exerts  an  influence  by  causing  slug- 
gishness of  the  bowels,  resulting  in  poor  drain- 
age of  the  appendix.  Noxious  materials  may  be 
retained  and  thus  favor  an  increase  in  the  viru- 
lence of  bacteria,  especially  the  Bacillus  coli 
communis.    Gastro-cnteritb,  or  inflammation  of 


the  stomach  and  intestines,  is  a  very  important 
etiological  factor  in  appendicitis.  In  this  disease 
the  cecum  mav  become  inflamed  and  by  exten- 
sion involve  the  appendix.  In  many  instances 
the  alterations  in  the  walls  of  the  appendix  are 
slight  and  fail  to  produce  any  clinical  mani- 
festations. At  times,  however,  the  lining  mem- 
brane of  the  appendix  is  directly  attacked, 
with  acute  appendicitis  as  the  result.  Under 
other  circumstances,  catarrhal  changes  of  mild 
degree  persist  and  lead  to  chronic  appendicitis. 
Dysentery  and  typhoid  fever  are  among  the 
more  remote  causes  of  appendicitis.  They  cause 
catarrhal  alterations,  swelling,  congestion  and  . 
oedema  of  the  adenoid  (glandular)  follicles  of 
the  organ.  Not  uncommonly  ulcerations  occur, 
and  the  resulting  scar  is  one  of  the  most  im- 
portant factors  in  the  subsequent  development 
of  appendicitis  by  causing  a  stricture  in  the 
lumen  of  the  appendix,  obstructing^  the  drainage 
of  the  organ,  and  thereby  favoring  the  reten- 
tion of  irritating  material.  Influenza  owing  to 
the  intestinal  lesions  to  which  it  gives  rise  may 
also  favor  the  development  of  appendicitis. 

In  general  it  may  be  stated  that  the  under- 
lying cause  of  all  cases  of  appendicitis  is  infec- 
tion. Emphasis  has  more  recently  been  laid  on 
the  role  of  the  streptococcus  group  of  micro- 
organisms which  frequently  make  their  way 
into  the  circulation  throu^n  the  tonsils,  ade- 
noids and  foci  of  suppuration  about  the  teeth, 
as  well  as  other  portals  of  entry  in  the  respira- 
tory and  gastro-intestinal  tracts.  It  is  probable, 
however,  that  this  so-called  hematogenous  in- 
fection of  the  appendix  is  less  common  than 
direct  infection  from  its  own  interior;  the 
latter  being  favored  by  local  abnormal  condi- 
tions, such  as  kinks,  adhesions,  torsions,  stric- 
tures, and  contained  concretions. 

The  most  important  predisposing  cause  of 
appendicitis  is  the  fact  tnat  the  appendix  has 
already  been  the  seat  of  one  or  more  attacks  of 
the  same  affection.  The  apparently  greater  num- 
ber of  cases  of  appendiatis  observed  in  recent 
years  is  not  due  to  an  actual  increased  inci- 
dence of  this  disease,  but  rather  to  a  greater 
refinement  in  diagnosis  which  has  enabled  phy^ 
sidans  more  readilv  to  recognize  the  true 
nature  of  the  mala<fy,  which  in  former  years 
was  variously  styled  inflammation  of  the 
bowels,  peritonitis,  gastritis,  obstruction  of  the 
bowels,  etc.  The  appendix  is  less  resistant 
than  other  portions  of  the  intestinal  tract  to 
the  onslaught  of  bacteria  and  other  deleter- 
ious influences.  This  is  due  to  several  factors : 
The  blood  supply  may  become  defective  because 
of  the  liability  to  partial  or  complete  obstruc- 
tion of  the  blood  channels,  as  a  result  of  kink- 
ing, twisting  (volvulus),  or  the  formation  of 
external  bands  of  adhesions,  etc.,  secondary  to 
primary  inflammation  of  the  appendix.  , Dis- 
turbances of  circulation,  and  hence  of  nutrition, 
m.ay  also  be  produced  by  active  and  sometimes 
ineffectual  muscular  efforts  of  the  appendix  to 
rid  itself  of  fecal  concretions  or  even  inspis- 
sated fecal  matter.  Defective  drainage,  which 
has  been  referred  to,  is  of  ^reat  importance  in  the 
pathogenesis  of  appendicitis  because  of  the 
anatomical  and  physiological  peculiarities  of  this 
organ.  The  average  length  of  the  appendix  is 
about  8  to  9  cm.  (3J4  inches),  while  its  diameter 
is  only  3  mm.  to  5  mm.  (H  to  %  inch),  thus 
forming  a  long  narrow  tube  not  favorable  for 
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free  drainage.  The  peritoneal  covering  forms 
what  is  laiown  as  the  meso-appendix  in 
such  a  manner  as  to  draw  the  appendix 
into  a  curve  and  thus  aid  in  any  angula- 
tion resulting  from  disease.  Additional  fac- 
tors of  importance  are  the  relatively  large  ex- 
tent of  mucous  membrane  presented  by  the 
appendix  and  the  large  amount  of  lymphoid 
(glandular)  tissue,  not  only  in  the  neighbor- 
hood of  the  valve-like  opening  into  the  cecum, 
known  as  Gerlach's  valve,  but  also  scattered 
throughout  the  wall  of  the  appendix.  The  lat- 
ter is  of  especial  si^ificance  in  view  of  the 
tendency  of  adenoid  tissue  throughout  the  body 
to  inflammation  when  subjected  to  even  slight 
irritation  by  bacteria  and  their  poisons.  An 
analogous  condition  may  be  observed  in  the 
tonsils,  which  are  so  frequently  invaded  by 
bacteria  with  a  resulting  tonsilitis  (quinsy). 
Owing* to  this  similarity  the  appendix  has  fre- 
quently been  called  the  ^abdominal  tonsil.* 

In  considering  the  symptomatology  of  the 
two  forms  of  appendicitis  —  the  acute  and  the 
chronic  —  it  must  be  borne  in  mind  that  the 
extent  of  disease  which  has  actually  taken  place 
in  the  appendix  cannot  always  be  determined 
bv  the  clinical  manifestations.  While  it  is  true 
tnat,  in  general,  the  clinical  symptoms  become 
more  marked  w^ith  the  increased  severity  of  the 
appendicular  and  peritoneal  lesions, —  that  is, 
when  perforation,  abscess  or  gangrene  super- 
vene—  it  is  also  a  fact  that  remission  of  all 
symptoms  may  occur,  and  yet  the  disease  may 
be  progressing  to  a  fatal  termination.  It  is  like- 
wise a  fact  that  the  symptoms  suggestive  of 
perforation  of  the  appendix  with  abscess  forma- 
tion in  one  patient  may,  in  another  case,  be 
due  to  the  development  of  an  abscess  without 
perforation  of  the  organ.  It  is  better,  there- 
fore, to  consider  acute  appendicitis  as  a  clinical 
entinr.  Similar  reasoning  obtains  with  regard 
to  chronic  appendicitis,  although  in  the  latter 
the  questions  requiring  solution  are  less  com- 
plicated. 

Acute  Appendicitis.— There  are  three  symp- 
toms of  acute  appendicitis  so  constant  and,  when 
associated,  so  cnaracteristic  of  the  disease  that 
they  are  designated  the  'three  cardinal  S3rmp- 
toms .•  These  are  pain,  tenderness,  and  rigidity 
of  the  right  lower  quadrant  of  the  abdominal 
wall.  Pain  is  the  initial  symptom,  and  usually 
develops  suddenly  in  an  individual  previously 
well.  At  the  onset  of  the  affection  the  ijain  is 
paroxysmal  or  colicky  in  character,  coming  in 
storms  with  intervals  of  rest,  in  which  respect 
it  simulates  an  attack  of  acute  indigestion. 
The  location  is  at  first  centred  about  the  um- 
bilicus, or  the  pit  of  the  stomach,  later  it  be- 
comes diffused  all  over  the  abdomen,  and  finally 
localizes  in  the  ri^ht  iliac  fossa.  In  recurr- 
ing cases  the  initial  pain  of  the  later  at- 
tacks is  often  referred  immediately  to  the  right 
iliac  fossa.  The  pain  of  appendicitis  may.  how- 
ever, be  referred  to  any  region  of  the  abdomen. 
It  is  ignorance  of  this  fact  that  leads  to  many 
errors  of  diagnosis  in  acute  abdominal 
affections.  The  location  of  the  pain  de- 
pends to  a  great  extent  upon  the  position  and 
direction  of  the  appendix.  For  instance,  with 
an  appendix  lying  behind  the  cecum  and  point- 
ing upward  until  its  tip  nearly  reaches  the 
gall-bladder,  symptoms  are  produced  resembling 
very  closely  those  induced  by  affections  of  the 
latter  organ.    In   other  cases   pain  is   felt   in 


the  left  side  of  the  abdomen  and  denotes  that 
the  appendix  occupies  a  left-sided  position  or 
that  it  hangs  into  the  pelvis.  Tenderness 
upon  pressure  is  one  of  the  niost  valuable 
and  constant  signs  of  appendicitis.  ,It  ^  is 
always  present,  but,  unlike  the  subjective 
sjrmptom,  pain,  it  is  limited  at  first  to  the  site 
and  the  position  of  the  appendix.  To  elicit  this 
symptom  abdominal  pressure  should  be  made 
in  as  light  and  delicate  a  manner  as  possible. 
The  open  hand  should  be  laid  over  the  tender 
area  and  the  fingers  gently  depressed,  ceasing 
as  soon  as  the  patient  complains  of  pain.  It 
should  be  remembered  that  the  appendix 
may  be  distended  with  pus  and  on  the 
verge  of  rupture,  and  any  undue  roughness  in 
palpation  may  endanger  the  life  of  the  patient. 
A  celebrated  German  surgeon  has  truly  said 
that  *many  a  doctor  who  has  sufficient  practice 
and  experience  nevertheless  never  learns  to 
palpate,  since  he  is  wanting  in  lightness  of 
hand.*  It  is  a  good  plan  to  begin  to  palpate 
over  on  the  left  side  away  from  the  seat  of 
pain,  and  gradually  approach  that  region.  As 
complications  arise  the  point  of  tenderness  may 
vary ;  for  instance,  in  those  cases  previously  re- 
ferred to  where  the  appendix  occupies  a  pelvic 
position,  the  point  of  greatest  tenderness  will 
usually  be  found  to  th*e  left  of  the  median  line. 
With  the  appendix  thus  located,  where  the  dis- 
ease has  advanced  to  a  stage  where  an  abscess 
has  formed  in  the  pelvis,  vaginal  or  rectal 
examination  will  reveal  a  point  of  resistance  on 
the  right  side  with  more  or  less  marked  tender- 
ness. ^  The  third  cardinal  sj^nptom  is  rigidity  of 
the  right  side  of  the  abdomen  and  particularly 
of  the  rectus  and  other  abdominal  muscles.  It  is 
the  most  constant  symptom  of  the  three  and  ap- 
pears shortly  after  the  onset  of  the  attack.  It 
varies  in  degree  in  different  cases,  but  is  gen- 
erally well  marked,  and  is  most  intense  over  the 
site  of  the  inflamed  appendix.  The  variations 
observed  range  from  rigidity  so  slight  as  to  be 
barely  appreciable  up  to  a  condition  absolutely 
precluding  any  palpation,  and  to  which  the  term 
•board-like*  rigidity  is  applied.  The  degree  of 
rigidity  is  usually,  but  not  invariably,  in  direct 
proportion  to  the  severity  of  the  lesion. 
When  the  peritoneal  cavity  becomes  involved 
and   peritonitis    develops    the   entire   abdomen 


becomes  rigid  and  board-like,  followed  by  dis 
tension    or    tympany    from    paralysis    of    the 
intestines.    While  the  three  cardinal  symptoms 


are  the  most  important  indications  of  acute 
appendicitis,  there  are  other  clinical  manifesta- 
tions that  are  more  or  less  constantly  present 
and  are. of  value  in  arriving  at  a  diagnosis. 
Among  tfiese  arc  disturbances  of  the  gastro-in- 
testinsH  tract  (nausea  and  vomiting,  etc),  ele- 
vation of  the  temperature,  increased  pulse  and 
respiration,  changes  in  the  urine,  etc.  Nausea 
is  practically  a  constant  symptom  in  appendicitis 
and  usually  coincides  with  the  initial  pain:  it 
may  be  followed  by  vomiting,  which  at  first 
consists  of  the  gastric  contents,  then  of  bile  or 
bile-stained  fluid,  and  finally,  if  septic  peritonitis 
develops,  of  the  contents  of  the  intestines. 
This  condition,  unless  seen  early,  has  frequently 
been  mistaken  by  the  family  physician  for 
intestinal  obstruction. 

In  cases  of  appendicitis  which  progress 
rather  rapidly  to  peritonitis,  with  the  marked 
nausea  and  vomiting  characteristic  of  the  con- 
dition, the  pain  suffered  is  apt  to  be  very  severe. 
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The  attending  physician,  often  following  the 
promptings  of  the  patient,  administers  the  too- 
convenient  hypodermic  of  morphine,  which  while 
relieving  the  patient,  at  the  same  time  masks  the 
symptoms  and  renders  the  task  of  the  sur- 
geon, called  in  for  consultation,  an  exceedingly 
difficult  one.  The  giving  of  morphine  for  the 
relief  of  pain  in  appendicitis  is  a  pernicious 
habit.  Nausea  and  vomiting  rarely  persist  after 
the  pain  has  become  localized  to  the  right  iliac 
fossa,  though  in  some  unfavorable  cases  vomit- 
ing may  be  continuous  and  uncontrollable.  The 
condition  of  the  bowels  previous  to  the  attack 
of  appendicitis  is  very  variable.  In  the  ma- 
jority of  cases  constipation  is  observed,  and 
such  sluggishness  may  represent  an  etiologic 
factor  of  some  importance.  But  there  are 
many  cases  where  diarrhoea  ushers  in  the  at- 
tack, and  other  instances  when  it  may  alter- 
nate with  constipation.  Fever  must  not  be  re- 
lied upon  as  a  diagnostic  sign,  as  it  bears  no 
direct  relation  to  the  gravity  of  the  anatomical 
lesions.  While  with  the  onset  of  the  disease 
the  temperature  usually  rises  to  101**  and  102* 
F..  it  may  return  to  normal  again  despite  the 
aavance  of  severe  complications  such  as  per- 
foration or  gangrene  of  the  appendix.  Coin- 
cident with  the  development  of  an  abscess 
around  the  appendix  tnere  is  usually  a  rise 
of  temperature,  but  again  such  a  rise  is 
not  constant.  There  are,  finally,  some  cases 
in  which  the  temperature  continues  high 
from  the  commencement  to  the  termination  of 
the  attack,  and  yet  the  patient  makes  an  easy 
recovery.  The  amount  of  fever  should  there- 
fore be  considered  as  the  expression  of  the 
reaction  and  resistance  of  the  individual  to 
infection.  The  condition  of  the  pulse  is  a 
more  constant  diagnostic  aid  than  the  tempera- 
ture and  its  quality  is  of  more  importance 
than  its  rate  of  speed.  If  the  pulse  is 
strong,  of  good  volume,  regular,  and  the  rate 
proportionate  to  the  temperature,  the  out- 
look is  favorable,  and  vice-versa.  Variations 
in  the  respiration  are  not  of  much  import- 
ance. The  breathing  is  embarrassed  in  toxic 
states,  from  the  distension  of  peritonitis,  and 
sometimes,  owing  to  the  pain,  the  patient  will 
use  the  chest  muscles  entirely.  A  quite  char- 
acteristic position  often  assumed  by  the  patient, 
and  from  which  he  resents  being  disturbed, 
is  with  the  ri^ht  leg  and  thigh  flexed,  while  the 
left  leg  remams  prone.  In  addition  there  may 
be  perspiration,  a  furred  tongue  and  a  slight 
expression  of  anxiety  upon  the  features.  When 
the  appendix  occupies  the  pelvic  position  the 
patient  will  frequently  complain  of  rectal  and 
vesical  (bladder)  irritability.  An  increased  fre- 
quency m  urination  is  the  usual  symptom,  yet 
there  may  be  inability  to  void  urine.  The  symp- 
toms which  have  been  described  are  typical  of 
the  usual  attack  of  acute  appendicitis,  though 
marked  variations  may  occur,  depending  upon 
the  position  of  the  appendix  or  the  presence  of 
adhesions  from  former  attacks.  With  a  his- 
tory of  previous  more  or  less  severe  attacks  • 
of  abdominal  colic,  not  necessarily  referred  to 
the  appendix,  a  person  previously  well  is  sud- 
denly seized  with  severe  pain,  usually  through- 
out the  abdomen  followed  bv  nausea  and 
sometimes  vomiting,  pain  soon  becoming  more 
intense  over  the  site  of  the  appendix,  and  in  a 
few  hours  this  locality  alone  is  involved;  if  such 
a   patient   should  be   so    fortunate   as   to   see 


his  physician  at  this  time,  namely,  within  24 
hours  of  the  attack,  and  if  operation  is  ad- 
vised and  performed,  recovery  is  practically  as- 
sured; but  unfortunately  this  is  not  always  the 
course  pursued.  The  disease  at  this  time  is  in 
its  earliest  stage,  with  the  inflammatory  lesion 
confined  to  the  appendix,  and  the  particular 
sequence  of  events  which  may  follow  m  a  given 
case  cannot  be  foretold.  In  some  cases  the 
appendix  under  the  influence  of  rest  is  able 
to  eliminate  the  noxious  materials  causing  the 
inflammatory  lesions,  recover  its  vitality,  and 
apparently  return  to  as  good  condition  as  be- 
fore the  attack:  but  lymphoid  (glandular)  tis- 
sue which  has  once  been  the  seat  of  infection 
is  exceedingly  prone  to  future  attacks.  In  still 
other  cases  the  disease  extends  through  the 
wall  of  the  appendix  and  induces  a  mild  perito- 
nitis localized  in  the  coils  of  intestines  and  tis- 
sues immediately  contiguous  to  the  appendix. 
With  the  appearance  of  infecting  bacteria*  or  of 
their  poisons  in  the  peritoneal  cavity,  this  mem- 
brane throws  out  a  thin  fluid  or  serum  and  an 
exudate  (lymph)  which  organizes  into  firm  tis- 
sue, known  as  adhesions.  These  adhesions 
glue  the  coils  of  intestine  surrounding  the  ap- 
pendix together,  causing  them  to  adhere  to 
the  roof  of  the  cavity,  which  is  the  ab- 
dominal wall,  and  with  the  aid  of  the  omen- 
tum, a  fatty  apron- shaped  body  covering  the 
intestines,  form  a  firm  wall  about  a  cavity  con- 
taining the  appendix  and  thus  prevent  the 
escape  of  toxic  materials  into  the  general  peri- 
toneal cavity.  Should  the  disease,  under  medical 
treatment,  subside,  the  lymphatics  and  the 
white  blood  corpuscles  speedily  destroy  the  in- 
fectious material,  but  the  adhesions  too  often 
retnain  and  cause  constant  irritation.  In  time  a 
period  of  chronicity  is  reached  when  any  un- 
usual exertion  provokes  a  dull  ache  in  the  lower 
right  quadrant  of  the  abdomen.  The  digestion 
is  impaired,  and  the  bowels  become  sluggish  in 
their  movements  from  the  dragging  of  ttie  ad- 
hesions upon  the  valve  between  the  large 
and  small  intestines.  In  \^x>men  subject  to 
chronic  appendicitis  with  involvement  of  the 
ovary  and  fallopian  tube  on  the  rif^ht  side, 
slight  attacks  of  appendiceal  colic  will  recur 
during  each  menstrual  period,  and  all  treatment 
directed  agunst  dysmenorrhoea  will  prove  un- 
availing. The  appendix  in  such  cases  may  be- 
come obliterated  into  a  mere  fibrous  cord, 
or,  more  commonlv,  occlusion  takes  place  at 
the  opening  into  the  cecum  or  at  the  site  of 
a  stricture,  and  the  appendix  becomes  distended 
with  clear  mucus.  While  operations  upon 
chronic  forms  of  appendicitis  in  the  presence 
of  adhesions  are  attended  with  but  little  risk, 
the  operation  itself  is  more  tedious  and  the 
incision  longer  than  when  the  disease  is  operated 
on  in  its  early  stages.  Having  dealt  with  the 
favorable  terminations  of  acute  appendicitis, 
it  remains  to  consider  that  far  too  numerous 
class  of  cases  in  which  the  appendix  per- 
forates, with  abscess  formation  and  some- 
times general  peritonitis.  If  the  infection  of 
the  appendix  is  severe  enough,  its  walls  may 
become  gangrenous  and  break  down  and  per- 
forate into  the  peritoneal  cavity.  In  tlus 
case  the  peritoneum  usually  becomes  in- 
fected in  advance  of  the  perforation  and 
enough  time  is  gained  for  the  formation  of  ad- 
hesions such  as  have  been  described.  In  what 
is  known  as  fulminating  appendicitis  the  prog- 
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ress  of  the  disease  is  so  rapid  that  no  ad- 
hesions are  formed,  and  in  24  hours,  or  less, 
after  the  onset  of  the  initial  symptoms  the 
patient  may  be  suffering  from  a  violent  general 
peritonitis.'  But,  as  a  rule,  the  escape  of 
purulent  material  through  a  perforation  m  the 
appendix  occurs  into  a  preformed  cavity,  the 
walls  of  which  consist  of  the  abdominal  wall. 
the  iliac  fossa,  the  cecum  and  matted  coils  ot 
small  bowel  and  the  infiltrated  omentum.  This 
cavity  becomes  hlled  with  pus  and  a  true  ap- 
pendiceal or  peri-typhlitic  abscess  is  formed. 
The  amount  of  pus  varies  from  a  teaspoonful 
to  a  pint,  or  in  extreme  cases  even  more.  With 
the  formation  of  the  abscess  the  symptoms 
change  somewhat  *  The  severe  pain  of  the 
early  inflammatory  stage  becomes  more  dull; 
sometimes  is  referred  to  the  back  or  to  the  left 
side,  tenderness  is  increased,  while  the  rigidity 
is  more  marked.  The  tongue  becomes  coated 
and  the  breath  foul,  chills  are  rarely  observed 
even  in  the  presence  df  pus,  and  when  present 
—  especi^ly  a  single,  severe  chill  ushering  in 
an  attack  —  usually  mean  a  gangrenous  condi- 
tion of  the  appendix.  There  is  fever,  increased 
piilse-rate,  and  the  patient  shows  the  effect  of 
absorption  of  poisonous  products  into  his  gen- 
eral circulation.  An  examination  of  the  blood 
shows  an  increased  number  of  the  white  blood 
corpuscles  (leucocytosis).  Palpation  of  the 
abdomen  will  reveal  a  mass  in  the  right  iliac 
fossa,  rounded,  hard  and  often  tender.  The 
patient  may  not  complain  of  any  pain  beyond 
the  dull  ache  referred  to,  though  the  act  of 
coughing  or  taking  a  deep  breath  usually  re* 
suits  in  an  exacerbation  of  pain.  In  some 
cases  with  an  appendix  deep  in  the  abdomen 
and  behind  the  cectun,  an  abscess  may  exist 
which  cannot  be  i>alpated.  When  such  a  condi- 
tion is  suspected  it  is  not  wise  to  prod  the  ab- 
domen too  hard  for  fear  of  rupturing  the  ab- 
scess. If  the  pus  extends  into  the  pelvis  the 
additional  symptoms  of  vesical  and  rectal  ir- 
ritability will  be  present  and  va^al  or  rectal 
examination  will  detect  a  bul^ng  area  ex- 
tremely tender  to  the  examining  finger.  In 
women  and  girls  the  effect  of  such  a  pelvic  ab- 
scess is  frequently  disastrous.  The  open  ends 
of  the  fallopian  tubes  become  bathed  with  the 
pus,  and  either  a  salpingitis  or  occlusion  of  the 
tubes  takes  place.  The  tubes  are  thereby  pre- 
vented- from  fulfilling  their  function  of  trans- 
mitting the  ova  to  the  uterus,  and  sterility  may 
result  The  extension  of  the  pus  upward  toward 
the  liver  causes  symptoms  very  much  resembling 
infectious  gall-bladder  disease;  this  will  be 
discussed  imder  differential  diagnosis.  In 
neglected  cases  this  upward  extension  of  pus 
has  resulted  in  the  formation  of  an  abscess 
beneath  the  liver,  with  rupture  through  or  be- 
hind the  diaphragm,  and  entrance  of  the  pus 
into  the  lung  and  pleural  cavity  from  which  it 
has  been  actually  evacuated  by  coughing  and 
expectoration.  If  an  appendiceal  abscess  is 
small,  recovery  may  occur  without  operation, 
although  such  a  happy  result  is  doubtful.  The 
disease  is  progressive,  and  the  pus  tends  to  in- 
crease, and  if  not  evacuated  will  frequently 
rupture  the  watts  of ^  the  containing  cavity  into 
the  cecum,  occasionally,  but  more  often,  unfor- 
tunately, into  the  peritoneal  cavity,  with  a  re- 
sulting general  purulent  peritonitis  and  almost 
invariably  a  fatal  outcome.  In  such  a  case  the 
pulse  increases  in  frequency  and  becomes  full 


and  strong,  the  face  becomes  pinched  and 
anxious,  the  eyes  brighten,  the  mind  becomes 
active,  though  delirium  appears  later,  the  abdo- 
men slowly  distends,  accompanied  by  marked 
pain  and  restlessness  of  the  patient  These 
three  pathognomonic  conditions,  a  bright  eye, 
an  active  mind  and  a  swollen  belly,  indicate 
approaching  dissolution.  The  distension  is  due 
to  a  paralysis  of  the  bowels,  gas  and  feces  be- 
ing retained  in  spite  of  all  treatment.  Nausea 
and  vomiting  soon  begin,  the  latter  at  first 
green,  but  later  black,  from  evacuation  of  the 
contents  of  the  intestines  into  the  stomach. 
Death  rapidly  follows. 

The  diagnosis  of  apjpendicitis  from  other 
lesions  of  the  abdominal  cavity,  if  seen 
early,  is  comparatively  easy  in  the  great 
majority  of  cases.  Particular  attention  should 
be  paid  to  the  histoiy  of  the  patient  and  espe- 
cially to  the  character  of  the  onset  ot  the  illness 
and  the  earUer  symptoms.  While  inflammation 
of  the  stomach  and  intestines  (gastro-enteritis) 
has  caused  some  confusion  at  times,  yet,  un- 
fortunately, the  mistake  is  made  more  often  in 
the  wrong  direction.  That  is,  a  true  attack  of 
appendicitis  is  thought  to  be  gastro-enteritis 
and  treated  accordingly  until  the  appearance  of 
an  abscess  with  its  unmistakable  symptoms 
warns  the  attending  physician  of  die  true 
nature  of  the  malady  witn  which  he  is  dealing. 
While  the  pain  in  both  diseases  may  begin  over 
the  stomach  (in  the  epigastric  region)  and  con- 
tinue over  the  whole  abdomen,  in  appendicitis 
the  region  of  the  appendix  will  be  tender  to 
palpation  from  the  onset,  and  this  tenderness 
will  persist  and  even  become  more  acute  after 
the  general  abdominal  pain  has  ceased.  Uni- 
lateral rigidity  is  quite  constant  in  the  beginning 
of  the  appendiceal  attack,  while  in  the  gastro- 
intestinal disease  the  entire  abdomen  may  be 
rigid.  In  certain  cases  of  gastric  ulcer,  with 
perforation  and  escape  of  the  stomach  contents 
into  the  peritoneal  cavity,  the  shock  is  more 
marked  from  the  onset,  and  the  more  severe 
symptoms  will  occur  in  the  upper  abdomen. 
Ulcer  of  the  stomach  is  much  more  common 
in  women  than  in  men,  and  often  gives 
symptoms  which  can  be  recognized  long 
before  the  ulcer  has  advanced  to  the  stage 
of  perforation.  In  enteritis,  or  inflamma- 
tion of  the  bowels,  and  particularly  when 
poisonous  food  products  have  been  eaten, 
the  symptoms  produce  early  and  often  marked 
shock.  In  the  summer  months  iced  drinks  are 
a  frequent  cause  of  this  complaint  About  18 
hours  after  the  dietary  indiscretion  there  will 
be  marked  general  abdominal  pain,  diarrhoea, 
chilliness,  perspiration  and  a  feeling  of  great 
weakness.  In  severe  cases  the  depression  may 
be  so  pronounced  as  to  cause  aeath  (acute 
ptomaine  poisoning).  The  gr.eatest  area  of 
tenderness  will  be  found  about  the  centre  of 
the  abdomen,  and  careful  palpation  of  the  ap- 
pendix region  may  find  this  organ  neither  en- 
larged nor  tender. 

Mention  was  made  earlier  in  this  article  of 
the  symptoms  produced  by  inflammation  of  an 
appendix  behind  the  cecum  and  pointing  up- 
ward toward  the  gall-bladder.  In  such  in- 
stances the  symptoms  resemble  very  closely 
those  due  to  inflammation  of  the  gall-blad- 
der and  sometimes  the  two  diseases  cannot 
be  differentiated  with  certainty.  But  as  both 
affections  require  surgical  intervention  to  effect 
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a  permanent  cure,  and  as  the  incision  in  both 
instances  is  made  in  nearly  the  same  place,  the 
failure  to  make  a  correct  diagnosis  is  not  de- 
trimental to  the  patient.  The  pain  in  the  gall- 
bladder affection,  if  referred,  will  cause  a  dull 
pain  in  the  region  of  the  liver  radiating  upward 
to  the  right  shoulder  blade.  Tenderness  is 
limited  to  the  gall-bladder  region  and  is  a  very 
important  symptom,  provided  the  rigidity  of 
the  ri^t  rectus  muscle  does  not  prevent  palpa- 
tion. The  appearance  of  jaundice,  or  the  char- 
acteristic gallstone  colics  should  decide  the 
diagnosis.  Later  in  the  progress  of  the  disease, 
the  infection  of  the  ^11-bladder  mav  produce 
pus,  or  empyema,  as  it  is  called,  and;  the  gall- 
bladder can  then  be  palpated  as  a  round,  tender 
and  firm  mass  beneath  the  edge  of  the  ribs  and 
moving  with  respirations.  An  appendiceal  ab- 
scess would  rarely  reach  as  high  as  the  costal 
margin  without  implication  of  the  right  iliac 
fossa,  but  in  a  high  position  it  might  be  mis- 
taken for  a  ruptured  gall-bladder  following 
empyema.  In  such  a  case  the  diagnosis  would 
be  almost  impossible  and  practically  immaterial, 
since  the  condition  makes  an  operation  impera- 
tive. Neither  an  infected  gall-bladder  nor 
an  appendix  should  ever  be  allowed  to  ad- 
vance to  the  purulent  stage  without  an  opera- 
tion being  advised.  Inflammation  of  the  fallo- 
pian tubes  has  been  mistaken  for  appendicitis 
and  vice-versa,  particularly  when  the  tube  leak- 
ins:  into  the  pelvic  peritoneum  causes  a  localized 
inflammation  of  that  membrane.  With  the 
knowledge  that  the  appendix  frequently  oc- 
cupies the  pelvis  and  may  lie  adjacent  to  the 
tube,  the  exact  diagnosis  of  acute  appendicitis 
from  acute  salpingitis  may  be  difficult,  and  in 
chronic  cases  even  more  so.  From  the  close 
proximity  in  which  the  two  organs  may  be 
found  the  tube  may  be  infected  from  the 
appendix  or  the  latter  may  become  involved 
secondarily  from  a  pyosalpinx  (pus  in  the 
tube).  This  still  further  complicates  the  dif- 
ferential diagnosis.  If  a  history  of  specific  in- 
fection can  be  obtained,  with  symptoms  indi- 
cating the  commencement  of  the  disease  in  the 
lower  part  of  the  abdomen,  and  a  vaginal  eic- 
amination  shows  induration  of  the  vault  with 
tenderness  to  pressure  on  either  side  of  the 
uterus,  a  diagnosis  of  salpingitis  would  be 
reasonable.  A  number  of  other  diseases 
may  be  suspected  in  deciding  upon  a  diagnosis. 
Among  these  may  be  mentioned  extra-uterine 
pregnancy,  ovarian  cysts,  some  kidney  affec- 
tions, intestinal  obstruction,  typhoid  fever, 
pancreatitis,  etc.  The  nature  of  this  article 
does  not  warrant  the  full  discussion  of  these 
affections. 

The  treatment  of  appendicitis  has  been 
a  mooted  question  for  some  time,  and  it 
has  only  been  within  the  last  few  years  that 
the  medical  profession  has  accepted  the  dictum 
of  those  whose  experience  with  the  disease  has 
been  the  greatest,  that  appendicitis  is  a  surgical 
disease.  The  soundness  of  this  teaching  rests 
upon  the  fact  that  it  is  impossible  to  foretell  in 
any  individual  case  what  the  outcome  will  be, 
and  which  case  will  terminate  favorably,  or 
which  will  progress  to  perforation  or  gangrene, 
and  the  attendant  peritoneal  and  other  com- 
plications and  sequelae.  It  is  essential  that  phy- 
sicians appreciate  the  importance  of  early 
surgery,  while  a  few  patients  for  various  rea- 
sons may  refuse  operation,  the  majority  will 


depend  upon  the  attending  nhysidan  for  advice 
and  accept  the  treatment  which  he  advocates. 

The  mortality  of  the  early  operation,  before 
the  peri-appendicular  structures  have  become 
involve<i,  is  nil,  barring  accidents,  and  the  in- 
cision in  the  rectus  muscle  can  be  so  closely 
approximated  that  the  abdominal  wall  is  not 
weakened  in  the  slightest  by  the  operatioa 
The  peritoneum,  the  sheath  of  the  rectus 
muscle  and  the  skin,  are  usually  sewed  up  in 
tier  suture,— that  is,  in  layers, —  and  the  re- 
sulting scar,  about  two  inches  long,  can  barely 
be  perceived  after  the  lapse  of  several  years. 
As  the  disease  progresses  the  mortality  in- 
creases in  direct  proportion  to  the  extent 
to  which  the  peri-appendicular  structures 
have  become  involved.  When  an  abscess  de- 
velops, the  search  for  the  diseased  appendix 
is  (hfncult  and  often  dangerous,  and  many 
surgeons  simply  evacuate  the  pus  cavity  and 
establish  drainage.  But  the  presence  of  a 
necrotic  appendix  is  a  constant  menace,  fre- 
quently causing  secondary  pus  collections  which 
may  lead  to  a  fatal  termination.  In  all  cases 
where  pus  is  found  the  employment  of  drain- 
age is  imperative.  This  means  that  sterile 
gauze  must  be  so  disposed  that  the  purulent 
material  is  caught  up  and  carried  off  by  capil- 
lary drainage,  thus  forcing  the  abscess  cavity 
to  heal  from  the  bottom  upward,  and  avoiding 
^pocketing.®  The  course  of  tiiese  cases  is 
tedious  and  the  convalescence  prolonged.  The 
complications  incident  to  acute  appendicitis  with 
abscess  are  attended  with  great  risk  to  life. 
The  most  dreaded  is  peritonitis  with  invasion 
of  the  entire  peritoneal  cavity  by  the  purulent 
and  infectious  products  due  to  inward  rupture 
of  the  abscess.  Nearly  every  patient  develop- 
ing general  peritonitis  from  an  appendiceal 
abscess  will  die  in  spite  of  the  most  careful 
treatment  and  skillful  operation.  In  advanced 
stages  of  the  disease,  when  the  appradix 
becomes  necrotic  and  gangrenous,  the  cecum 
will  frequently  be  implicated  and  be  so  diseased 
that  the  removal  of  the  appendix  cannot  be  fol- 
lowed by  closure  of  the  wound  in  the  cecum. 
In  cases  of  this  character  gauze  must  be  so 
placed  as  to  isolate  the  fistulous  opening  from 
the  general  peritoneal  cavity,  with  the  hope  that 
granulation  will  lead  to  spontaneous  healing  of 
the  bowel  opening;  but  this  does  not  al- 
ways follow,  and  in  such  instances  the  hole^  in 
the  cecum  becomes  a  fecal  fistula,  discharging 
the  contents  of  the  bowel  through  the  wound 
in  the  side.  Fistulas  require  very  frequent 
dressing,  heal  slowly  and  are  extremely  annoy- 
inp^  and  disgusting  to  the  patient.  A  tmrd  com- 
plication which  may  result  in  abscess^  cases  is 
intestinal  obstruction.  The  manner  in  which 
adhesions  form  has  already  been  described. 
They  are  nature's  barriers  against  infection,  but 
sometimes  they  prove  a  veritable  boomerang. 
The  author  has  more  regard  for  the  results  of 
the  aseptic  scalpel  of  the  surgeon  administered 
at  the  opportune  time  than  he  has  for  nature's 
attempts  at  cure.  It  is  well  known  that- 
after  bums  of  the  hands  the  resulting  scar 
tissue  will  cause  contraction  and  deformity  of 
the  fingers.  In  the  same  way  the  adhesions  by 
uniting  the  coils  of  intestines  together  to  pre- 
vent me  spread  of  infection  may  encircle  the 
bowel,  and  by  contraction  occlude  its  lumen, 
obstruct  the  flow  of  bowel  contents  and  thus 
necessitate  a  second  operation  the  -mortality  of 
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which  is  quite  high.  Finally,  if  convalescence 
is  uninterrupted  and  the  wound  heals  slowly  bv 
granulation,  the  resulting  scar  is  quite  weak 
and  nearly  always  produces  a  hernia  (rupture). 

In  consideration  of  the  facts  that  the  course 
of  appendicitis  can  never  be  accurately  foretold, 
and  that  the  dangers  resulting  from  delay  in 
operation  are  many  and  severe,  the  following 
outUne  of  treatment  is  justified  from  our  present 
knowledge  of  this  disease:  Upon  the  appear- 
ance of  severe  pain  in  the  abdomen,  with  the 
maximum  intensity  over  the  region  of  the  ap- 
pendix, nausea,  or  vomiting,  and  a  point  of 
tenderness  in  the  right  iliac  fossa,  the  patient 
should  be  placed  at  rest,  all  food  withheld  and 
the  family  phjrsician  sent  for.  When  the  at- 
tending physician  has  made  the  diagnosis  of 
appendiatis  there  is  no  treatment  to  be  dis- 
cussed save  operative  interference.  Whether 
the  operation  should  be  performed  immediately 
will  depend  upon  the  extent  of  peritoneal  in- 
volvement, but  this  question  should  be  decided 
by  the  surgeon  called  into  consultation  and  in 
whose  hands  the  management  of  the  case 
belongs.  In  fatal  cases  which  have  been  fol- 
lowed by  a  reopening  of  the  wound,  a  study 
of  the  conditions  is  of  great  interest 
When  death  has  taken  place  from  a  rapid 
septic  poisoning  or  toxenua  the  abdomen  may 
show  nothing  except  some  thin  cloudy  fluid  in 
the  i>elvis  and  congestion  of  the  peritoneum 
covering  the  intestines,  giving  them  a  ^scalded^ 
appearance.  In  the  abscess  cases  the  right  iliac 
fossa  is  found  filled  with  a  green  purulent  ex- 
udate adhering  closely  to  the  groin  and  the  in- 
testines. There  may  be  small  quantities  of  pus 
which  have  formed  since  the  operation*  If 
death  does  not  occur  for  several  days  after 
operation,  and  nature  fails  to  check  the  spread 
of  the  disease,  this  purulent  exudate  may  reach 
from  the  liver  to  die  pelvis  with  infection  of 
the  portal  vein,  the  liver  and  the  l3rmphatics 
behind  the  peritoneum.  With  extensive  leak- 
a^&  the  entire  peritoneal  cavity  may  be  filled 
with  greenish  pus. 

There  are  many  more  cases  of  minor  mani- 
festations of  appendiceal  inflammation  than 
of  the  acute  disease.  Both  clinical  and  mi- 
croscopical evidence  proves  that  it  is  a  great 
exception  for  an  adult  to  have  escaped  some 
slight  disease  of  the  appendix.  That  it  is 
possible  to  have  a  chronically  diseased  ^ 
pendix,  or  occasionally  even  a  high  grade 
of  acute  inflammation  of  that  organ,  without 
symptoms  is  now  definitely  known;  on  the 
other  hand,  such  conditions  .often  produce 
symptoms  which  are  so  slight  or  non-character- 
istic that  their  origin  or  si^^nificance  is  entirely 
overlooked  The  more  typical  cases  of  chronic 
appendicitis  give  rise  to  sjrmptoms  referable  to 
the  location  of  the  appendix  itself,  that  is,  dis- 
comfort, distress  of  some  sort  or  actual  pain  in 
the  right  lower  quadrant  of  the  abdomen. 
Occasionally,  b^  reason  of  an  abnormal  situation 
of  the  appendix,  the  symptoms  and  signs  may 
be  either  higher  or  lower  than  usual,  ^  or 
even,  as  occasionally  happens,  on  the  left  side. 
Most  curious  and  diflicult  of  interm-etation  are 
the  so-called  referred  symptoms.  Through  the 
medium  of  the  nervous  system  and  the  inter- 
dependence of  different  portions  of  the  gastro- 
intestinal tract,  chronic  irritation  of  the  ap- 
pendix may  manifest  itself  by  symptoms  point- 
ing to  disease  of  an  entirely  different  portion 
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of  the  tract,  most  often  the  stomach  and  the 
duodenum.  The  ftmction  of  the  large  intestine 
also  may  be  disturbed,  suggesting  disease  of 
that  organ,  whereas  the  primary  source  is- to 
be  found  in  the  api)endix.  This  so-called  ap- 
pendiceal dyspepsia  is  by  no  means  uncommon 
and  usually  goes  unrecognized  until  an  attack 
definitely  incriminating  the  appendix  occurs. 
It  is  not  far  from  the  truth  to  say  that  appen- 
dicitis is  the  most  common  cause  of  dyspepsia. 
The  only  treatment  of  avail  in  such  cases  is 
removal  of  the  offending  organ,  a  procedure 
which  often  remedies  diverse  dyspeptic  con- 
ditions in  a  most  remarkable  manner.  Consult 
Brewer,  G.  E.,  ^A  Textbook  of  Surgery^  (New 
York  1915);  Deaver,  J.  B.,  ^Appendicitis:  Its 
Diagnosis  and  Treatment >  (1913)  ;  Kelly,  H.  A, 
^Vermiform  Appendix  and  Its  Diseases  (1910). 
JoHN  B.  Deaver,  M.D., 
Specialist,  Philadelphia,  Fa. 

APPENZBLL,  a'pen-tsSl,  Switzerland,  a 
canton  wholly  enclosed  within  the  territory  of 
the  canton  of  Saint  Gall,  and,  though  covering 
an  area  of  only  162  square  miles,  fivided  into 
two  independent  portions,  Ausser-Rhoden  (101 
square  miles)  or  Outer-Rhodes,  which  is 
Protestant,  and  Inner-Rhoden  (61  square 
miles),  or  Inner-Rhodes, -which  is  Catholic.  It 
is  an  elevated  district,  traversed  by  branches 
of  the  Alps;  has  large  tracts  of  rich  pasture- 
land  and  extensive  forests  of  pine,  and  is 
watered  by  the  Sitter  and  by  several  smaller 
affluents  of  the  Rhine.  Its  climate  is  cold, 
but  healthful.  Glaciers  occupy  higher  val- 
leys. Flax,  hemp,  grain,  fruit,  etc.,  are  pro- 
duced, but  the  wealth  of  Inner-Rhodes,  the 
more  elevated  division  of  the  canton,  lies  in  its 
numerous  herds  and  flocks;  that  of  Outer- 
Rhodes  in  its  manufactures  of  silk,  muslins, 
gauzes,  cambrics  and  other  cotton  stuffs.  The 
construction  of  railways  has  now  made  the 
canton  more  accessible,  and  great  numbers  of 
strangers  flock  hither  annually  to  take  advan- 
tage of  the  whey-cure  establishments  of  Gais, 
Weissbad,  (Jonten,  Heiden  and  Heinrichsbad, 
The  inhabitants  speak  a  peculiar  dialect,  which 
even  those  who  are  well  acquainted  with 
Swiss-German  have  great  difficulty  in  under- 
standing. The  town  of  Appenzell  (German, 
Abtenselle,  abbot's  cell),  is  the  capitial  of  Outer- 
Rhodes,  beautifully  situated  on  the  Sitter,  with 
5,126  inhabitants.  Trogen,  with  2,347  mhab- 
itants,  is  the  capital  of  Inner-Rhodes.  Schools 
are  numerous  and  education  widely  diffused. 
The  division  between  the  Protestant  and  Cath-  ' 
olic  portions  of  the  canton  has  existed  since 
1597.  They  have  each  an  independent  local 
government  with  representation  in  the  Federal 
Assembly.  Pop.  Outer-Rhodes  (1910)  58.670; 
Inner-Rhodes  (1910)  14,860.  The  former  is 
one  of  the  most  densely-peopled  parts  of 
Europe,  its  population  being  equal  to  more 
than  500  per  square  mile.  Consult  Richman, 
<Appenzell>  (1895). 

APPENZELLER,  a'-pcn-tscl'-er  Henry 
Gerhart,  American  missionary  to  Korea:  b. 
6  Feb.  1858;  was  drowned  11  June  1902  while 
on  his  way  to  attend  a  meeting  of  the  Bible 
Translation  Committee.  He  was  a  graduate 
of  Franklin  and  Marshall  College  and  Drew 
Theological  Seminary.  Soon  after  graduating 
from  the  latter  he  went  to  Korea  as  one  of  the 
first  missionaries  of  the  Methodist  Episcopal 
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Church.  He  served  the  mission  efficktitf^  id 
many  positions.  He  was  '  superintendent, 
treasurer,  manager  of  the  book  concern,  editor 
of  the  official  organ  of  the  mission  and  one  of 
the  editors  of  the  Korean  Repository,  His 
life  has  been  written  by  William  Eliot  Griffis. 

APPBRCBPTION»  a  psycholo^cal  term 
referring  to  higher  consciousness.  Until  re- 
cently there  has  been  considerable  confusion 
among  English  and  American  writers  on  psy- 
chology as  to  the  meaning  of  the  terms  percep- 
tion and  apperception.  To  point  out  the  source 
of  this  contusion  reouires  a  brief  history  of  the 
term  apperception.  The  word  was  first  used  l^ 
Leibnitz  in  connection  with  his  philosophy  of 
•windowless®  monads.  With  him  every  human 
soul  is  a  monad  which  develops  by  an  innner 
unfolding.  When  this  development  reaches 
the  point  of  clear  self-conscious  being  it  attains 
what  he  calls  apperceptive  consciousness.  If, 
on  the  other  hand,  the  development  is  only  par- 
tial, if  its  states  are  vague  and  only  partially 
selt-conscipus,  the  monad  has  attained  the  level 
of  perceptive  consciousness.  Thus  for  Leibnitz 
the  terms  perception  and  apperception  designated 
simply  different  degrees  of  clearness  and  dis- 
tinctness of  consciousness,  with  no  reference 
whatever  to  the  apprehension  of  external  things. 
In  fact  the  theory  of  Leibnitz  rendered  any 
such  use  of  the  terms  impossible.  In  more 
recent  German  psychology  the  term  perception 
has  been  dropped  and  that  of  apperception  re- 
tained as  an  expression  of  all  the  higher  forms 
of  clear  consciousness.  There  is,  however,  one 
important  exception  to  this.  Wuhdt  has  rcT 
tained  both  terms  and  attempted  to  restore  to 
them  their  Leibnitzian  meaning  •without,  of 
cours^  committing  himself  to  Leibnitzian 
monadology.  Mental  processes  which  are  clear 
and  distinct  and  are  also  under  the  control  of 
volition  are  called  by  Wimdt  processes  of  ap- 
perception. But  when  the  mental  act  is  merely 
association  in  character  and  not  directly  con- 
trolled by  volition,  or  when  it  is  obscure,  Wundt 
calls  it  an  act  of  perception. 

The  philosophy  of  Herbart  doubtless,  more 
than  that  of  any  other  German  writer,  has 
brought  the  term  apperception  into  prominence 
in  American  psychology.  If  we  consider  his 
system  we  shall  find  that  here  again  the  terms 
perception  and  apperception  mark  different  de- 
grees of  clearness  and  completeness  of  the 
forms  of  mental  activity.  With  Herbart  all 
mental  processes  are  but  the  interactions  of 
ideas.  When  a  new  idea  enters  the  mind  it 
causes  a  connection  among  the  ideas  already 
present  It  disturbs  the  equilibrium.  It  is 
welcomed  by  the  ideas  akin  to  it,  and  Opposed 
by  those  which  are  not.  When  it  finally  be- 
comes adjusted  and  settled  into  its  proper  posi- 
tion among  pre-existing  ideas  the  new  relation 
thus  brought  about  is  the  result  of  apperception. 
Coming  over  to  English  and  American  psychol-^ 
ogr  we  meet  with  that  difficulty  and  confusion 
referred  to  above.  This  confusion  had  its 
origin  in  the  fact  that  in  translating  the  Leib- 
nitzian terms  perception  and  apperception  into 
English  these  same  identical  terms  were  used, 
regardless  of  the  fact  that  in  our  ps>rchology  we 
had  already  a  term,  perception,  which  had  ac- 
quired a  fixed  and  definite  meaning.  The  Eng- 
lish word  already  in  use  stood  for  the  recogni- 
tion of  objects  through  the  senses,  and  this  is 


still  its  meaning.  ..  Hence  it  stands  for  the  clear 
and  self-conscious  recognition  of  things  as  well 
as  the  vague  and  imperfect  apprehension  of 
them.  The  term  perception  brought  over  from 
German  psychology,  and  the  same  word  already 
in  use,  thus  stood  for  widely  different  mean- 
ings, and  hence  the  confusion.  The  Germans 
have  a  wholly  different  word  (IVahmehmung) 
for  what  we  mean  by  perception*  and  conse- 
quently they  cannot  understand  our  difficulty. 
The  result  is  that  we  have  all  along  used  the 
terms  perception  and  apperception  as  though 
the^  distinguished  wholly  different  mental  ac- 
tivities instead  of  marking  only  different  de- 
grees of  the  same  processes,  as  they  actually 
do.  Apperception  is  only  clear  and  self-con- 
scious perception.  It  involves  in  a  highly 
complex  way  the  various  mental  processes  of 
memory,  imagination,  judging,  inferring,  etc, 
when  these  processes  are  clear  and  self-con- 
scious. A  full  treatment  of  apperception  there- 
fore requires  that  these  processes  be '  taken 
into  account  It  is  only  necessanr  here  to  indi- 
cate briefly  sometliing  of  the  pedagogical  bear- 
ing and  value  of  the  term.  Mami^^  through 
the  influence  of  the  so-called  Herbartian  move- 
ment in  America,  this  term  apperception  has 
centred  attention  upon,  and  emphasized  the 
importance  of,  the  processes  involved  and.  the 
conditions  requisite  for  the  successful  acquisi- 
tion and  assimilation  of  new  loiowledge  with 
that  which  has  already  been  learned.  As  the 
bodily  organism  separates  and  assimilates  only 
such  elements  of  the  food  taken  into  it  as  are 
needed  for  its  growth  and  repair,  so  in  a  some- 
what similar  manner  does  the  mind  select  and 
appropriate  only  such  of  its  presentations  as 
manifest  a  certain  kinship  to  what  is  already 
consciously  and  vitally  present,  and  rejects  the 
rest  Elements  wholly  foreign  to  the  mind's 
present  stock  of  ideas  escape  it  altogetlier.  We 
must  therefore  learn  the  new  by  means  of  the 
old.  Hence  before  presenting  the  new  it  is 
necessary  to  call  up  and  make  alive,  by  arous- 
ing interest  ^d  curiosity,  those  ideas  and  ma- 
terials of  knoi^edge  that  by  similarity  or  other 
bond  or  relation  will  best  serve  for  the  ready 
reception  and  complete  assimilation  of  the  truth 
or  tkct  to  be  taught  The  goal  of.  intellectual 
development  is  mainly  the  acquisition  of  clear, 
distinct  and  adequate  general  conceptions,  and 
the  ability  to  make  correct  application  of  these 
to  new  particulars  as  they  arise,  or  to  see  in 
each  new  fact  the  old  in  disguise. 

In  the  development  of  such  general  concep- 
tions, two  stages  are  recognized  which  may  be 
appropriately  designated  by  the  terms  perception 
and  apperception  of  German  psychology,  if 
these  terms  be  employed  without  reference  to 
whether  the  mental  facts  considered  are  ex- 
ternally or  internally  derived.  The  process  in 
the  first  stage  is  for  the  most  part  involun- 
tarily and  unconsciously  directed,  in  the  second 
it  is  voluntary  and  self-conscious.  The  process 
is  notj  however,  first,  sense  impression,  then 
percept,  concept^  judgment  and  reasoning  in 
turn,  each  leaving  off  whjere  the  next  higher 
begins.  It  dates  its  origin  far  back  in  the 
mental  history  of  each  individual,  and  all  along 
in  actual  experience,  sensing,  perceiving,  con- 
ceiving, judging,  etc.,  are  inextricably  joined 
in  one  indivisible  movement  of  thought-de- 
velopment. To  use  James'  expressive  phrase, 
the  infant's  consciousness  is  a  ^tng,  blooming, 
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buzzing  confusion.*  This  is  the  child's  world. 
It  is  not,  however,  a  world  with  which  he  can 
be  satisfied.  It  must  be  broken  in  pieces  and 
continually  made  over  again.  Chaos  must  be 
made  cosmos,  the  irrational  must  become  pro- 
gressively rational.  In  fact,  to  rationalize  the 
•big  confusion*  becomes  the  great  and  never- 
to-be-finished  work  of  education  and  of  life. 
Therefore  the  manner  of  this  rationalization  is 
of  especial  interest  to  the  teacher.  The  "con- 
fusion* is  not  monotonous.  It  is  not  always 
the  same.  There  is  change.  Certain  elements 
come  and  go  and  some  of  them  return  again. 
By  repeated  recurrence  these  elements  come  to 
stand  out  in  the  foreground  of  the  dark  *con- 
fusion.*  Some  of  them  are  uniformly  repeated 
together  simultaneously  or  in  close  succession. 
These  consequently  become  associated  and 
form  the  basis  of  perception.  Perception  oc« 
curs  when  the  presentation  of  one  element  im- 
mediately calls  up  the  others  belonging  with 
it  in  the  unity  of  consciousness  which  these 
elements  represent.  The  presented  element  or 
sensation  becomes  the  sign  to  which  the  mind 
at  once  adds  the  proper,  interpretation  and  ac- 
companiment The  richness  of  the  interpreta- 
tion depends  upon  the  mind's  present  attitude 
and  CGOidition,  and  its  past  experiences  with 
the  object  presented    In  other  words,  in  all 

gerception  there  is  more  or  less  of  apperception, 
ee  Psycikhjogy  ;  Association  of  Ideas. 
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APPBRT^  9'par,  Benjamin  Nicolas  Marie, 

French  philanthropist  prominent  in  educa- 
tional matters:  b.  in  Paris  1797;  d.  1847.  He 
made  a  careful  study  of  prison  conditions, 
spending  much  time  in  this  pursuit,  his  re- 
searches being  published  in  his  ^Journal  des 
Prisons^  (1825-O0).  He  was  much  opposed  to 
solitary  confinement  and  is-  said  to  have  taught 
100,000  soldiers  to  read  and  write.  Besides 
the  <JoumaP  he  published  <Dix  Ans  k  la  0)ur 
du  Roi  Louis  Philippe>  (1846),  and  < Confer- 
«nces  contre  le  Systeme  Cellulaire.* 

APPERT,  a'par,  Franfiois  French  scien- 
tist^ brother  of  Benjamin  Appert  (q.v.) :  d. 
1840.  His  method  of  preserving  food  with- 
out chemicals  is  given  in  his  ^Art  of  Pre- 
serving Animal  and  Vegetable.  Substances^ 
(1811).  It  is  the  familiar  i^ethod  of  placing 
the  article  to  be  preserved  in  a  c^n  after  heat- 
ing, and  then  hermetically  sealing  it,  and  for 
his  invention  he  was  awarded  a  prize  of  12,000 
francs  from  the  French  government. 

APPB'tlTE,  a  term  in  its 'widest  sense 
denoting  the  natiiral  desire  for.'  gratification, 
cither  of  the  body  or  the  mind ;  but  generally 


applied  to  the  recurrent  and  iiitermittent  desire 
for  food.  A  healthy  a(>petite  is  favored  by 
work,  exercise,  plain  living  and  cheerfulness; 
absence  of  this  feeling,  or  defective  appetite 
(anorexia),  indicates  diseased  action  of  the 
stomach,  or  of  the  nervous  system  or  drcula* 
tion,  or  it  may  result  from  vicious  habits.  De* 
pravcd  appetite  (pica),  or  a  desire  for  un* 
natural  food,  as  chalk,  ashes,  dirt,  soap,  etc., 
depends  often  in  the  case  of  children  on  vicious 
tastes  or  habits;  in  grown-up  persons  it  may  be 
svmptomatic  of  dyspepsia,  pregnancy  or 
chlorosis.  Insatiable  or  canine  appetite  or 
voracity  (bulimia),  when  it  occurs  iq  diildhood, 
is  generally  symptomatic  of  worms;  in  adults 
common  causes  are  pregnancy,  vicious  habits 
and  indigestion  caused  by  stomach  complaints 
or  gluttony,  when  the  gnawing  pains  of  disease 
are  mistaken  for  hunger.  See  Dietetics; 
Dyspepsia. 

APPIAN  OP  ALEXANDRIA,  die  gov- 
ernor and  manager  of  the  imperial  revenues 
under  Hadrian,  Trajan,  and  Antoninus  Pius,  in 
Rome.  He  wrote  a  Roman  history,  from  the 
earliest  times  to  those  of  Augustus,  in  24  books, 
of  which  only  11  have  come  down  to  us.  It  is 
written  in  Greek,  in  clear  and  simple  style;  but 
it  is  little  else  than  a  compilation,  characterized 
bjr  many  inaccuracies  and  absurd  blunders. 
The  best  modem  edition  is  that  of  Schweig- 
faauser. 

APPIAN  WAY,  a  famous  Roman  highway 
leading  from  Rome  to  (3apua  by  way  of  Bo- 
villae,  Aricia,  Terracina^  Formiae,  Minturnae, 
Sinuessa,  etc. ;  called  by  Statius  Regina  Viarum, 
the  Queen  of  Roads.  It  was  made  by  Appius 
Claudius  Oassus  Caecus  when  he  was  censor, 
313  B.C.,  and  afterward  extended  to  Brundu- 
sium  by  way  of  Beneventum.  It  was  paved 
with  hexagonal  blocks  of  lava,  exactly  fitted  to 
one  another,  resting  on  an  admirable  substruc- 
ture of  considerable  depth,  and  there  may  still 
he  seen,  particularly  at  Terracina,  important  re- 
mains which  prove  its  excellent  workmanship. 

APPIANIf  a'p^-a'ne,  Andrea,  an  Italian 
painter  :'b.  Milan,  23  May  1754,  of  noble  but 
poor  faniiily;  d.  in  1817.  He  visited  Rome 
three  times  in.  order  to  penetrate  the  secret  of 
Raphael's  style  of  fresco-painting,,  and  soon  ex- 
celled in  this  art  every  hving  painter  in  Italy. 
He  displayed  his  skill  oarticularly  in  the  cupola 
of  Santa  Maria  di  S.  Celso  at  Milan,  and  in  the 
|iaintings  re|>resenting  the  legend  of  Cupid  and 
Psyche,  which  he  prepared  for  the  walls  and 
ceiling  of  the  villa  of  the  Archduke  Ferdinand 
at  Monza.  (1795).  Napoleon  appointed  him 
royal  court-painter,  gave  him  the  order  of  the 
Lesion  of  Honor  and  that  of.  the  Iron  Crown, 
and  made  him  member  of  the  Italian  Institute 
of  Sciences  and  Arts.  Appiani  painted  after- 
ward almost  the  whole  of  the  imperial,  family. 
His  best  works  are  the  fresco-paintings  on  the 
ceiling  of  the  royal  palace  at  Milan,  allegories 
relating  to  Napoleon's  life,  and  ms  ^Apollo 
with  the  Muses,  >  in  the  Villa  Bonaparte,  Al- 
most all  the  palaces  of  Milan  have  fresco- 
paintings  by  him.  * 

APPIUS  CLAUDIUS  CRASSUS,  a 
Roman  patrician,  of  the  family  of  the  Gaudxi. 
In  451  B.C,  when  the  decemvirs. were  appointed 
to  compose  a  complete  legal  code  for  Rome 
(afterward  known  as  the  Laws  of  the  Twelve 
•Tables),  and  to  wield  the  supreme .i>ower  in  the 
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state  for  a  year  Appius  Claudius  was  chosen 
one  of  the  10,  and  when  the  office  was  con- 
tinued for  another  year  he  was  re-elected  As 
he  and  some  of  his  colleagues  had  ruled  in  a 
very  tyrannical  manner,  the  people  had  become 
incensed  against  them,  and  the  following  cir- 
cumstances led  to  their  overthrow.  Appius 
Claudius  had  conceived  an  evil  passion  for  a 
damsel  named  Virginia,  the  daughter  of  Lucius 
Virginius,  a  respected  plebeian,  and  at  his  in- 
sti^tion  Marcus  Claudius,  one  of  his  clients, 
claimed  Virginia  as  the  daughter  of  one  of  his 
own  female  slaves  and  offered  to  prove  this 
even  to  th^  satisfaction  of  her  reputed  father, 
while  Appius  Claudius  decided  that  in  the 
meantime  she  should  remain  in  the  custody  of 
the  claimant.  This  decision  being  directly  con- 
trary to  law,  and  Icilius  and  her  uncle  Numi- 
torius  having  exposed  the  decemvir's  criminal 
designs,  the  aspect  of  the  people  became  so 
threatening  that  he  was  forced  to  leave  the 
maiden  in  the  hands  of  her  family,  declaring, 
however,  that  he  would  finally  settle  the  case 
next  day.  Virginius,  hastily  summoned  from 
the  army,  appeared  with  his  daughter  next  day 
in  the  forum  in  mourning  robes  and  appealed 
to  the  people ;  but  Api>ius  Qaudius,  attended  bv 
a  strong  guard,  again  adjudged  her  to  M. 
Claudius.  Unable  to  rescue  his  daughter,  the 
unhappy  father  snatched  a  knife  from  a 
butchers  stall  and  plunged  it  into  her  bosom, 
saying,  ^There  is  no  way  but  this  to  keep  thee 
free.*  Virginius  escaped  to  the  camp  and  with 
the  army  returned  to  Rome,  demanding  re- 
venge. The  decemvirs  were  deposed  by  the 
indignant  people,  and  the  government  by 
tribunes  and  consuls  restored  448  B.c.  Appius 
Claudius  died  in  prison  or  was  strangled,  while 
Marcus  Claudius  was  banished. 

APPLB.  Horticulturists  regard  this  tree 
and  its  fruit  as  the  progeny  of  two  original 
stems,  the  Pyrus  tnalus  and  Pyrus  baccata,  all 
the  common  species  of  apples  being  modifica- 
tions of  the  P.  ntalus  of  Linnaeus. 

Origin  and  Antiauity. —  The  common  apple 
appears  in  the  mythology,  traditions,  history 
and  archaeology  of  the  most  ancient  nations, 
the  Bible,  Code  of  Menu,  Book  of  the  Dea<L 
Hesiod's  ^Theogony^  (v.  215).  Its  charred 
remains  have  been  found  in  mud  of  the  pre- 
historic Lake  Dwellings  of  Europe,^  while  it  is 
represented  with  sufficient  fidelity  in  some  of 
the  most  ancient  stone  carvings.  It  is  men- 
tioned in  the  earliest  annals  of  China,  BabylojL 
Phrygia  and  Egypt  Rel3ring  upon  its  hjrbrid 
origin,  it  has  been  assigned  hy  some  horticul- 
turists to  Higher  Asia,  where  the  P.  mains  and 
P.  baccata  are  most  likely  to  have  become  asso- 
ciated; a  theory,  however,  which  is  contested 
by  others,  who^  advance  many  reasons  for  its 
conventional  origin  in  Asia  Minor.  No  contest 
appears  to  have  arisen  with  regard  to  the 
habitat  of  P.  baccata,  in  Higher  Asia.  There 
were  and  are  still  baccata  which,  unless  they 
came  from  Higher  Asia,  are  indigenous  to 
America.  Such  are  the  P.  ioettsis,  or  Prairie 
States*  crab,  and  P.  coronaria,  or  Eastern 
States*  crab.  The  latter  is  a  sweet  •  scented 
fruit  about  three- fourths  of  an  inch  in  diam- 
eter, which  grew  wild  in  all  the  Northern 
and  Middle  States.  The  tree  was  about 
15  to  20  feet  high,  with  light-green  leaves 
and  rose-colored  blossoms,  which  appeared 
in    May.     This    fdant   is    now    cultivated    in 


all  the  States  mentioned  There  is. also  the  P. 
rivularis,  with  yellow-red  fruit,  about  the  size 
of  a  cherry,  native  to  the  north  Pacific,  and 
eaten  by  the  Chinooks;  also  the  P.  angustifolia 
of  the  Allep:heny  range;  both  of  them  native 
to  this  continent 

Appearance.— The  apple  tree  (P.  malus, 
order,  Rosacea),  as  a  rule,  is  not  over  30  feet 
high,  the  trunk  and  branches  crooked  and 
gnarled,  leaves  short-stemmed,  blossoms  having 
permanent  calyces  and  emerging  in  clusters. 
When  in  leaf,  the  tree  presents  that  symmetri-* 
cal  outline  which  suggests  long  domestication. 
The  fruit  usually  round,  sometimes  oblate  or 
ovoid,  depressed  at  both  ends,  varies  in  size 
from  two  to  six  inches  diameter,  with  a  white, 
crisp,  watery,  sweet  (or  acidulous)  pulp, 
centred  by  a  core  containing  several  small 
brown  seeds  and  covered  bv  a  thin  glossy 
(sometimes  russet)  skin,  which,  when  cat  open, 
yields  an  agreeable  odor.  In  some  varieties 
this  becomes  quite  pungent 

Uses. —  When  eaten  raw  the  apple  is  used 
as  common  food  or  as  dessert  to  meals.  It  can 
be  baked,  roasted,  stewed  or  boiled  made  into 
marmalades,  jellies,  tarts,  pies,  puddings,  cakes, 
preserves,  sauces,  apple-butter,  Chinese  chop 
sue^  or  French  raising;  in  short,  into  very 
varied  dishes.  The  expressed  juice  of  selected 
apples  forms  a  sparkling  sweet  dder,  much 
esteemed  and  commonly  drunk  wherever  the 
apple  ^rows.  Very  strong  cider  is  made  by 
separatmg  the  water  from  the  fermented  juice. 
This  is  sometimes  done  by  freezing^  and  skim- 
ming off  the  ice.  Pomona  wine  is  made  by 
adding  a  gallon  of  brandy  to  six  gallons  of  new 
cider,  allowing  the  mixture  to  stand  still 
several  months,  racking  of!  and  bottling  for 
future  use.  Verjuice  is  a  product  of  the  crab 
apple,  P.  baccata.  Apples,  when  pared,  cut 
and  dried  in  the  sun,  afford  an  excellent  sub- 
stance for  pies  and  sauces.  Pomatum,  as  the 
name  indicates,  used  to  be  made  by  mixing 
apple  pulp  with  lard.  Apple-wood  is  of  fine 
grain  and  hard  enough,  when  stained  black,  to 
pass  for  ebony.  It  is  also  employed  in  the 
manufacture  of  furniture,  shoe-lasts,  small 
cog-wheels,  buttons,  oriental  imitations  of 
olive  wood  and  other  objects.  Dwarf  apple 
trees  are  sometimes  cultivated  simply  lor 
ornament,  as  when  planted  for  hedges,  form- 
ing very  beautiful  ones,  when  judiciously 
selected  with  regard  to  color  of  blossoms  and 
fruit  They  are  also  planted  in  limited 
grrounds,  when  a  variety  of  fruit  is  required 
to  be  produced  in  a  narrow  space.  Many 
varieties  grafted  on  the  wild  crab  seedling 
grow  successfully  and  become  dwarfed.  The 
French  paradise  apple,  a  small  variety,  dwarfs 
other  varieties  grafted  upon  it.  ft  is  less 
dwarf  than  the  cralx  and  more  dwarf  than  the 
Daucain  or  Englisn  paradise  stock,  another 
stock  in  common  use  for  this  purpose.  The 
dwarfing  of  trees  is  carried  to  an  astonishing 
degree  in  China  arid  Japan,  where  trees  not 
more  than  a  single  foot  high  are  produced  and 
kept  in  flower-pots  holding  scarcely  more  than 
a  quart.  In  England,  France  and  the  Low 
Countries  apples  arc  trained  not  only  as  dwarfs, 
but  more  commonly  as  espaliers  and  balloon- 
shaped. 

Apple  crops  exhibit  great  variance  from 
3rear  to  year,  sometimes  halving  and  at  other 
times  doubling  normal  produce.    The  following 
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table  shows  a  normal  crop  at  the  present  time 
of  about  240^000,000  bushels.  Upon  a  rough 
computation,  for  which  no  accuracy  is  claimed, 
if  10,000^000  additional  bushels  of  apples  are 
annually  reduced  to  cider  and  vinegar,  the 
world's  product  of  apples  would  amoimt  to 
250,000,000  bushels.  Counting  200  apples  to  a 
bushel,  the  product  would  be  50,000,000,000 
apples.  As  the  Chinese,  Japanese  and  other 
far  eastern  people  exijort  no  apples  and  import 
but  few,  the  product  is  substantially  consumed 
in  Europe,  America  and  the  colonies,  which  to- 
gether contained,  at  the  average  date  embraced 
by  the  table,  about  625,000.(X50  people.  This 
would  make  an  average  of  80  apples  a  year  to 
each  person,  or  400  to  the  average  family  of 
five  persons. 

Applb  Crops  of  the  World. 
(Latest  official  retunu  and  ettixnates). 
Equivalents  employed:  1  bbl.  ss  2  1-2  bnshelfl,  each  of  50 
Iba.;  18  bbto.  s  i  long  ton;  16  bbls.  a  1  diort  ton. 

Country.  Bosheb. 

United  Sutes  of  America,  censua.  1909 *146, 122.318 

Canada.  1900 18.626,186 

1911 10.618.666 

1915.  aiwrage  of  three  years tl4,622.426 

Australia,  indtiding  Tasmania  and  New  Zea- 
land, combined  crop,  average  of  three  yean.        5 .000 ,000 

United  Kingdom,  est 1,000,000 

France,  1915,  206,361  met.  tons,  exclusive  of 
cider  and  vinegar  apples,  and  exduding. 

cokmiea 3,714,498 

Germany  and  Austro-Hungary.  est 4,000,000 

Luxemburg 40.000 

Holland  and  Belgium,  est 8.352,650 

Italy,  average  crop 7 ,000,000 

Spam  and  colonies,  1910 6,650.000 

Russia,  including  Poland,  Siberia.  Caucasus, 

Crimea,  etc 8.000,000 

Turkish  Empire  in  Europe  and  Aaia 7.000,000 

China    (including    Chinese    Turkestan    and 

Thibet)  and  Ladakh 9,000,000 

Japan,  1912.  52,044.968  pounds 1 .000,000 

Alt  other  countries,  say 18,498,108 

Grand  total 240.000.000 

Value.— The  average  value  of  the  apple 
crop  of  the  United  States  of  America,  as  shown 
in  the  last  census,  was  about  66)^  cents  per 
bushel. 

Packing.—  Experience  has  demonstrated 
the  necessity  of  extreme  care  and  method  in 
packing  of  apples  for  shipment  especially  when 
intended  for  exportation;  the  California 
packers  having  exhibited  such  superior  devices 
that  they  have  been  invited  to  instal  them  in 
Australia  and  other  apple-growing  countries. 
As  yet  however,  no  umform  system  prevails 
througnout  the  United  States.  Apples  for 
shipment  are  packed  in  baskets,  crates,  boxes 
and  barrels;  the  last  two  containers  for  ex^ 
port  The  Northwestern  standard  box  is 
10j4xllj4xl8  inches,  equal  to  2,173«/4  cubic 
inches;  each  apple  being  wrapped  in  imprinted 
paper  and  thtf  box  stuffed  witn  paper,  or  fine 
shaving,  to  allow  for  shrinkage  and  the  effects 
of  jolting  in  transit.  The  barrel  is  I7yi  inches 
in  diameter  at  the  head,  26  inches  between 
heads,  64  inches  in  circumference  at  the  bulge, 
with  staves  28^  inches  long,  being  somewhat 
smaller  than  its  Canadian  compeer.  The  latter, 
the  legal  apple  barrel  of  Canada,  is  of  a  size  to 
contain  96  imperial  quarts ;  the  Canadian  apple- 
box  measuring  10x11x20  inches  of  space,  in- 
side, equal  to  2,200  cubic  inches. 

,  •Trees,  U.  S.  A..  1910  of  bearing  age.  151.523X)00;  non- 
bearing  age.  67,792.000;  total  trees.  219.115.000. 

t  Trees.  Canada.  1911.  of  bearing  age.  10.617.372;  non- 
bearing.  5.599,894:  total  trees,  16,217,166. 


Bacportation.— During  the  calendar  year 
ended  31  Dec  1915  the  exportation  of  domestic 
apples  from  the  United  States  was  as  follows: 
Apples,  green  or  ripe,  2,176,948  barrels,  valued 
at  ^7,086,094,  such  exports  being  chiefly  to  the 
Umted  Kingdom.  Ot  apples  dned,  the  exports 
were  33,905,608  pounds,  valued  at  $2,671,601. 
The  average  value  of  the  green  apples  was 
about  $3.50  per  barrel,  and  of  the  dned  apples 
about  eight  cents  per  pound.  A  large  propor- 
tion of  the  frmt  exported  to  the  United 
Kingdom  was  probably  re-exported  to  other 
countries. 

Varieties. —  In  addition  to  productiveness, 
an  essential  to  the  value  of  any  food  plant,  the 
12  points  mentioned  and  explained  below  should 
be  looked  for  in  an  ap^le  variety.  Of  course 
all  12  of  these  qualities  cannot  be  found 
greatly  developed  in  a  single  variety  because 
some  are  in  a  measure  antagonistic,  but  by 
keeping  these  points  in  mind  the  prospective 
orcnardist  may  avoid  planting  a  variety  that 
would  not  meet  his  own  expectations  or  the 
market  demands.  (1)  Richness,  dependent 
upon  the  relative  proportion  of  sugar  to  malic 
acid.  When  these  are  deficient  in  amount  the 
fruit  is  insipid,  but  each  may  be  present  in 
large  amount  without  making  the  fruit  pro- 
nouncedly sweet  or  tart  to  the  taste,  lidany 
tart  apples  contain  more  sugar  than  some  of 
the  so-called  sweet  apples.  In  ripe  specimens 
of  improved  varieties  the  range  of  acid  is 
from  0.19  to  1.11  per  cent,  and  of  sugar  from 
10  per  cent  or  even  less  in  poor  sorts  to  14 
per  cent  or  somewhat  more,  the  usual  range 
being  from  11  to  13  per  cent.  (2)  Flavor,  a 
quahty  distinct  from  the  taste  of  acid  and 
sugar,  and,  like  perfume,  dependent  upon 
minute  quantities  (seldom  more  than  0.5  per 
cent)  or  a  volatile  oil.  A  highly  perfumed 
apple  is,  however,  not  necessarily  highly  fla- 
vored. (3)  Firmness  not  sponginess,  crispness 
not  hardness,  tenderness  not  softness,  melting- 
ness  not  juiciness  are  dependent  upon  cell 
structure.  (4)  Color  is  often  of  more  import- 
ance in  the  uneducated  market  than  form,  size, 
richness  and  flavor  combined.  It  is  an  unsafe 
index  of  the  last  two  qualities,  except  that,  as 
a  rule,  well-colored  specimens  are  superior  to 
poorly  colored  ones  of  the  same  variety.  Color 
varies  in  all  varieties  with  season,  soil,  man- 
agement, etc.  The  favorite  color  in  the  general 
market  is  red.  (5)  Form:  a  nearly  globular 
shape  is  most  desirable  because  fruits  of  that 
form  pack  better  without  bruising  than  other 
forms.  (6)  Size  and  uniformity.  In  general, 
a  diameter  of  about  three  inches  and  a  weight 
of  six  or  ei^t  ounces  is  preferred,  and  a  va- 
riety producing  such  as  the  bulk  of  its  crop 
will  usually,  on  account  of.  the  lessened  neces- 
sity for  grading,  be  more  valuable  than  another 
variety  of  equal  productiveness  but  with  widely 
varjring  size  of  fruit.  (7)  Smooth,  tough  but 
thin  sldn  resists  insect  ana  fungous  attacks,  in- 
juries in  handling  and  shipping,  and  is  more 
economical  with  respect  to  waste.  (8)  Small 
core  and  few  seeds  save  waste.  (9)  Maturity: 
The  commercial  variety  should  be  ready  to  har- 
vest all  at  once.  (10)  Firm  adherence  to  the 
tree;  self-evident.  Defectiveness  in  this  re- 
spect may  be  due  to  attacks  of  enemies.  (11) 
(fulinary  qualities :  of  prime  importance  in  com- 
mercial varieties  because  such  are  used  mainly 
for  cooking.    Sweet  varieties  usually  make  in- 
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sipid  ines  bdt  good  baked  apples ;  tart  varieties 
make  best  pies  and  sauce.  (12)  Good-kee^nng 
is  not  dependent  solely  upon  firmness  but  is 
usually  assoiSated  with  locality,  climate,  soil, 
etc.,  as  well  as  with  the  variety  and  the  stock 
upon  which  it  is  grown.  Grafting  and  long  do- 
mestication have  resulted  in  several  hundred 
varieties,  some  say  1,000.  Even  in  Pliny's  time, 
nearly  2,000  years  ago,  there  were  22  varieties 
known  to  the  Romans,  many  of  them  taking  the 
name  of  the  cultivator,  a  custom  which  jjrevails 
to  the  present  day.  Those  varieties  which  are 
held  in.  the  highest  esteem  in  the  United  States 
are  the  Baldwins,  JJewtown  Pippins,  Spitzen- 
burgh  Russets,  Ben  Davis,  Gano,  Black  Gilli- 
flower.  Blue  Permain,  Grimes,  Hubbardston, 
Yellow  Newtown,  Northern  Spy,  Rhode  Island 
Greening,  York  Imperial,  Rome  Beauty, 
Wealthy,  Stayman,  Golden  Russet,  Oldenburg, 
Fameuse,  Ralls,  Gravenstein,  Jonathan,  Tomp- 
kins King,  Missouri  Pippin,  Pennock,  Peck, 
Twenty  Ounce,  Willow,  Wine  Sap,  Wolf  River 
and  Mcintosh  Red. 

A  matter  of  importance  in  the  selection  of 
varieties  of  apples,  and  even  more  markedly 
of  pears,  is  the  determination  of  the  fertility 
of  flie  blossoms.  Sterility,  indicated  by  annual 
dropping  of  the  fruit,  may  result  from  one  or 
a  combination  of  the  following  causes:  Im- 
potence of  the  pollen  or  the  pistil&  or  the  pre- 
mature ripening  of  one  or  the  otner;  injuries 
to  the  blossoms  by  fmigous  attacks,  rain, 
frost,  or  continued  cool  weather  or  other  cause 
more  or  less  bejfond  the  grower's  control.  On 
the  other  hand,  it  often  results  from  impotence 
of  the  pollen  to  fertilize  the  pistil  of  the  same 
variety  and  is  noticed  when  trees  stand  singly 
or  in  blocks  of  one  variety  remote  from  other 
varieties.  This  may  be  obviated  by  the  grower, 
who  should  plant  varieties  that  blossom  at  the 
same  time  in  proximity,  usually  in  alternate 
rows  through  the  orchard,  or  by  grafting  such 
in  orchards  already  set  A  practice  resulting 
from  this  and  the  varying  maturity  of  varieties 
with  respect  to  fruit-bearing  is  the  planting  of 
^filler®  trees  in  permanent  orchards.  The  fiUers 
are  quick-maturing  varieties  of  usually  upright 
growth  and  small  size,  which  are  set  alternately 
with  the  slower-growing,  more-spreading  per- 
manent trees,  and  cut  out  when  crowding  seems 
to  threaten.  For  such  practice  four  varieties 
are  usually  selected,  two  fillers  and  two  perma- 
nents,  each  pair  blossoming  at  the  same  time. 
Each,  pair  is  placed  alternately  with  the  other 
and  each  member  of  the  pair  alternately  with 
its  partner.  Trees  in  such  orchards  are  often 
planted  28  feet  apart  on  the  diagonal,  so  that 
when  the  fillers  are  removed  the  permanents 
will  be  left  in  rectangles  of  about  40  feet,  the 
usual  distance  recommended  for  large-growing 
varieties.  Some  growers  plant  as  close  as  30 
feet,  but  this  is  too  close  except  for  trees  of 
small  growth.  No  other  tree  fruit  than  the 
apple  should  be  planted  in  an  apple  orchard, 
because  no  two  fruits  demand  the  same  treat- 
ment, and  where  two  are  planted,  one  or  the 
other,  perhaps  both,  must  suffer  more  or  less. 
See  Orchard  Culture. 

Propacation. —  New  varieties  of  apples  are 
propagated  from  seeds,  but  since  seeds  rarely 
improve  upon  the  parent,  seedlings  are  chiefly 
used  to  produce  stocks  for  grafting  or  budding. 
Standard  (that  is,  natural-sized)   trees  are  so 


propagated.  Dwarf  trees  result  from  grafting 
or  budding  the  same  varieties  upon  the  small- 
growing,  almost  bush-like  varieties,  paradise 
and  doudn,  the  stocks  of  which  are  produced 
by  mound  layering.  Voluminous  (hscussion  has 
arisen  concerning  the  relative  advantages  of 
grafting  over  buading^  and  also  concerning  cer- 
tain methods  of  grafting.  Opinions  in  the  first 
case  are  very  conflicting;  in  the  latter  they 
seem  to  favor  the  use  of  a  small  piece  of  apple- 
root  as  stock  and  a  rather  long  scion  to  be  set 
deeply  in  nursery  and  orchard  in  order  to  ensure 
the  rooting  of  the  scion  and  thus  obtain  a  tree 
drawing  its  nourishment  .from  its  own  roots 
instead  of  from  the  nondescript  roots  of  die 
seedling  stock.  In  northern  rigorous  climates 
very  hardy  varieties  are  selected  upon  which 
to  top- work  less  robust  sorts,  thus  to  increase 
their  hardiness.  When  the  trees  are  set  the 
tops  must  be  cut  back  severely  to  balance  the 
loss  of  root  due  to  dig^ng  from  the  nur- 
sery and  to  start  the  head  at  the  proper  height 
from  the  ground.  Formerly  six  feet  was  the 
usual  length  of  trunk  desired  but  half  that 
length  is  now  preferred  and  in  the  central  West- 
em  States  even  less.  Trees  with  short  bodies 
and  low  heads  are  less  likely  to  be  injured  by 
wind  and  sun-scald  than  those  with  high  hesids 
and  long  bodies.  Established  unprofitable  trees 
and  undesirable  varieties  are  often  top-worked 
to  valuable  ones ;  not  more  than  a  third  of 
such  trees  being  grafted  each  year  because  of 
the  danger  of  producing  water-sprouts.  See 
Graftage;  Pruning;  Transplanting. 

Soils,  Fertilizers,  etc.—  Apples  thrive  upon 
nearly  all  kinds  of  soils,  certam  varieties  being 
better  adapted  to  light  soils  and  others  to 
heavy  rather. than  the  reverse  in  each  case;  but 
the  great  majority  of  the  almost  innumerable 
varieties  sutteed  best  upon  medium  to  clayey 
loams,  especially,  if  they  are  somewhat  elevated. 


inclined  or  rolling,  and  in  a  clear,  dry  climate. 
Since  air  and  NV,*ater  drainage  are  usually  good 
in  such  places  the  fruit  produced  is  generally 
of  fine  color,  fljvor  and  size.  Upon  low  lands 
and  in  damp  climates  the  fruits  are  usually  of 
inferior  quality  ^nd  the  trees  more  susceptible 
to  fungous  attars  (see  Orchard).  The  fer- 
tilizers demanded  by  apples  are  mainly  potash 
and  phosphoric '^acid  (see  Manures).  Some 
growers  use  a'nSxture  of  100  pounds  of  muriate 
of  potash  to  20u  pounds  of  16  per  cent  super- 
phosphate at'  th^'  rate  of  100  pounds  an  acre 
while  the  trees  are  small,  increasing  to  500 
pounds  and  ieven  as  much  as  1,500  pounds  an 
acre  for  trees  in  full  bearing,  the  amount  de- 
pending upon  the  character  and  condition  of  the 
soil,  and  the  grower's  management.  If  cover 
crops  (see  Green  Manuring)  such  as  clover, 
vetches  or  cow-peas  are  grown,  they  will  supply 
all  the  nitrogen  needed;  indeed,  if  long  con- 
tinued or  if  several  very  heavy  crops  be  turned 
under,  too  much  nitrogen  may  accumulate,  and 
recourse  to  a  cereal  crop  be  necessary  to  re- 
move the  excess.  Too  much  nitrogen  induces 
a  sappy,  easily  winter^killed  growth,  generally 
at  the  expense  of  fruit-production.  Lack  of 
nitrogen  is  indicated  by  pale  green  or  yellowish 
foliage.  The  preparation  of  the  land  does  not 
differ  materially  from  that  for  other  crops  such 
as  com  or  potatoes,  each  of  which  is  often 
grown  the  season  previous  to  planting  in  order 
to  fit  the  land  for  the  orchard.    The  trees  may 
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be  set  in  spring  or  autumn  and  the  cost  of 
cultivation  may  be  met  by  cropping  the  land  for 
the  first  few  years  with  potatoes,  melons  or 
some  other  low-growing,  inter-tilled  crop.  An- 
nual cultivation  consists  in  an  early  spring 
plowing  followed  by  narrowings  at  intervals  of 
two  weeks  and  after  rains  that  form  a. crust 
until  mid-summer,  when  a  cover  crop  is  sown 
to  be  turned  under  in  the  following  spring. 
Deep  plowing  during  the  first  five  years  or  so 
will  induce  deep  rooting  which  in  after  years 
will  assist  in  withstanding  drought  and  obviate, 
the   necessity  of   annual   deep  plowing.     See 

TnXAGE. 

Growers'  opinions  differ  as  to  the  length  of 
trunk  an  apple  tree  should  have,  and  also  as  to 
whether  there,  should  be  a  main  trunk  above 
the  principal  lower  limbs,  but  all  agree  that  a 
few  (some  growers  say  five,  four  or  even 
three)  well-placed  main  Umbs  are  better  than  a 
large  number.  These  mains  should  start  far 
enough  from  one  another  to  avoid  the  danger 
of  splitting  when  under  load  of  fruit,  and 
should  be  made  to  rebranch  near  the  main 
trunk.  Some  of  these  branches  should  be 
trained  upward,  the  others  more  horizontally, 
so  as  to  develop  a  well-rounded,  sjrmmetrical 
top.  Four  or  five  years'  careful  training  should 
so  fix  the  character  of  the  tree  as  to  obviate  in 
^reat  measure  the  necessity  of  subsequent  prun- 
mg.    See  Pruning. 

Insects.— Several  hundred  insects  feed 
upon  the  apple,  but  the  most  of  them  are  so 
well  controlled  by  their  enemies  or  by  natural 
checks  that  their  injuries  are  seldom  noticed 
There  are,  however,  many  that  are  frequently 
troublesome,  among  which  the  following  are 
perhaps  the  most  commonly  destructive.  In 
connection  with  the  specific  means  of  control 
here  mentioned,  the  reader  should  refer  to  the 
general  article  Fungicide.  (1)  Codlin  moth 
(Carpocapsa  pomonella)  is  perhaps  the  best- 
known  and  most  widely  distributed  apple  pest 
The  epsgs  are  laid  upon  the  fruit,  the  larvas  al- 
most invariably  entering  the  calyx,  burrowing 
through  the  fiesh  and  causing  premature,  ripen- 
ing. Since  two  or  even  three  broods  are  pro- 
duced in  a  season,  the  destruction  of  the  first 
by  spraying  is  of  prime  importance.  This 
spraying  must  be  done  before  the  calyx  closes, 
because  the  caterpillar's  first  meal  must  be  pois- 
oned, to  accomplish  which  the  sepals  must  not 
have  closed.  A  second  spraying  is  recommended 
a  month  later.  The  destruction  of  culls,  cores 
and  parings  and  the  use  of  moth-traps  in  the 
windows  of  storage-rooms  also  assist  in  con- 
trolling the  pest.  (2)  Apple  maggot  (Rhag- 
oletis  pomonella),  the  footless  grub  (one-fifth 
inch  long)  of  a  two- winged  fiy,  tunnels  in  the 
fruit  and  is  especially  troublesome  in  New 
York  and  New  England,  attacking  thin-skinned 
summer  and  autumn  varieties.  Windfalls  may 
be  eaten  by  stock  running  in  the  orchard,  and 
stored  apples  may  be  fumigated  with  carbon 
disulphide.  (3)  San  Jos6  scale  (Aspidio- 
tus  perniciosas),  a  minute  scale  insect  of 
enormous  prolificacy  found  upon  many 
species  of  woody  plants  which  in  a  few 
years  die.  When  full  grown  it  so  closely 
resembles  some  of  its  relatives  that  a 
microscopic  examination  is  necessary  to 
determine  its  identity.  When  abundant, 
infested  twigs  have  a  somewhat  scurvy  appear- 
ance resembling  a  coating  of  ashes.    From  be- 


neath the  female  scale  the  young  appear,  crawl 
to  new  feeding  ground,  fix  themselves  and  re- 
produce with  great  rapidity.  It  has  been  esti- 
mated from  careful  records  of  close  observa- 
tions that  more  than  3,000,000,000  scales  may 
be  produced  in  a  single  season  from  one  female. 
Spraying  with  kerosene  emulsion,  lime,  sulphur 
and  salt  solution,  or  fumigating  with  hydro- 
cyanic acid  gas,  are  the  popular  ways  of  com- 
bating this  pest  (4)  Canker-worm,  the  larvae 
of  certain  moths  (species  of  Anisopteryx  and 
Paleacrita),  most  common  in  the  northeastern 
United  States  and  adjoining  Canada.  They  at- 
tack the  leaves  of  apple,  pear  and  some  other 
trees,  entirely  defoliating  them  when  especially 
abundant  The  wingless  females  crawl  up  the 
trunks  and  lay  their  eggs  upon  twigs  or  bark. 
The  larvse,  measuring- worms,  appear  shortly 
after  the  fotiage  from  which,  when  disturbed, 
they  drop  at  the  ends  of  silk  threads.  If  they 
reach  the  ground  they  climb  the  trunk  to  re- 
sume feeding.  Pupation  occurs  in  the  ground. 
This  climbing  habit  of  both  females  and  larva, 
especially  of  the  former,  suggested  impassable 
bands  upon  the  trunk  as  a  means  of  control. 
To  be  most  effective  these  must  be  applied  just 
before  the  female  begins  to  climb,  and  since 
those  of  one  species  are  active  in  the  late  fall 
and  upon  warm  days  during  the  winter,  and 
those  of  the  other  in  the  spring,  the  bands  niust 
be  kept  in  good  condition  during  most  of  the 
year.  (Consult  New  Hampshire  Experiment 
Station  Bulletin,  No.  85i  1901).  (5)  Tent  cat- 
erpillars, the  larvae  of  a  moth  (CKsiocampa 
americana),  attack  various  trees  in  a  large  part 
of  the  United  States  and  Canada.  The  eggs 
are  deposited  in  gluey-looking  masses  upon  the 
twigs  m  summer  and  hatch  in  very  early  spring. 
The  larvae  are  gregarious,  and  spin  a  protective 
web  from  which  they  emerge  to  feed  When 
numerous  they  frequently  strip  large  limbs  or 
even  trees  of  foliage.  Gathering  the  eggs  dur- 
ing the  winter  and  cutting  off  the  nests  as  soon 
as  seen  are  the  two  most  effective  methods  of 
control.  Since  several  parasites  attack  the  eggs 
of  this  moth,  the  egg  masses  should  be  kept  out 
of  doors  in  a  place  from  which  the  parasites, 
but  not  the  newly  hatched  worms,  can  escape. 
(6)  Web  worm  (Hyphantria  cunea)  is  a  cater- 
pillar similar  in  habits  to  the  preceding,  but  en- 
closing the  foliage  upon  which  it  feeds  inside  a 
web  until  nearly  full  grown,  when  like  die 
former  species  the  larvae  disperse.  TTie  eggs 
are  laid  by  a  moth  in  late  spring  upon  the 
undersides  of  leaves  near  the  tips  of  branches 
of  many  trees,  bushes  and  even  clover.  Cutting 
and  burning  is  the  most  effective  remedy.  (7) 
The  round-headed  and  the  flat-headed  borers 
are  serious  pests.  They  bore  in  the  young 
wood,  the  latter  mainly  near  the  ground  in  the 
trunk,  the  former  more  frequently  in  the  larger 
limbs.  They  are  the  larvae  of  two  beetles  (re- 
spectively, Saperda  Candida  and  Chrysoboihris 
femorata).  Their  presence  is  indicated  by  the 
presence  of  chip-like  castings  at  the  mouths  of 
their  burrows.  The  only  effective  means  of 
control  are  cutting  out  the  larvae  or  prodding 
them  to  death  in  their  burrows  with  a  flexible 
wire.  The  application  of  repellants  to  prevent 
the  laying  of  eggs  upon  the  trunks  is  sometimes 
recommended.  (8)  Woolly  aphis  (Schisoneura 
laniaera)  often  called  American  bUght  in  Eng- 
land and  Australia,  is  a  serious  pest,  especially  t 
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upon  young  trees.  Two  forms  of  this  insect 
appear;  one  above  ground,  the  other  upon  the 
roots.  The  former,  readily  recognized  by  its 
woolly  appearance,  is  easily  controlled  by  kero- 
sene emulsion;  the  latter  is  hard  to  fight  with- 
out injuring  the  trees.  Tobacco  dust  woriced 
into  the  ground  seems  to  be  the  most  effective 
and  least  harmful  remedy.  Nursery  stock 
should  always  be  carefully  examined  for  this 
pest  and  treated,  if  necessary,  before  being 
planted.  (9)  Bud  moth  (Tmetocera  ocellana), 
a  tiny  insect,  the  larvae  of  which  appear  in 
midsummer,  pass  the  winter  in  the  larval  state 
and  attack  the  opening  buds  and  youn^  leaves, 
over  which  they  weave  a  little  web  m  early 
spring,  when  they  are  most  destructive.  Paris 
green  is  effective.  (10)  Aphis  fomi,  the  green- 
apple  leaf  aphis,  which  injures  the  leaves  of 
young  trees  and  stunts  the  growth  of  the  fruit. 
It  can  be  controlled  by  spraying  with  lime- 
sulphur  solution  in  February  or  March,  and  by 
various  insecticides,  especially  nicotine  solu- 
tions, later  on.  (11)  Various  caterpillars,  es- 
pecially the  tent  caterpillar,  that  of  the  gipsy- 
moth  and  that  of  the  brown- tail  moth  (qq.v.). 
The  methods  of  controlling  these  insects  are 
treated  under  their  respective  names.  The  cat- 
erpillars of  Tmetocera  ocellana  and  Eccopsis 
malana  attack  the  flower-buds.  (12)  The  pear 
thrips  also  attacks  the  blossoms.  (13)  The 
plum  curculix  Conotrachelus  nenuphar,  attacks 
the  fruit,  and  is  controllable  by  the  same  meth- 
ods as  the  codlin  moth.  ( 14)  The  green-fruit 
worm,  Xy liner,  eats  a  cavity  out  of  the  side  of 
the  apple.    See  Insecticide. 

Protection  from  Mice  and  Rabbits. — 
Wherever  mice  and  rabbits  exist  they  are  liable 
to  do  much  damage  to  young  trees  during  the 
winter  months,  especially  when  the  ground  is 
covered  with  snow.  Anything  that  afiords  pro- 
tection to  mice,  such  as  grass,  weeds  or  leaves, 
should  be  removed  from  around  the  trunks  of 
trees.  It  is  only  when  the  natural  food  of  the 
rabbit  is  cut  on  by  being  covered  with  snow 
that  this  destructive  little  animal  is  forced  to 
resort  to  gnawing  the  bark  from  fruit  trees. 
To  prevent  this  pest  from  doing  this  damage, 
the  most  effective  plan  is  to  tie  some  material 
around  the  body  of  the  tree  to  the  height  of 
two  feet  or  more.  Cornstalks  cut  to  the  de- 
sired length  serve  the  purpose  well;  building 
paper,  plain  or  tarred,  and  even  old  newspapers 
are  effective. 

Diseases. —  Apple  scab  (Fusicladium  den- 
driticum)  is  i)robably  the  most  serious  apple 
disease,  since  it  causes  the  loss  of  much  fruit 
and  injures  the  appearance  of  much  more.  It 
appears  as  black  spots  with  grayish  borders  on 
apples  and  pears,  commonly  seen  on  greening, 
snow,  and  yellow  harvest  varieties  that  have  not 
been  sprayed.  Often  the  abundance  of  the  con- 
fluent spots  prevents  the  normal  development 
of  the  fruit,  which  becomes  lop-sided.  The 
leaves  are  also  attacked,  but  the  markings  are 
not  so  pronounced.  Spraying  with  Bordeaux 
mixture  is  very  effective.  Rust  (Roestelia 
pirata)  appears  upon  the  foliage  in  early  sum- 
mer as  orange  spots  more  or  less  confluent. 
The  fruit  is  also  destroyed.  The  spores  of  this 
fungus  will  not  germinate  upon  the  apple  but 
find  a  congenial  host  in  the  juniper  or  cedar, 
upon  which  they  are  called  cedar  apples  (botan- 
ically,  Gymnosporanaium  macropus).  These, 
when   matured  in   the   following  spring,   look 


something  like  orange  yellow  sponge.  Their 
spores  will  not  germinate  upon  the  cedar,  but 
will  upon  the  apple.  Sometimes  the  fungus 
perpetuates  itself  by  its  mycelium,  which  may 
live  from  year  to  year  upon  the  young  twigs 
and  buds  of  the  apple.  Destruction  of  £e 
cedars  and  spraying  are  effective.  Apple 
canker  {Nectria  ditissima)  destroys  the  bark 
and  younger  wood,  and  eventually  the  tree,  but 
small  areas  may  be  cut  out  and  the  wounds 
painted  with  Bordeaux  mixture.  In  fact,  since 
this  disease  gains  entrance  through  wounds,  all 
such  should  be  similarly  treated.-  Burning 
badly  infested  trees  is  the  only  means  of  chedk- 
ing  the  spread  of  this  disease.  Powdery  mil- 
dew (Podosphipra  axycantha)^  a  grasrish 
growth  upon  the  foliage,  is  often  troublesome 
in  the  South  upon  young  trees  and  seedlings  in 
the  nursery.  It  may  readily  be  controlled  by 
a  standard  fungicide.  Bitter  rot  (Glomorella 
rufomasulans)  appears  upon  the  fruit  as  brown 
spots  extending  until  they  often  involve  the 
whole  apple.  It  may  attack  at  any  time  and  is 
especially  destructive  to  the  early  varieties, 
more  in  the  South  than  in  the  North.  Black 
rot  {Spharobsis  malorum)  resembles  bitter  rot 
and  is  similarly  controlled.  Two  important 
bacterial  pests  are  pear  blight  (Bacillus  amyU 
avorus),  which  causes  cankers  on  the  limbs 
and  trunks,  and  crown-gall  (Bacterium  tumi- 
faciens),  causing  swellings  on  the  trunk  and 
roots  just  below  the  surface  of  the  ground. 
Oregon  canker  is  Neofabran  mcUicorticis. 
See  Fungicide. 

Harvesting,  etc.— As  the  fruit  ripens,  the 
starch  which  it  contains  becomes  changed  into 
sugar,  the  leaf  green  is  replaced  by  tints  char- 
acteristic of  the  variety,  the  flow  of  sap  into  the 
fruit  diminishes  until  the  apple  has  attained 
full  sire  and  weight,  when  the  flow  practically 
ceases.  Since  the  cnanges  that  now  take  place 
are  mainly  chemical  and  continue  independent 
of  the  tree,  the  fruit  may  be  picked.  Fruit- 
growers agree  upon  this  time,  which  they  de- 
termine with  each  variety  from  experience. 
The  f  niits  are  still  hard,  but  have  brown  seeds, 
and,  having  reached  the  development  men- 
tioned, may  be  picked  by  slightly  twisting  the 
stem  without  danger  of  breaking  the  twig  upon 
which  it  is  borne,  thus  preventing  a  loss  of 
bearing-wood.  Fruits  gathered  at  this  time  and 
ripened  properly  are  superior  to  those  allowed 
to  hang  longer  upon  the  tree.  For  best  results 
in  keeping,  apples  should  be  stored  as  soon  as 
possible  after  picking;  the  temperature  kept 
uniform  and  near  33®  F.,  so  as  to  check  the 
ripening  process;  draughts  avoided,  since  they 
hasten  decay  and  increase  shriveling,  hence 
closed  packages  are  better  than  shelves;  odors 
should  be  excluded. 

By-Products. —  Apple  culls  may  be  used  in 
more  ways  than  the  culls  of  any  other  fruit 
crop,  and  each  product  finds  a  ready  market, 
mainly  at  home.  The  better  specimens  are 
usually  evaporated,  the  cores  and  peelings  of 
such  being  utilized  either  for  cider-making  or 
more  frequently  they  are  dried  and  shipped  to 
Europe  for  the  manufacture  of  certain  lands  of 
champagne  and  other  wines.  The  others  are 
usually  made  into  cider,  which  in  turn  may  be 
remanufactured  into  jelly,  apple-jack  (apple 
brandy,  a  distilled  liquor)  or  vinegar.  When 
cider  and  apples  are  mixed  and  boiled  with 
or  without  sugar  the  product  is  called  marma- 
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lade,  and,  if  spices  be  added^  apple  butter.  The 
pomace  (as  crushed  fruit  is  called,  especially 
after  the  expression  of  the  juice)  is  washed  to 
obtain  the  seeds,  which  are  dried  and  used  for 
planting. 

BibUography.— Bailey,  ^  Field  Notes  on 
Apple  CuTture>  (New  York  1886):  Beach,  S. 
A^  <The  Apples  of  New  York>  (Albany  1905)  ; 
Burritt,  M.  C,  ^ Apple  Growing^  (New  York 
1912) ;  Moore,  S.  W.,  ^Practical  Orcharding  on 
Rough  Lands>  (Akron,  Ohio,  1911);  <The 
Apple^  (Nebraska  State  Horticultural  Society, 
Vol.  XXV,  Lincoln  1894);  Todd,  <Apple 
Culturist>  (1871) ;  Warder.  ^American  Po- 
mology>  Part  I,  Apples  (1867)  ;  Waugh,  F.  A., 
<The  American  Apple  Orchard^  (New  York 
1908) ;  Wilkinson,  A.  E.,  <The  Apple>  (Boston 
1915);  Woolverton,  L.,  <The  Canadian  Apple 
Growers'  Guide'  (Toronto  1910),  and  various 
reports  of  horticultural  societies,  especially  of 
the  American  Pomological,  Michigan  Pomolog- 
ical  and  Western  New  York  Horticultural 
societies ;  also  various  works  on  fruit  culture. 

APPLE  BRANDY,  or  APPLE  JACK,  a 
liquor  made  from  the  fermented  juice  of 
apples  by  ordinary  processes  of  distillation. 

APPLE  OP  DISCORD,  according  to 
Greek  m3rthology,  the  golden  fruit  thrown 
among  the  Olympian  divinities  by  the  goddess 
of  discord  (Ens),  bearing  the  inscription  *for 
the  fairest.*  Aphroditfi  (Venus),  Hera  (Juno), 
and  Pallas  (Minerva)  became  competitors  for 
it,  and  its  award  to  the  first  by  Faris  so  in- 
flamed the  jealousy  and  hatred  of  Hera  to  all 
of  the  Trojan  race  (to  which  Paris  belonged) 
that  she  did  not  cease  her  machinations  till 
Troy  was  destroyed.  This  story  is  introduced 
in  Tennyson's   <CEnone.^ 

APPLE  OP  SODOM,  the  title  of  a  fruit 
described  by  old  writers  as  externally  of  fair 
appearance,  but  turning  to  ashes  when  plucked. 
It  is  probably  the  fruit  of  Solatium  spdonteum, 
a  nightshade  (q.v.)  of  northern  Africa,  which 
when  eaten  may  produce  delirium  and  even 
death.  An  American  nightshade  is  also  so 
called. 

APPLE-SHELL,  the  designation  of  one  of 
the  large,  ^  handsomely  ornamented,  globose, 
bush-climbing  pond-snails  of  tropical  Africa 
and  America,  belonging  to  the  genus  Ampul- 
laria.  Some  species  are  to  be  found  along  the 
southern  border  of  the  United  States.  These 
mollusks  are  truly  amphibious,  having  both 
lungs  and  gills,  and  are  thus  able  to  breathe  in 
water  or  in  air,  whenever  disposed  to  exchange 
an  aquatic  for  a  terrestrial  existence.  Consult 
Semper,  <  Animal  Life>  (1881). 

APPLETON,  Charles  Edward  Ctttts 
Birch,  English  editor  and  author:  b.  Reading, 
England,  16  March  1841;  d.  Luxor,  Egypt, 
1  Feb.  1879.  He  was  graduated  from  Saint 
John's  College,  Oxford,  in  1863,  studied  for 
two  years  in  (jerman  universities,  and  was  ap- 
pointed lecturer  in  philosophy  at  Saint  John's 
College.  His  best  service  to  literature  and  his 
time  was  his  founding  the  Academy^  a  Monthly 
Record  of  Literature,  Learning,  Science,  and 
Art,  whose  first  number  appeared  9  Oct  1869. 
Its  characteristic  feature  was  the  signing  of  all 
the  critiques  and  leading  articles  with  the 
writers'  names  in  full,  and  these  included  men 
of  the  highest  eminence  in  literature  and  sci- 
ence.   Appleton  remained  editor  until  his  death. 


To  a  volume  of  essays  on  the  ^Endowment  of 
Research^  he  contributed  two  articles:  ^Eco- 
nomic Character  of  Subsidies  to  Education,^ 
and  ^Endowment  of  Research  as  a  Form  of 
Productive  Expenditure^  (1876).  Consult  Ap- 
pleton and  Sayce,  ^Life  and  Literary  Relics > 
(1881). 

APPLETON,  Daniel,  American  publisher : 
b.  Haverhill,  Mass.,  10  Dec.  1785;  d.  New 
York  city,  27  March  1849.  After  engag- 
ing in  the  dnr-goods  business  in  Haverhill, 
Boston  and  New  York,  he  began  importing 
English  books  with  his  merchandise.  He  pres- 
ently devoted  himself  exclusively  to  the  busi- 
ness of  printing  and  publishing,  and  between 
1830  and  1849,  together  with  his  sons,  laid 
the  foundation  for  the  successful  career  of 
the  American  firm  D.  Appleton  &  Company. 
Its  pubUcations  extend  over  the  entire  field  of 
literature,  and  it  has  rendered  |^reat  service  in 
issuing  the  works  of  modern  scientists  at  mod- 
erate prices;  for  example,  Herbert  Spencer, 
Tyndall,  Huxley.  Darwin,  etc.  Medical  books 
form  a  special  department,  and  Spanish  books 
for  the  South  American  market  a  specialty 
which  the  firm  has  made  its  own.  In  belles* 
lettres  and  American  history  it  has  a  strong  Ust 
of  names  among  its  authors. 

APPLETON,  Jesse,  American  theologian: 
b.  New  Ipswich.  N.  H.,  17  Nov.  1772;  d.  Bruns- 
wick.  Me.,  12  Nov.  1819.  After  his  graduation 
from  Dartmouth  College  in  1792  he  was  or- 
dained pastor  of  the  Congregational  Church  at 
Hampton,  N.  H.,  in  1797.  He  was  president  of 
Bowdoin  College,  1807-19.  A  man  of  fine  cul* 
ture  and  attractive  personality,  he  was  con- 
stantly in  demand  as  a  preacher  on  important 
occasions.  His  daughter  married  President 
Franklin  Pierce.  His  lectures,  sermons  and 
other  writings,  with  a  memoir,  were  published 
by  Prof.  A.  S.  Packard,  <Thc  Works  of  Jesse 
Appleton,  D.D.>  (1837). 

APPLETON,  John  Howard,  American 
scientist:  b.  Portland,  Me.,  3  Feb.  1844.  He 
was  graduated  from  Brown  University  in  1863 
and  was  instructor  in  chemistry  there  1863-89, 
and  full  professor  1868-1914  and  professor 
emeritus  since  1914.  He  was  a  member 
of  the  United  States  Mint  Commission  1891. 
His  chemical  textbooks  have  been  widely 
used,  and  include  ^Qualitative  Chemical  Anal- 
ysis>  (1878);  ^Quantitative  Chemical  Analysis^ 
(1881)  ;  <Chemistry  of  the  Non-Metals >  (1884)  ; 
<Metals  of  the  Chemist>  (1891) ;  <The  Carbon 
Compounds^   (1892). 

APPLETON,  Nathan,  American  mer- 
chant: b.  New  Ipswich,  N.  H.,  1779;  d.  1861. 
He  started  the  first  cotton  power-loom  in  the 
United  States  and  was  one  of  the  founders  of 
the  city  of  Lowell.  He  sat  several  times  in  the 
Massachusetts  legislature,  and  in  1830  and  again 
in  1842  was  a  member  of  Congress. 

APPLETON,  Samuel,  American  merchant, 
well  known  as  a  philanthropist,  brother  of 
Nathan  Appleton  (q.v.) :  b.  >few  Ipswich, 
N.  H.,  1766;  d.  1853.  He  retired  from  business 
in  1823  and  at  his  death  bequeathed  $200,000  for 
benevolent  and  scientific  purposes. 

APPLETON,  Thomas  Gold,  American 
author  and  artist:  b.  Boston,  Mass.,  31  March 
1812;  d.  New  York.  17  April  1884.  He  was 
graduated  from  Harvard  University  in  1831  and 
spent  much  of  his  life  abroad.     A  generous 
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patron  of  the  fine  arts,  he  was  himself  an  ama- 
teur painter  of  considerable  ability.  In  society 
he  was  a  well-known  figure,  being  a  brilliant 
talker  with  a  gift  of  epigram.  His  witticism 
^'Good  Americans,  When  They  Die,  Go  to 
Paris*  has  been  erroneously  ascribed  to  O.  W. 
Holmes  and  others.  His  books  are  ^A  Sheaf 
of  Papers>  (1874);  <Nile  Joumal>  (1876); 
^Chequer  Work:  Tales  and  Essays>  (1879); 
^Syrian  Sunshine>  (1877);  <Windfalls>  (1878). 
His  poem  <  Faded  Leaves^  was  once  popular. 
Consult  Hale,  Susan,  <Life  and  Letters^  (1885). 

APPLETON,  William  Henry,  American 
publisher,  the  eldest  son  of  Daniel  Appleton 
(q.v.) :  b.  Haverhill,  Mass.,  27  Jan.  1814; 
d.  1^.  In  1835  he  was  sent  to  represent  his 
father's  firm  in  London,  and  in  1836  a  per- 
manent agency  was  established  there.  In  1838 
he  was  taken  into  partnership,  and  upon  the 
retirement  of  his  father  in  1848  he  formed  a 
copartnership  with  his  brothers  to  continue  the 
house  of  Daniel  Appleton  &  Company. 

APPLETON,  Wis.,  city  and  county-seat  of 
Outagamie  County,  on  the  Fox  River  and  the 
Chicago  &  N.  W.  and  the  Chicago,  M.  &  St.  P. 
railways,  25  miles  southwest  of  Green  Bay.  It 
is  at  the  head  of  navigation  on  Lake  Winne- 
bago and  on  the  Green  Bay  waterway,  on  a 
plateau  70  feet  above  the  river,  and  near  the 
Grand  Chute  rapids,  which  by  a  series  of  dams 
are  made  navigable  for  steamboats  and  with  a 
50-foot  fall  supply  extensive  water  power  for 
manufactures.  The  principal  industries  are. the 
manufacture  of  farm  implements,  furniture 
paper,  flour,  pulp,  machinery  and  woolen  and 
knit  goods.  The  United  States  census  of  1914 
reported  108  manufacturing  establishments  of 
factory  grade,  employing  2,576  persons,  of 
whom  2^207  were  wage  earners,  receiving  a 
total  of  $1,259,000  annually  in  wages.  The  cap- 
ital engaged  was  $10,261,000  and  the  year's  out- 
put was  valued  at  $7,777,000;  of  this.  $2,835,000 
was  added  by  manufacture.  These  figures  show 
an  increase  over  those  of  1909  amounting  to 
15.5  per  cent.  It  is  the  seat  of  Appleton  Col- 
legiate Institute  and  Lawrence  University 
(Methodist  Episcopal),  and  has  university  and 
public  school  libraries,  three  national  banks, 
daily  and  weekly  newspapers  and  a  property 
valuation  of  over  $3,500,000.  The  city  was  set- 
tled in  1848,  incorporated  as  a  village  in  1853 
and  as  a  city  in  1857.  It  has  adopted  the  com- 
mission form  of  govenmient  Pop.  (1910) 
16,773. 

APPLIED  MECHANICS.  Applied  me- 
chanics, based  on  the  same  laws  and  principles 
as  theoretical  or  rational  mechanics,  neverthe- 
less differs  from  it  in  methods  of  solving 
problems  as  well  as  in  the  problems  themselves. 
It  is  the  aim  in  applied  mechanics  to  obtain 
a  faithful  representation  of  the  circimistances 
which  condition  the  state  of  rest  and  motion  of 
real,  actual  systems.  It  deals  therefore  with 
the  rational  and  economic  design  and  con- 
struction of  structures  (bridges,  buildings, 
waterways,  etc.)  and  machines  (engines,  motors 
and  machinery  in  general).  We  no  longer  meet 
with  the  ^perfect*  fluids,  the  ^perfectly*  elastic, 
rigid,  or  smooth  bodies  of  theoretical  mechanics. 
Friction,  viscosity,  plasticity,  deviations  from 
the  laws  of  Hooke,  Boyle,  and  Charles  are 
brought. into  every  problem  so  far  as  mathe- 
matical difficulties  and  experimental  deficiencies 


will  permit  No  problem  is  considered  solved 
until  a  result  is  obtained  which  is  verified  by 
experiment  and  which  can  be  used  in  making 
numerical  computations.  Consider  for  instance 
the  behavior  of  a  steam  engine.  The  actual 
steam  pressure  on  the  piston  varies  every  in- 
stant according  to  a  law  compared  with  which 
Newton's  law  of  attraction  is  a  model  of  sim- 
plicity; added  to  that  the  yielding  of  the  parts, 
the  rubbing  of  interacting  surfaces,  the  .exact 
role  of  lubricants,  the  vibrations  of  the  sup- 
ports, the  escape  of  heat  through  the  cylinder 
walls,  the  friction  of  the  steam  in  passing 
through  the  slide  valve,  and  the  almost  erratic 
variation  of  the  resistance  offered  by  the  ma- 
chine actuated  by  the  steam  engine  make  what 
the  mathematician  terms  a  ^complete  solution* 
hopeless  of  attainment.  Applied  mechanics  does 
not  attempt  the  impossible,  yet  some  solution 
of  such  problems  as  this  must  most  urgently 
be  found.  But  the  solution  need  not  be  more 
reliable  than  the  measured  experimental  data. 
The  precision  of  engineering  data  is  hardly 
ever  better  than  1  per  cent  and  sometimes  does 
not  exceed  even  10  per  cent.  Therefore  bold 
approximations  and  graphical  processes  will 
usually  give  results  as  precise  and  correct  as, 
and  decidedly  more  rapid  than,  those  found  by 
analytical  methods.  Sometimes  the  conditions 
which  make  an  analytical  solution  too  difficult 
to  be  attempted  are  neglected;  the  formulas  or 
results  obtained  by  this  simplification  —  they 
might  be  called  qualitative  as  opposed  to  quan- 
titative solutions  —  are  then  compared  with  ex- 
periment and  properly  modified  by  means  of 
empirical  constants.  Thus,  the  volume  of  water 
discharged  from  an  orifice  in  a  tank  is  calcu- 
lated on  the  assumption  of  steam  line  flow 
(see  Hydrodynamics i) ;  when  multiplied  by  an 
empirical  coefficient  it  gives  the  precise  dis- 
charge and  applies  also  to  flow  under  many 
different  circumstances.  Here  is  the  kesmote 
of  the  science  of  applied  mechanics:  Correct 
and  precise  results  deduced  as  far  as  possible 
from  first  principles  and  co-ordinated  with 
experiment.  Correctness  and  precision  differ 
from  exactness;  a  yardstick  may  be  correctly 
and  precisely  measured  as  being  one  jrard  long 
but  its  exact  length  may  never  be  known.  In 
physics  and  engineering  *^correct*  means  ac- 
cording: to  fundamental  laws,  ^precise*  means 
accordmg  to  measurement.  *Exact*  implies  a 
finality  and  absoluteness  which  science  regards 
as  unattainable. 

Theoretical  mechanics  was  fully  developed 
early  in  the  19th  century  before  applied  me- 
chanics existed  at  all.  Pioneers  like  Euler,  the 
Bernoullis,  Cauchy,  Lagrange,  Laplace,'  Gauss, 
Poisson,  Fourier  and  Hamilton  were  primarily 
mathematicians.  They  were  indeed  men  capable 
of  building  a  utilitarian  science,  but  it  seems 
the  element  of  interest  was  lacking.  It  is 
difficult  to  explain  by  other  reasons  why  the 
perturbations  m  the  solar  system  were  worked 
out  before  the  simple  problem  of  finding  the 
forces  in  a  truss  had  been  solved  graphically, 
or  why  the  analytical  theory  of  heat  conduction 
should  have  been  finished  almost  a  quarter 
century  before  thermodynamics  was  really  be- 
gim.  But  it  was  nevertheless  a  mathematician 
who  wrote  the  first  systematic  treatise  on  ap- 
plied mechanics.  Isolated  problems  had  of 
course  been  studied  long  before.  (Galileo  had 
experimented,    although    unsuccessfully,    with 
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cantilever  beams,  and  Euler,  Bernoulli,  Coriolis 
Napier,  Smeaton  and  others  had  made  import- 
ant contributions  to  hydraulics  and  the  strength 
of  materials.  Poncelet,  professor  of  geometry 
in  Metz,  was  commissioned  by  the  French  Min- 
istry of  War  in  1824  to  found  a  course  in  the 
^science  of  machines*  at  the  Ecole  d* Applica- 
tion. His  <Cours  dc  mecanique  appliquee  aux 
machines^  appeared  in  1826.  The  mathema- 
tician Dupin  saw  at  once  that  applied  mechanics 
was  in  itself  a  science  and  not  merely  a  collec- 
tion of  isolated  applications  of  theoretical  me- 
chanics.   He  reported  to  the  Academy  in  1827: 

^It  is  a  production  remarkable  for  the  rigor 
of  the  mind  that  developed  it  [qui  en  a  trad  la 
marche]  and  for  the  simplifications  made  to 
render  less  difficult  of  application  to  practice 
those  calculations  reserved  for  the  most  part 
.to  transcendental  speculations.* 

Poncelet's  work  was  soon  followed  by  that 
of  others.  In  1858  Rankine  published  the 
^Manual  of  Applied  Mechanics^  containing  his 
celebrated  preface  on  the  <  Harmony  of  Theory 
and  Practice  in  Mechanics.^  The  inclusion  of 
this  essay  in  a  textbook  is  significant  in  show- 
ing that  the  ancient  scholastic  contempt  for 
experiment  had  been  completely  transformed 
in  the  minds  of  engineers  into  contempt  for 
what  they  called  *pure  theory.*  To-day,  fortu- 
nately, the  fictitious  clash  between^  theory  and 
practice  has  vanished  and  to  its  disappearance 
must  be  attributed  some  of  the  most  valuable 
contributions,  from  a  utilitarian  stanc^int,  that 
have  been  made  to  engineering  science  by  such 
mathematician-engineers  as  St.  Venant,  Bous-* 
sinesq  and  Grashof .  Rankine's  ^Prime  Movers^ 
shortly  followed  the  treatise  on  mechanics  and 
contained  for  the  first  time  in  an  English  book 
the  new  science  of  thermodynamics  whidi  he 
and  Clausius  had  developed  independently. 
Willis  and  Reuleux  had  meanwhile  laid  the 
foundations  of  the  kinematics  of  mechanism. 
Applied  mechanics  thus  reached  maturity  soon 
after  the  middle  of  the  19th  century.  Still  one 
field,  however,  remained  to  be  developed:  the 
dynamics  of  machinery.  The  necessity  of  this 
arose  in  connection  with  the  balancing  and 
stabilizing  of  high-speed  engines  which  were^ 
now  be^nning  to  be  introduced.  Although  in- 
vestigations along  these  lines  were  made  from 
about  1850,  by  Lechatelier,  Villarceau,  Rfeal 
and  Redtenbacher,  to  the  important  contribution 
by  Radinger  in  1870  (^Dampfmaschinen  mit 
hoher  KoTbcngeschwindigkeit*).  it  was  left  to' 
Yarrow  (1892)  and  SchHck  (1893)  to  make 
complete  application  of  the  new  methods.  Since 
then  the  whole  subject  of  balancing,  governing 
and  jsyroscopic  effect  has  been  exhaustively 
exammed  with  the  aid  of  the  most  powerful 
mathematical  analysis.  But  in  spite  of  its 
value  it  has  not  yet  succeeded  in  displacing  in 
most  textbooks  a  host  of  academic  problems  on 
falling  bodies,  friction,  centroids  and  moments 
of  inertia. 

Applied  mechanics  is  subdivided  on  peda-* 
gogical  grounds  into  Kinematics  of  Mech- 
anism; (^APHiCAL  Statics:  Dynamics  of 
Machinery;  Strength  of  materials;  Hy- 
draulics ;  Thermodynamics  ;  Aerodynamics. 
These  are  treated  in  this  Encyclopedia  under 
their  respective  titles. 

R.  F.  Deimel, 
Assistant  Professor  of  Mechanics,  Stevens  In" 

stitute  of  Technology, 


APPOGQIATURA,  ^-p6d'J4-too'r^,  a  mu- 
sical term  applied  to  a  small  additional  note  of 
embellishment  preceding  the  note  to  which  it  is 
attached,  and  taking  away  from  the  principal 
note  a  portion  of  its  time.  It  is  expressed  thus : 


and  performed 


Lpng  ap- 


pog^iatura  invariably  occurs  on  the  beat,  and 
short  appo^giatura,  now  commonly  styled  a 
grace-note,  is  written  as  an  eighth  note  with  a 
stroke  through  the  stem. 

APPOINTING  POWER,  MiUtary.  It 
has  been  contended  by  advocates  of  executive 
discretion  that  army  appointments  are  embraced 
in  the  power  granted  to  the  President  in  the 
section  of  the '  Constitution,  to  nominate  and, 
by  and  with  the  advice  and  consent  of  the 
Senate,  appoint  ^all  other  officers  of  the  United 
States  ^  whose  appointments  are  not  herein 
otherwise  provided  for  and  which  may  be  es- 
tablished by  law.  But  the  Congress  may,  1^ 
law,  vest  the  appointment  of  such  inferior  om- 
oers  as  they  think  proper  in  the  President  alone, 
in  the  courts  of  law,  or  in  the  heads  of  de- 
partments.^ If  due  regard,  however,  be  paid 
to  the  words,  *whose  appointments  are  not 
herein  otherwise  provided  for,'  the  pretenrion 
set  up  in  favor  of  executive  power  will  receive 
no  support  from  the  terms  of  the  Constitution. 
The  powers  granted  to  Congress  to  r€lise  and 
support  armies,  and  to  make  all  rules  for  the 
ffovemment  and  regulation  of  the  land  and 
naval  forces,  are  necessarily  so  comprehensive 
in  character  as  to  embrace  all  means  which 
Congress  according  to  circumstances  may  deem 
proper  and  necessary  in  order  to  raise  armies, 
ana  to  govern  them  when  raised.  Rules  of 
api>ointment  to  office,  rules  of  promotion— 
another  form  of  appointment  —  and  all  rules 
whatever  in  relation  to  the  land  and  naval 
forces,  save  the  appointment  of  the  commander- 
in-chief  of  those  united  forces,  who  is  desig- 
nated by  the  Constitution,  are  hence  within  the 
competency  of  Congress.  It  is  true  that  this 
great  power  vested  in  Congress  has  been 
exercised,  in  most  cases,  by  giving  to  the 
President  a  large  discretion  in  appointments 
and  other  matters  connected  with  the  army. 
But  the  principle  itself  —  that  supreme  com- 
mand is  vested  in  Con^ss  —  has  been  often 
asserted  in  military  legislation..  Contempora- 
neously with  the  foundation  of  dbe  government, 
laws  have  been  passed  giving  to  general  ana 
other  officers  the  right  of  appointment  to  cer- 
tain offices;  in  other  cases  the  President  has 
been  confined  in  his  selection  to  classes  desig- 
nated by  law;  again,  rules  have  been  made  by 
Congress  for  the  promotion  of  officers^  and  in 
1846,  an  army  of  volunteers  was  raised  by 
Congress,  the  officers  of  which  Congress  di- 
rected should  be  appointed  according  to  the 
laws  of  the  States  in  which  the  troops  were 
raised,  excepting  the  general  officers,  who  were 
to  be  appointed  by  the  President  and  the  Senate 
->-a  clear  recognition  that  die  troops  thus 
raised  were  United  States  troops  and  .not 
militia. 

APPOINTMENT,  the  designation  of  an 
individual,  by  the  person  or  persons  having 
authority'  so  to  do,  to  perform  the  duties  of 
some  office  or  trust.  The  making  out  of  a  com- 
mission is  conclusive  evidence  of  an  appoint- 
ment to  an  office  for  holding  which  a  commis- 
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sion  is  required.  1  Cranch  (U.  S.)  137;  10  Pet. 
(U.  S.)  >43.  An  appointment  is  usually  made 
by  one  person  or  a  limited  number  acting  with 
special  authority,  while  an  election  is  made  by 
all  of  a  class.  In  chancery  practice  an  appoint- 
ment is  the  exercise  of  a  right  to  designate  the 
person  or  persons  who  are  to  take  the  use  of 
real  estate.    2  Washb.  R.  P.  302. 

APPOINTMENTS,  Federal,  State  and 
LocaL  The  act  of  appointing  a  pjerson  to  an 
office  or  governmental  position  is  complete 
when  the  officer  or  body  vested  with  the  legal 
power  has  made  the  selection,  or,  if  the  ap- 
proval of  some  other  authority  be  necessary, 
when  such  authority  has  sanctioned  the  selec- 
tion. To  be  legal  it  is  not  necessary  that  a 
certificate  of  appointment  or  commission  be 
issued,  but  this  is  usually  done  as  a  formal 
evidence  of  the  appointment.  There  is  no  exact 
line  of  demarcation  between  an  officer  and  an 
employee  of  the  government,  but  a  legal  dis- 
tinction is  made  according  to  the  duties  and 
responsibilities  of  the  position,  and  to  a  certain 
degree  this  distinction  affects  the  appointment 
and  tenure  of  office. 

,  Federal  Appointments. 
The  Appointing  Power.— When  framing 
the  Constitution,  tne  Federal  G>nvention  of 
1787,  while  vesting  ^executive  power*  in  the 
President,  did  not  intend  that  he  should  be 
subjected  to  the  annoyance  of  making  selec- 
tions of  persons  for  minor  positions.  Hence 
Art  II,  Sec.  II,  fl  2,  provides  that  the  President 

**  shall  have  power,  by  and  with  the  advice  and  consent  of 
the  Senate,  to  nominate  and  appoint  ambassadors,  other 
public  minister*  and  oonsals,  judges  of  the  Supteme  Court, 
and  all  other  officers  of  the  United  States,  whose  apXMint- 
ments  are  not  herein  otherwise  provided  for,  and  shall  be 
established  by  law;  but  the  Congress  mav  by  law  vest  the 
appointment  of  such  inferior  officers,  as  they  think  proper, 
in  the  President  alone,  in  the  courts  of  law,  or  in  the  httda . 
of  the  departments.'* 

All  three  branches  of  the  government  — 
legislative,  executive  and  judicial  —  exercise  the 
power  of  appointment  to  public  office,  but  from 
the  time  the  first  departments  were  established 
the  heads  thereof  have  made  the  majority  of 
appointments,  since  most  of  the  officers  are  con- 
nected with  the  executive  branch  of  the  govern- 
ment. For  this  reason  the  executive  authority 
alone  is  restricted  in  its  power  to  make  appoint- 
ments. With  few  exceptions,  legislative  bodies 
choose  their  own  officers  and  employees  prac- 
tically without  interference  or  regulation  by 
either  of  the  other  two  branches  of  the  govern- 
ment; nor  do  the  other  branches,  save  in  a 
few  cases,  hinder  the  independent  appointments 
to  subordinate  positions  connected  with  the 
courts  that  are  made  by  the  judicial  branch. 
An  executive  appointment  is  usually  subject  to 
the  approval  of  some  other  body. 

Appointment  of  Members  of  Congress  to 
Office.— Article  I,  Sec.  VI,  fl  2  of  the  Consti- 
tution provides  that  ^no  Senator  or  Representa- 
tive shall,  during  the  time  for  which  he  was 
elected,  be  appointed  to  any  civic  office  under 
the  authority  of  the  United  States,  which  shall 
have  been  created,  or  the  emoluments  whereof 
shall  have  been  increased,  during  such  time; 
and  no  person,  holding  any  office  under  the 
United  States,  shall  be  a  member  of  either 
House  during  his  continuance  in  office.*  With 
regard  to  the  first  clause  of  this  paragraph 
there  has  been  some  dispute,  though  its  sig- 


nificance is  apparent  Some  have  questioned 
the  right  of  a  Senator,  who  was  appointed  to  a 
Cabinet  position,  to  receive  the  increased  emolu- 
ment of  the  new  office  if  the  salary  of  the 
Cabinet  officers  had  been  increased  during  the 
time  for  which  the  Senator  was  elected,  but 
such  a  Senator  is  not- held  to  be  ineligible  to 
the  Cabinet  position  if  he  surrender  voluntarily 
the  increase  of  salary.  The  last  clause  evi- 
dently was  intended  to  make  a  sharp  distinction 
between  the  legislative  and  executive  branches, 
but  it  has  been  necessary  to  define  the  word 
office.  Accordingly  the  House  judiciary  com- 
mittee has  decided  that  members  of  commis- 
sions appointed  for  purposes  of  investigation 
but  which  possess  or  exercise  no  legislative, 
executive  or  judicial  powers  are  not  officers  of 
the  government  within  the  meaning  of  this 
clause;  nor  can  a  contractor  under  the  govern- 
ment be  disqualified  from  serving  as  a  member. 
A  distinction  has  been  made  also  ^between  the 
performance  of  paid  services  for  the  executive, 
like  temporary  service  as  assistant  United 
States  attorney,  and  the  acceptance  of  an  in- 
compatible office.'  There  is  also  a  distinction 
between  a  member  and  a  member-elect,  the 
latter  possessing  the  right  tmtil  Congress  meets 
to  choose  between  the  seat  and  an  incompatible 
office.  On  the  other  hand,  persons  holding 
commissions  in  the  army  and  an  officer  in  the 
militia  of  the  District  of  Columbia  are  con- 
sidered ineligible. 

History  of  the  Appointing  Power.^— Up 
to  the  administration  of  President  Jackson 
(q.v.)  in  1829,  there  was  comparatively  little 
abuse  of  the  power  to  make  appointments  to 
Federal  offices  either  for  personal  or  partisan 
purposes.  The  President  assumed  responsibility 
for  his  appointees,  endeavored  to  make  ap- 
pointments from  ail  parts  of  the  country  so 
that  no  section  would  feel  slighted,  and  after  1793 
usually  made  his  selections  from  among  the  ad- 
herents of  the  dominant  party,  keeping  the  fitness 
of  the  appointee  constantly  in  mind.  But  there 
were  some  attempts  to  gain  a  partisan  advantage 
by  use  of  the  appointing  power,  such  as  Adams' 
appointment  of  the  ^Midnight  Judges'  and 
Tenerson's  removals  and  appointments  with 
the  object  of  securing  a  more  even  balance  be- 
tween the  parties  in  the  civil  service.  The 
States  had  become  more  or  less  permeated  with 
the  spirit  of  the  spoils  system,  particularly  New 
York,  Pennsylvania,  Rhode  Island  and  Massa- 
chusetts; in  New  York  the  Council  of  Ap- 
pointment and  the  Albany  Regency  (q.v.)  held 
sway  for  a  number  of  years  and  finally  the 
Federal  service  in  New  York  and  Pennsylvania 
became  tainted.  There  was  a  wholesome  dis- 
trust of  the  life-tenure  in  executive  and  legis- 
lative office  with  the  result  that  the  States 
began  to  enact  laws  substituting  a  fixed  term 
for  tenure  during  ^pleasure*  or  *good  be- 
havior.' The  influence  of  these  laws  was  felt 
in  the  Federal  service,  when,  in  1820,  Congress 
passed  a  law  known  as  the  *Four  Years  Law,' 
fimitinjg  the  tenure  of  office  of  the  majority  of 
Unitea  States  officials,  such  as  district  attorneys, 
naval  officers,  stu^eyors,  collectors  of  customs 
and  others  having  the  custody  of  public  money. 
This  served  as  an  entering  wedge  for  the  in- 
troduction of  the  spoils  system,  which  was  used 
for  purely  partisan  purpose  by  President  Jack- 
son and  his  successors  without  serious  hin- 
drance until  1871  and  has  continued  in  a  modi- 
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fied  form  since  that  time.  For  details  of  the 
spoils  system,  see  United  States  —  The  New 
Democracy  and  the  Spoils  Systbu. 

Attempts  at  reforming  the  svstem  of  ap- 
pointments were  made  prior  to  the  Civil  War. 
In  1853  Congress  passed  an  act  which  graded 
the  clerical  positions  according  to  salary  and 
required  examinations  of  applicants  before  ap- 
pomtment,  but  as  these  were  merely  non- 
competitive or  ^pass*  examinations  and  were 
cottSlucted  by  boards  selected  by  department 
heads,  the  spoils  system  received  no  serious 
chedc  In  1871  the  first  reform  law  was  passed 
as  a  rider  to  an  am>ropriation  bill,  whidb  em- 

E>wered  the  President  *to  prescribe  such  regu- 
tions  for  the  admission  of  persons  into  the 
civil  service  of  the  United  States  as  may  best 
promote  the  efficiency  thereof.^  President 
Grant  appointed  a  commission,  with  George 
William  Curtis  (q.v.)  as  its  first  chairman, 
which  formulated  a  set  of  rules  for  competitive 
examinations,  but  these  were  rendered  in- 
operative by  the  refusal  of  Congress  to  appro- 
priate sufficient  monev,  though  in  1877  they 
were  revived  for  the  New  York  custom  house 
and  post-office.    On  16  Jan.  1883  the  first  com- 

Jirehensive  and  detailed  civil  service  act  became 
aw,  and  under  it  the  President  has  power  to 
extend  its  jurisdiction,  so  that  the  competitive 
system  now  covers  two-thirds  of  the  entire 
executive  civil  service  of  the  Federal  govern- 
ment.   See  Civil  Service  Reform. 

State  and  Local  Appointments. 

State  Appointments.— In  making  appoint- 
ments most  States  follow  the  practices  of  the 
Federal  government,  the  major  portion  of  the 
appointing  power  being  exercised  by  the  gov- 
ernor and  the  heads  of  the  State  departments, 
though  there  are  a  number  of  officials,  elected  by 
the  people^  who  exercise  the  appointing  power 
absolutely  independent  of  the  governor.  In  most 
States,  the  senate  must  confirm  the  governor's 
appointees,  and  his  removals  from  office  are 
subject  to  the  same  restriction.  Most  States 
limit  the  term  of  office  of  all  the  important 
officials,  whether  appointive  or  elective.  In 
Maine,  Massachusetts  and  New  Hampshire 
there  is  an  elective  council  who  confirm  ap- 
pointments. In  the  Northern  States  the  spoils 
system  developed  early,  and  bjr  1805  had  become 
the  recognized  system  of  appointments  to  office ; 
in  both  North  and  West  it  still  prevails,  but  the 
sjrstem  never  gained  a  strong  foothold  in  the 
South.  The  few  weak  attempts  to  break  its 
influence  in  the  North  have  proved  unavailing 
and  only  six  States  now  have  civil  service  laws 
that  applv  to  the  State  service. 

Local  Appointments.— City  and  local 
governments  have  no  uniform  system  of  appoint- 
ments to  office.  As  first  constituted  the  elective 
dty  council  had  the  power  of  appointment,  with 
the  exception  of  the  most  important  dty  offi- 
dals,  who  were  appointed  by  the  governor  of 
the  State.  Later  the  mayor  was  given  power 
to  appoint,  but  his  appointments  were  subject 
to  the  approval  of  the  dty  council  or,  if  the 
bicameral  system  (q.v.)  were  in  vogue,  to  the 
approval  of  the  upper  chamber  of  the  coundl. 
The  ma^r's  privilege  of  appointing  his  offidal 
family  is  limited  also  by  the  large  number  of 
dective  officials  in  dty  governments  and  by  the 
retention  by  the  dty  council  of  the  power  of 
appointing  department  heads  and  subordinates. 


In  all  cities  the  most  important  officials  are 
limited  in  their  term  of  office.  Some  cities 
employ  the  'Brooklyn  plan*  of  holding  the 
mayor  responsible  by  vesting  in  him  unrestricted 
power  of  appointment  and  removal  of  depart- 
ment heads,  and  this  provision  was  incorporated 
in  the  New  York  dty  charter.  In  cities  under 
commission  government,  the  city  council  usually 
possesses  the  power  of  appointment.  In  county, 
town  and  village  governments  all  the  important 
officials  are  elective.  More  than  200  dties  are 
enforcing  dvil  service  laws,  and  they  have  been 
applied  to  a  very  few  of  the  largest  villages  in 
New  York  State,  but  they  have  not  been  ap- 
plied in  smaller  units  save  in  the  police  and 
lire  departments  of  a  few  Massachusetts  towns. 
See  Ambassador;  Civil  Service  Reform;  Con- 
gress; Consular  Service;  TuDiaARv;  Patron- 
age; Senate;  Tenure  of  Office;  and  the  fol- 
lowing titles  under  the  general  heading  United 
States  :  The  Beginnings  of  Party  Organiza- 
tion, The  Cabinet  of  the,  Judiciary  of  the. 
The  New  Democracy  and  the  Spoils  System, 
The  President's  Office,  The  Vice-Presi- 
dency, Tbe  Speaker  of  the  House  of  Repre- 
sentatives. 
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York  1905) ;  Fish,  C  R.,  <Civil  Service  and  the 
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tive  Administrative  Law'  (New  York  1903)  ; 
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ington 1909);  Reinsch,  P.  S.,  <  Readings  in 
American  Federal  (Government'  (New  Yoric 
1909);  Salmon,  L.  M.,  'Appointing  Power  of 
the  President'  (in  'American  Historical  Asso- 
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of  the  Umted  States  CSvil  Service  Commission ; 
and  'Publications'  of  the  National  Civil  Serv- 
ice Reform  League. 

Irving  E.  Rines., 
Author  ^History  of  the  United  States,^ 

APPOLD,  ip'pld,  John  George»  English 
mechanician  and  inventor  of  automatic  ma- 
chinery: b.  1800;  d.  5  Aug.  1865.  He  invented 
a  centrifugal  pump,  a  brake  which  was  used  in 
laying  the  Atlantic  cable,  and  a  process  for 
dressmg  furs. 

APPOMATTOX  COURT  HOUSE^  Va^ 
village  ^  miles  east  of  Lynchburg  on  the 
Norfolk  &  Western  Railroad.  It  is  the  seat  of 
an  agricultural  school  and  a  government  ex- 
periment station.  It  was  the  scene,  9  April 
1865,  of  General  Lee's  surrender  to  General 
Grantj  an  event  which  virtually  concluded  the 
Amencan  Civil  War.    Pop  about  500. 

APPONYI,  Albert,  C6unt.  Hungarian 
statesman :  b.  1846.  He  is  the  son  of  the  Count 
George  Apponjri  (q.v.)  leader  of  the  Con- 
servative party  that  opposed  the  revolutionary 
movement  of  1848,  and  one  time  Chief  Justice 
of  Hungary.  Count  Albert  was  educated  at 
the  universities  of  Vienna  and  Budapest,  en- 
tered Parliament  in  1872  and  became  the  leader 
of    the    (Conservative    National    party.      He 
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joined  the  Liberals  in  1899»  was  elected  Presi- 
dent of  the  Reichstag  in  1901,  Speaker  of  the 
Chamber  1902-04.  Seceding  from  the  Liberal 
party,  he  reorganized  the  National  party  in 
1904,  and  was  Minister  of  Public  Education 
from  1906  to  1910.  Beyond  these  few  years 
of  office,  he  spent  near^  the  whole  of  his 
parliamentary  career  in  opposition.  Together 
with  Andrassy  he  led  the  coalition  which  drove 
Count  Stephen  Tisza,  the  pro-German  *Iron 
Man*  from  office  in  1905.  As  a  delegate  to 
the  World  Peace  Conference  at  Saint  Louis 
he  visited  the  United  States  in  1904.  He  made 
another  trip  to  this  country  in  1911,  when  he 
delivered  some  lectures  on  International 
Peace.  Count  Apponyi  is  undoubtedly  the 
greatest  figure  in  Hnngarian  politics,  an  orator, 
statesman  and  born  leader  of  men.  His  re- 
markable eloquence  is  of  .  the-  soothing  yet 
compelling  t3rpe;  in  some  of  the  stormy 
scenes  enacted  in  the  Hungarian  Parliament, 
when  strong  words,  ink-bottles  and  fisticuffs 
rent  the  air,  the  masterful  presence  and  digni- 
fied language  of  Count  Apponyi  rarely  failed 
to  restore  peace  and  order.  Intensely  patriotic 
and  absolutely  honest,  he  can  hardly  be  said 
to  have  found  adequate  opportunities  to  test 
his  administrative  abilities.  His  real  strength 
lies  in  opposition,  to  rouse  men  to  lofty  ideals 
and  to  create  enthusiasm.  He  is  a  voluminous 
writer  and  a  clever  linguist,  able  to  ^switch 
off*  into  half-a-dozen  lan^ages  with  astonish- 
ing ease.  Though  his  pohtical  career  has  been 
many-sided,  abounding  in  fluctuations  and 
par^  vacillations,  the  purity  of  his  life  and 
motives  has  never  been  challenged.  Like  his 
colleague  Count  Andrassy,  he  has  contributed 
numerous  articles,  maixUy  on  questions  of 
Hungarian  public  law.  in  native  and  foreign 
magazines.  He  published  ^iEsthetics  and 
Politics:  the  Artist  and  the  Statesman>  (1905), 
and  *A  brief  sketch  of  the  Hungarian  Con- 
stitution and  of  the  relation  between  Austria 
and  Hungary >  (1908). 

APPONYI,  6p'p6-nyi,  Gydrgy  (George), 

(TouNT,  Hungarian  statesman:  b.  1808;  d.  1899. 
He  was  Hungarian  Court  Chancellor  in  1847. 
He  was  leader  of  the  Conservative  party,  and 
ojpposed  the  revolutionary  movement  of  1848- 
49.  After  some  years  of  retirement  he  entered 
the  Reichsrath  of  Vienna  in  1859  and  was  ac- 
tive in  furthering  schemes  for  the  welfare  of 
Hungary,  materially  assisting  in  bringing  about 
the  unfon  of  Austria-Hungary  on  the  present 
basis.  As  Royal  Commissioner  he  opened  the 
Diet  at  Budapest  in  1861  and  presided  over  the 
Upper  House.  He  was  especially  successful  in 
restoring  the  Constitution  of  Hungary. 

APPORTIONMENT,  a  term  signifying 
the  division  or  distribution  of  a  subject  matter 
in  proportionate  parts.  In  relation  to  contracts 
an  apportionment  is  the  allowance,  in  case  of 
the  partial   performance  of   a  contract,   of   a 

Sroportionate  part  of  what  the  party  would 
ave  received  as  a  recompense  for  the  entire 
performance,  of  the  contract.  But  where  the 
contract  is  to  complete  a  thing  for  a  certain 
sum  of  money  or  other  consideration,  there 
can  be  no  apportionment. 

Apportionment-incumbranceB.—  The  de- 
termining of  the  amounts  which  each  of  sev- 
eral persons  interested  in  an  estate  shall  pay 


toward  the  removal  or  in  support  of  the  burden 
of  an  incumbrance. 

Apportionment-Tent —  A  term  denoting 
the  allotment  of  shares  in  a  rent  to  each  of 
several  persons  owning  it  It  is  also  applied  to 
ttkc  determination  of  the  amount  of  rent  to  be 
paid  when  the  tenancy  is  terminated  at  some 
period  other  than  one  of  the  regular  intervals 
for  the  payment  of  rent 

APPORTIONMENT.  National  Legisla- 
tors.^  Article  I,  Sec.  Ill,  If  I,  of  the  Consti- 
tution provides  that  the  United  States  Senate 
*shall  be  composed  of  two  senators  from  each 
SUte,*  and  as  provided  by  Article  XVII 
(adopted  in  1913)  these  senators  shall  be 
elected  for  six  years  by  the  direct  vote  of  the 
people  of  each  State.    Article  I,  Sec.  II,  H  1-^, 

Srovides  that  the  members  of  the  House  of 
Representatives  shall  be  chosen  every  second 
year,  and  the  number  shall  not  exceed  one  for 
every  30,000,  though  every  State  must  have  at 
least  one  representative.  Hence  the  number  of 
members  of  the  lower  House  varies  with  the 
population.  When  the  Constitutional  Conven- 
tion of  1787  debated  the  question  of  representa- 
tion the  delegates  of  the  small  States  insisted  on 
'  an  equal  representation  of  the  States  as  such 
in  Congress,  while  the  delegates  from  the  lar^e 
States  advocated  malting  population  the  basis 
of  representation.  A  compromise  was  effected 
whereb3r  all  the  States  were  to  have  equal  rep- 
resentation in  the  Senate,  the  members  being 
chosen  by  the  State  legislatures,  and  the  mem- 
bers of  the  lower  House  were  to  be  chosen 
by  the^  people  and  apportioned  according  to 
population.  For  many  years  the  question  of 
electing  Senators  by  the  direct  vote  of  the  peo- 
ple agitated  the  country  and  finally  in  1913  the 
17th  Amendment  was  passed.  See  Constitu- 
tion OF  THE  United  States. 

Having  decided  that  the  basis  of  member- 
ship should  be  one  for  every  30,000,  the  Con- 
vention guessed  at  the  relative  pojpulation  of 
the  States  and  divided  the  65  members  among 
them.  A  question  then  arose  as  to  whether 
the  number  of  members  should  be  ascertained 
by  dividing  the  whole  population  of  the  coun- 
try by  30,000  or  by  dividing  the  population  of 
each  State  separately  by  30,000  and  adding  the 
quotients.  The  latter  method  was  adopted  and 
pursued  for  50  years,  no  attention  being  paid 
to  fractions  of  population.  In  1840,  the  popu- 
lation having  grown  enormously,  the  ratio  was 
placed  at  70,680  and  each  State  was  allotted  as 
many  representatives  as  its  population  would 
contain  the  ratio,  with  an  additional  represen- 
tative if  there  remained  a  fraction  of  more 
than  one-half  the  divisor.  In  1853 .  another 
change  was  made.  The  whole  number  of  rep- 
resentatives was  first  determined  and  the  ratio 
ascertained  by  dividing  the  whole  population  by 
that  number;  the  population  of  eaich  State  was 
then  divided  by  the  ratio  and  the  quotient  rep- 
resented the  number  of  members  for  the  State. 
If  this  did  not  make  the  total  number  of  rep- 
resentatives agreed  upon,  the  number  lacking 
was  divided  among  the  States  haying  the 
largest  fractional  remainders.  Hence  it  some- 
times happened  that  a  representative  was  al- 
lowed to  a  State  that  did  not  have  a  remainder 
of  one-half,  while  at  other  times  States  diat 
Jiad  remainders  of  more  than  one-half  failed 
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to  receive  an  extra  member;  occasionally  the 
niunber  of  representatives  of  one  State  would 
be  decreased  by  an  increase  of  one  in  the  size 
of  the  House.  In  1910  a  method  introduced 
assumed,  that  the  divisor  was  a  continuous 
quantity  between  certain  limits,  that  is,  subject 
to  slisnt  indefinite  changes  or  increments.  ^  It 
would  be  easy  to  determine  the  critical  points 
at  which  the  decimal  part  of  the  quotient  for 
each  State  passes  one-half  and  divisors  were 
selected  midway  between  each  two  critical 
points.  Thus  a  series  of  tables  was  obtained 
under  which  each  one  apportioned  oite  more 
representative  than  its  predecessor  and  one 
representative  for^  every  major  fraction,  the 
minor  fractions  being  disregarded.  As  decided 
at  various '  times  the  ratio  of  population  to 
each  representative  has  been  as  follows : 


Census 

Date  of  Ap- 
portionment 
Act 

States 

Members 

Ratio 

1790 

Constitution 

1789. 

14  Apr.    1792 
14  Jan.    1802 

21  Dec.   1811 
7  Mar.  1822 

22  May   1832 
25  Tune   1842 

23  May  1850 
23  May   1860 

2  Feb.    1872 
25  Feb.    1882 

7  Feb.    1891 
16  Jan.    1901 

8  Aug.   1911 

24 
26 
32 
34 
37 
38 
44 
45 
46 

65 
105 
141 
181 
213 
240 
223 
234 
243 
293 
325 
356 
386 
433 

3b.000 
33.000 

1800 

33.000 

1810 

35,000 

1820 

40,000 

1830 

47,700 

1840 

70.680 

1850 

93,423 

I860 

127.381 

1870 

131.425 

1880 '... 

151,911 

1890 

173.901 

1900 

194.182 

1910 

211,877 

Oftentimes  after  an  apportionment  has  been 
made  a  new  State  or  States  have  been  admitted 
and  they  are  allowed  one  representative  until 
the  next  apportionment.  Hence,  while  the  Ap- 
portionment Act  of  8  Au^.  1911  provided  for 
433  members,  the  admission  of  Arizona  and 
New  Mexico  raised  the  membership  to  435. 

Under  the  G)nstitution  the  States  were  to 
be  represented  according  to  their  respective 
members,  but  onlv  three*fifths  of  the  slaves 
were  to  oe  counted.  Accordingly  the  whites  of 
the  South  had  a  greater  proportional  repre- 
sentation than  the  Northern  whites,  but  the 
total  population  of  the  South  had  less  represen- 
tation than  the  total  population  of  the  North. 
When  slavery  was  abolished  the  question  of 
representation  again  arose  and  the  14th  Amend- 
ment was  passed  providing  that  if  the  right  to 
vote  in  any  State  were  abridged  ^the  basis  of 
representation  therein  shall  be  reduced  in  the 
proportion  which  the  number  of  such  male  citi- 
zens shall  bear  to  the  whole  number  of  male 
citizens  21  years  of  age  in  the  State.*  Thus  if 
a  State  should  allow  full  negro  suffrage  it 
should  have  full  representation,  but  under  the 
terms  of  the  15th  Amendment,  which,  soon  fol- 
lowed, the  States  could  not  limit  the  suffrage 
becaase  of  race,  color  or  previous  condition  of 
servitude.  All  States  have  full  representation, 
albeit  some  do  restrict  the  suffrage  for  rea- 
sons other  than  those  specified  in  the  amend- 
ment (such  as  educational  limitations).  See 
Electoral  Qualifications. 

When  the  apportionment  has  been  made  by 
Congress  it  is  the  business  of  the  State  legisla- 
ture to  lav  out  the  State  in  districts  for  the 
election  of  Congressmen.    These  districts  must 


be  contiguous  and  compact  and  as  nearly  equal 
in  population  as  possible.  In  arranging  these 
districts  the  dominant  party  by  combinations  of 
various  Jdnds  and  unworthy  scheming  and 
trickery  so  maps  the  State  that  their  opponents 
are  in  a  hopeless  minority  at  the  polls.  Such 
methods  are  known  as  the  •gerrymander* 
(q.v.),  the  *shoe  string*  or  the  •saddle  bag.* 
If  a  State  has  not  been  divided  into  districts 
all  the  Q>ngressmen  are  elected  by  general 
ticket,  which  is  also  the  case  if  Congress  has 
reduced  the  representation.  If  there  be  an 
increase  of  representatives  and  the  State  be 
not  redistricted  before  election,  the  additional 
members  are  chosen  by  general  titket.  See 
Congress;  House  op  Representatives;  Sen- 
ate OF  THE  United  States. 

State  Legislators. —  In  most  States  the 
county  is  the  unit  of  representation,  though  in 
a  few  of  the  older  States  the  township  is  the 
unit  Some  States  require  that  county  lines  be 
considered  in  arranging  the  legislative  districts 
and  while  this  holds  true  in  New  York,  a  county 
mav  be  divided  into  two  or  more  districts.  The 
endeavor  is  usually  made  to  equalize  the  popu- 
lation of  districts,  but  some  ox  the  States  still 
retain  the  original  privileges  of  their  local 
areas,  thus  causing  great  inequalities  in  {popula- 
tion. In  some  States  each  county  is  limited  to 
one  senator  regardless  of  population,  while  in 
Rhode  Island  each  town  has  a  senator  and  one 
only,  so  that  Providence  has  no  more  voice  in 
the  upper  branch  of  the  State  legislature  than 
a  small  village.  In  Massachusetts  the  numeri- 
cal system  has  been  fully  adopted.  In  some  of 
the  States  with  cities  of  enormous  population, 
the  constitutions  have  placed  restrictions  on  the 
power  these  cities  may  exert  in  the  legislature; 
for  instance.  New  York  city  may  never  elect 
more  than  one-third  of  the  members  of  the 
legislature.  Such  a  restriction  obtains^  in 
Pennsylvania.  The  legislature  usually  divides 
the  State,  but  in  some  States  (as  New  York 
and  Michigan)  the  legislature  only  indicates 
the  senatorial  districts,  leaving  the  establish* 
ment  of  assembly  districts  to  the  local  authori- 
ties. There  are  great  differences  in  the  States 
regarding  the  methods  and  details  of  legislative 
apportionment.  In  Illinois  minority  represen- 
tation is  in  use.  There  senatorial  and  assem- 
bly districts  are  identical,  one  senator  and 
three  assemblymen  representing  each  district. 
Each  voter  has  three  votes  for  members  of 
the  assembly. 

Municipal  Legislators. —  The  State  con- 
trols city  government  in  varjang  degrees  and 
in  diverse  particulars.  Most  cities,  under  char- 
ters granted  bv  the  States,  have  a  mayor  and 
council,  elected,  by  popular  vote,  the  first  repre- 
senting the  administrative  branch  of  the  gov- 
ernment and  the  latter  the  legislative.  The 
majority  of  the  councils  consist  of  a  single 
body  elected  by  wards  or  districts  usually  tor 
one  or  two  years.  In  some  cities  there  is  a 
bicameral  council,  the  members  of  one  branch 
being  elected  by  districts,  one  member  to  each, 
while  the  members  of  the  smaller  branch  are 
elected  by  the  whole  city  or  by  larger  districts. 
The  districts  or  wards  are  usually  determined 
by  city  officials  and  there  too  gerrymandering 
plays  its  part  as  well  as  in  State  or  national 
politics.  Under  the  commission  form  of  gov-, 
emment  there  is  no  question  of  appdntment 
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since  the  commissioners  are  elected  at  large 
and  are  presided  over  1^  the  mayor,  who  is 
one  of  their  number.  These  men  constitute 
the  executive  and  legislative  branches  of  gov- 
ernment combined,  pass  all  ordinsmces,  handle 
the  city  funds,  and  hence  centralize  in  theni- 
selves  all  legislative  and  administrative  powers. 


Gdodnow,  F.  J.,  *  Municipal  Government* 
(New  York  1910);  Hart,  A.  B.,  ^Actual 
Government*  (New  York  1903) ;  Hinsdale, 
B.  A.,  ^The  American  (Government.  National 
and  State*  (4th  ed,  New  York  1905)  ;  Munro, 
W.  B.,  <City  (Government  by  Commission* 
(New  York  1913)  and  < Principles  and  Metfiods 


Ratios  under  Constitution  and  at  each  Census.  1790  to  1910.  by  SUtes 

Ratios  Undbr  Co 

»NSnTUTION  AND   CENSUSES 

Consti- 
tution 

1T90 

1800 

1810 

1820 

183(f 

1840 

1850 

1860 

1870 

1880 

1890 

1900 

1910 

State 

i 

sf 

§ 

^ 

i 

1 

1 

ee 

s 

®1 

5 

CI 

00 

i 

00 

Representation 

Alabama       

1 

3 

5 

7 

7 

6 

8 

8 

9 

9 

10 

Arizona 

ArVnnnas 

1 

1 
2 

2 
2 

3 
3 

4 
4 
1 
4 
1 
2 
9 

5 
6 
1 
4 
1 
2 

10 

1 

20 

13 

11 

7 

11 

6 

4 

6 

12 

11 

5 

7 

14 

1 

3 

1 

2 

7 

6 

7 

2 

4 

1 

2 

11 

1 

22 

13 

11 

8 

11 

6 

4 

6 

13 

12 

7 

7 

15 

1 

6 

1 

2 

8 

11 
25 
11 
11 

14 
12 

16 
10 

California 

Colorado 

^ 

Connecticut 

5 

1 

7 

1 

7 
1 

7 
2 

6 

1 

6 

1 

4 
1 
1 
8 

4 
1 
1 
8 

4 
1 
1 
7 

Delaware 

Florida 

3 

2 

4 

6 

7 

9 

Idaho 

Tllinms    . 

1 
1 

1 
3 

3 
7 

7 

10 

2 

9 
11 
2 

14 
11 
6 
1 
9 
5 
5 
5 

10 
6 
2 
5 
9 

19 

13 
9 
3 

10 
6 
5 
6 

11 
9 
3 
6 

13 

Indiana 

Iowa .              .         

Xansas , 

Kentucky 

2 

6 

10 

1 
•7 

9 
13 

12 
3 
7 
9 

13 

13 
3 
8 
8 

12 
1 

10 

4 
7 
6 
10 
3 

10 

4 

6 

6 

11 

4 
2 
5 

7 

Louisiana , 

Maine 

Maryland 

6 
8 

8 
14 

9 
17 

MAflnachniMTttfl   ,      

Michigan 

Minnesota 

MississinDi    

1 

1 
1 

2 
2 

4 
5 

iSiS^i!^::;:::::::::::::::: 

Montana. 

Nebraska 

1 
1 
3 
5 

1 

1 
3 

7 

Nevada         

New  Hampshire 

3 

4 

4 
5 

5 
6 

6 
6 

6 
6 

5 
6 

4 
5 

3 
5 

New  Jersey 

New  Mexico 

New  York 

6 

5 

10 
10 

17 
12 

27 
13 

34 
13 

40 
13 

34 
9 

33 
8 

31 
7 

33 
8 

34 

9 

1 
21 

34 
9 
1 

21 

37 
.   10 

21 

North  Carolina 

North  Dakota 

Ohio 

1 

6 

14 

19 

21 

21 

19 

20 

Okkihoma 

Oregon 

1 

25 

2 

6 

1 
24 

2 

4 

1 

27 

2 

5 

1 

28 
2 

7 
2 

10 
.   11 

2 

30 

2 

7 

2 

10 

13 

1 

2 

10 

2 

4 

10 

1 

32 

10 
16 

10 

11 

Pennsylvania 

8 

1 
5 

13 
2 
6 

18 
2 
8 

23 
2 
9 

26 
2 
9 

28 
2 
9 

24 
2 
7 

36 

South  Carolina 

South  Dakota 

Tennessee , . . 

1 

3 

6 

9 

13 

11 
2 

10 
2 

8 

4 

10 
6 

Utah 

2 
19 

4 
22 

6 
23 

5 

22 

5 

21 

4 
15 

3 
13 

3 
11 

3 
9 

2 
10 

1 
4 
9 
1 

Virginia , 

10 

Washington 

West  Virginia 

3 
8 

2 

3 

6 

Wyoming ^       ^ 

Total 

65 

106 

142 

186 

213 

242 

232 

237 

243 

293 

332 

357 

386 

435 

*  Included  in  the  30  members  originally  assigned  to  Massachusetts,  but  credited  to  Maine  after  its  admission  as  a  State 
15  Mar.  1820. 


the  members  apportioning  among  themselves 
the  headship  of  the  main  administrative  de- 
partments. See  Municipal  Government;  Com- 
mission Government;  Bicameral  System. 
Consult  Ashley,  R.  L.,  ^The  American  Federal 
Statc^  (New  York  1908)  ;  Beard,  C.  A.,  <Amcr- 
ican  City  Government^  (New  York  1912) ; 
Bruere  and  Shepardson,  ^Thc  New  City  Gov- 
ernment >  (New  York  1912) ;  Bryce,  James, 
<The  American  Commonwealth^  (4th  ed., 
London  1910) ;  Fairlic,  J.  A.,  ^Essays  in 
Municipal  Administration*   (New  York  1910)  ; 


of    Municipal     Administration*     (New    York 
1916) ;  Reinsch,  P.  S.,  ^American  Legislatures 
and  Legislative  Methods*  (New  York  1907). 
Irving  E.  Rines, 
Author  < History  of  the  United  States.^ 
APPOSITION,   a   grammatical   term   im- 
plying the  relationship  m  which  one  or  more 
nouns  or  substantive  phrases  or  clauses  stand 
to  a  noun  or  pronoun,  which  they  explain  with- 
out heing  predicated  of  it,  and  with  which  they 
agree  in  case :  as  Qcero,  the  orator,  lived  in  the 
1st  centur>'  before  Christ;  the  opinion  that  a 
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severe  winter  is  ffenerally  followed  by  a  good 
summer  is  a  vulgar  error. 

APPRAISEMENT,  a  formal  valuation  of 
property,  according  to  legal  requirements,  'or 
by  agreement  between  the  parties  interested. 
Official  appraisements  in  legal  proceedings  are 
usually  performed  according  to  statute;  the 
principal  cases  where  such  appraisals  are  or- 
dered are  in  the  case  of  goods  subject  to  duty, 
the  personal  estate  of  a  decedent,  of  property 
taken  over  by  government  or  other  authorities 
by  right  of  eminent  domain,  etc.  Unofficial 
appraisements  take  place  by  agreement  of  the 
parties  interested,  such  as  in  the  case  of  insured 
property  which  has  been  partially  or  totally 
destroyed.    See  Customs;  Tariff  Laws. 

APPREHENSION  (Latin  apprehensio, 
from  ad  ^  frehendere,  to  seize),  a  term  em- 
ployed to  denote  the  subjective  character  of 
perception.  In  the  philosophy  of  Aristotle  the 
act  of  attaining  direct  acquaintance  with  any 
truth  or  object  of  knowledge  was  called  Oiyely^ 
which  figuratively  means  a  touching  or  immedi- 
ate contact  with  truth.  The  scholastics  trans^ 
lated  this  term  by  the  word  apprehension, 
which  has  descended  with  modified  and  ex- 
ten^d  meaning  to  modem  philosophy.  This 
word  has  accordingly  been  employed  to  desig- 
nate the  act  or  faculty  (1)  of  perceiving  any- 
thing through  the  senses,  (2)  of  forming  an 
image  in  imagination,  (3)  of  conceiving  with- 
out judging,  the  so-called  simple  apprehension 
of  nominahstic  logic ;  or  (4)  a  relatively  sinaple 
and  immediate  act  of  intellection  with  or  with- 
out reference  to  an  external  object.  In  this 
use  of  the  word  it  distinguishes  this  form  of 
intellection  from  the  more  complex  and  elabo- 
rated forms  of  knowledge  denoted  by  the  words 
comprehension,  judgment,  etc.  Thus,  for  ex- 
ample, when  an  object  or  event  is  viewed  apart 
from  other  things  or  events,  it  is  said  to  be 
apprehended.  When  brought  into  systematic 
relations  with  kindred  objects  of  knowledge  we 
say  it  is  comprehended.  Stone^  makes  a  rather 
important  distinction  between  implicit  and  ex- 
plicit apprehension.  Through  frequent  recog- 
nition of  an  object  of  knowledge  tlie  mind  ac- 
quires the  ability  to  distinguish  and  identify  it 
as  a  whole  wiuioyt  apprehending  any  of  its 
constituent  elements.  The  act  which  thus 
grasps  its  object  without  conscious  combination 
or  synthesis  of  parts  is  an  implicit  apprehen- 
sion. If  attention  lingers  upon  the  object,  a 
tendency  toward  multiplicity  arises,  the  com- 
ponent parts  become  discernible,  and  implicit 
apprehension  becomes  explicit.  ^  In  the  one 
there  is  a  distinctionless  unity;  in  the  other  a 
conscious  synthesis.  Implicit  apprehension  is  a 
form  of  what  Professor  Ladd  calls  the  con- 
densation of  a  series  and  is  an  important  aim 
and  result  of  correct  mental  training. 

Wundt  distinguishes  apprehension  from  ap- 
perception, or  what  we  should  call  clear  and 
self-conscious  perception,  in  a  very  suggestive 
though  highly  figurative  way.  He,  of  course, 
recognizes  that  in  a  series  of  temporarily  suc- 
cessive ideas  or  mental  states  the  one  immedi- 
ately present  in  perception  has  the  most  favor- 
able position  as  regards  clearness  and  distinct- 
ness. Likewise,  in  a  spatial  series,  or  in  a 
complex  of  simultaneously  interconnected  fact- 
ors present  in  consciousness,  some  factors  are 


more  favorably  located  than  others.  There  is, 
accordingly,  a  state  of  clearest  grasp  in  con- 
sciousness, which,  when  accompanied  by  a 
special  feeling,  is  called  attention.  This  state 
of  clearest  grasp  is  figuratively  styled  the  fixa- 
tion point  of  consciousness,  or,  more  briefly,  the 
inner  fixation  point.  In  contrast  the  whole 
complex  psychical  content  is  called  the  field  of 
consciousness.  A  conscious  process  which 
passes  into  an  unconscious  state  is  said  to  pass 
below  the  threshold  of  consciousness.  A  psy- 
chical compound  which  enters  the  field  of  con- 
sciousness passes  on  to  the  inner  fixation  point, 
then  out  again  into  the  field,  and  finally  de- 
scends below  the  threshold,  is  an  apperceived 
compound.  But  just  as  such  compounds  may 
enter  the  field  of  consciousness  before  reaching 
the  point  of  fixation,  so  may  other  compounds 
enter  the  field  and  pass  out  again  without  en- 
tering the  fixation  point  at  all.  ^uch  compounds 
are  only  apprehended.  Thus  it  appears  that 
Wundt's  distinction  between  apprehension  and 
apperception  is  simply  one  of  relative  clearness 
and  distinctness  of  perception.  Perceptions 
that  are  vague  and  unclear  are  called  apprehen- 
sions, while  those  which  are  clear,  selfrcon- 
scious  and  voluntary  are  apperceptions.  Con- 
sult Wundt,  ^Outlines  of  PsychofoRy*  (Leipzig 
1907);  Stout,  ^Analytical  Psychology>  (Lon- 
don 1909);  Titchener,  E.  B.,  <Textbook  of 
Psychology >  (New  York  1910). 

APPRENTICESHIP,  in  law,  a  contract 
by  which  a  person  called  a  master,  who  under- 
stands some  art,  trade  or  business,  undertakes 
to  teach  the  same  to  another  person,  commonly 
a  minor,  and  called  the  apprentice,  who,  on  his 

§art,  is  bound  to  serve  the  master,  during  a 
efinite  period  of  time,  in  such  art,  trade  or 
business.  At  common  law  an  infant  may  bind 
himself  apprentice  by  indenture,  because  it  is 
for  his  benefit.  But  this  contract,  on  account 
of  its  liability  to  abuse,  has  been  regulated  by 
statute  in  the  United  States,  and  is  not  binding 
upon  the  infant  unless  entered  into  by  him  with 
the  consent  of  the  parent  or  guardian,  or  by 
the  parent  or  guardian  for  him,  with  his  con- 
sent. The  contract  need  not  specify  the  par- 
ticular trade  to  be  taught,  but  is  sufficient  if 
it  be  a  contract  to  teach  such  manual  occupa- 
tion or  branch  of  business  as  shall  be  found 
best  suited  to  the  genius  or  capacity  of  the 
apprentice.  This  contract  must  generally  be 
entered  into  by  indenture  or  deed.  The  contract 
is  to  continue,  if  the  apprentice  be  a  male,  only 
during  minority,  and  if  a  female  only  until 
she  arrives  at  the  age  of  18.  The  duties 
of  the  master  are  to  instruct  the  apprentice  by 
teaching  him  the  knowledge  of  the  art  which  he 
had  undertaken  to  teach  him,  though  he  will 
be  excused  for  not  making  a  good  workman  if 
the  apprentice  is  incapable  of  learning  the  trade, 
the  burden  of  proving  which  is  on  the  master. 
Ordinarily  the  indenture  should  contain,  among 
other  things,  a  stipulation  that  the  apprentice 
shall  be  taught  the  general  rules  of  arithmetic. 
The  master  must  not  abuse  his  authority,  either 
by  bad  treatment  or  by  subjecting  his  apprentice 
to  menial  employments  unconnected  with  the 
business  he  has  to  learn;  but  he  may  correct 
him  with  moderation  for  negligence  and  mis- 
behavior. He  cannot  dismiss  his  apprentice 
except  by  consent  of  all   the  parties   to  the 
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iodentare.  He  cannot  remove  the  apprentice  out 
of  the  State  under  the  laws  of  which  he  was 
apprenticed  unless  such  removal  is  provided  for 
in  the  contract  or  may  be  implied  in  its  nature; 
and  if  he  do  so  remove  him  the  contract  ceases 
to  be  obligatory.  An  infant  apprentice  is  not 
capable  in  law  of  consenting  to  his  own  dis- 
charge. After  the  apprenticeship  is  at  an  end 
the  master  cannot  retain  the  apprentice  on  the 
ground  that  he  has  not  fulfilled  his  contract, 
unless  specially  authorized  by  statute.  An  a^ 
prentice  is  bound  to  obey  his  master  in  all  his 
lawful  commands,  take  care  of  his  property, 
promote  his  interests,  endeavor  to,  learn  his 
trade  or  business  and  perform  all  the  covenants 
in  his  indenture  not  contrary  to  law.  He  must 
not  leave  his  master's  service  during  the  term 
of  the  apprenticeship.  If,  without  the  knowl- 
edge or  consent  of  me  master,  an  apprentice  is 
employed  by  a  third  person,  the  master  is 
entitled  to  all  his  earnings,  whether  the  person 
who  employed  him  did  or  did  not  know  diat  he 
was  an  apprentice.  In  an  action  for  harboring 
or  enticing  away  an  apprentice  it  must  be  shown 
that  the  defendant  nad  a  knowledge  of  the 
apprenticeship.  The  enlistment  of  an  apprentice 
in  the  military  service  dissolves  the  relation  of 
master  and  servant,  and  the  master  has  no 
claim  to  the  bounty  money  or  pay  of  the  ap- 
prentice so  enlisted.  A  master  cannot  delegate 
to  another  the  power  to  chastise  his  apprentice, 
as  his  authority  is  a  personal  one.  At  common 
law  an  apprenticeship  is  a  relation  which  jcannot 
be  assigned,  but  if  under  such  an  assignment 
the  apprentice  continue  with  his  new  master 
with  the  consent  of  all  the  parties  and  his  owil 
it  will  be  construed  as  a  continuation  of  the  old 
apprenticeship.  Consult  ^Apprentices^  (in 
^Corpus  Juris,>  Vol.  IV,  pp.  141^-54,  New  York 
1914). 

APPROACHES,  MiHtary.  The  succes- 
ors  of  Vauban  followed  up,  as  far  as  practi- 
cable, the  methodical  stages  in  conducting  the 
attack  founded  upon  his  long  experience,  and 
which  consisted  m  a  single  or  a  double  con- 
nected attack:  approaching  the  points  assailed 
by  as  many  lines  of  communication,  directed 
upon  them,  as  circumstances  seemed  to  de- 
mand, and  protecting  these  approaches  by  three 
continuous  main  lines  of  trenches,  termed  the 
parallels,  and  several  portions  of  parallels, 
termed  demi-parallels,  pfaced  between  the  sec- 
ond and  third  parallels,  all  of  them  very  care- 
fully placed  so  as  to  be  in  good  tactical  rela- 
tions to  one  another. 

The  approaches  were  usually  run  in  zigzag 
directions  toward  the  salients  of  the  defenses, 
crossing  the  lines  of  the  capitals  of  these 
salients,  the  front  of  each  approach  gradually 
contracting  as  it  was  advanced  toward  the 
salient,  and  each  bo^u  of  the  approach  re- 
ceiving such  a  direction  as  not  to  expose  it  to 
an  enfilading  fire  from  any  point  of  the  de- 
fenses within  cannon-range.  In  addition 
to  the  communications  between  the  parallels, 
two  or  more  lines  of  approaches  were  run.  from 
the  positions  selected  for  the  depots  of  the 
trendies,  to  points  of  the  first  paraUel  con- 
venient for  the  supplies  for  this  and  the  other 
lines  of  works.  These  were  also  usually  run 
in  the  direction  of  the  capitals  of  some  two  or 
more  of  the  salients. 


Besides  giving  the  boyaux  directions  un- 
favorable to  an  enfilading  fire  from  the  de- 
fenses, each  one  is  extended  some  12  or  13 
yards  back,  to  the  rear  of  the  one  bdiind  it, 
so  that  should  the  besieged  endeavor  to  take  up 
a  temporary  position,  exterior  to  his  main  de- 
fenses, each  boyau  would  still  be  covered  by 
the  portion  of  the  one  in  advance  of  it  run 
to  the  rear,  not  only  from  an  enfilading  but 
from  any  slant  reverse  views,  except  from 
points  so  far  beyond  the  defenses  as  to  make 
their  temporary  occupation  very  perilous  to  the 
besieged,  from  their  exposure  to  open  assaults. 

The  j>ositions  given  to  the  approaches  along 
the  capitals  are  not  obligatory;  but  will  gen- 
erally be  found  to  offer  more  advantages  than 
any  other  that  could  be  given  them  on  ground 
entirely  unobstructed.  In  the  first  place,  the 
capitals  are  the  shortest  lines  from  die  parallels 
to  the  salients  of  the  defenses.  In  the  second, 
running  the  boyaux  across  the  capitals,  and 
gradually  diminishing  the  extent  of  their  front, 
the  entire  approach  will  be  better  flanked  by 
the  fire  of  the  parallel  in  its  rear;  will  be  in 
a  position  to  receive  but  little  if  any  of  the  fire 
which  is  delivered  from  the  two  faces  of  the 
salient  upon  which  it  is  run ;  will  be  out  of  the 
line  of  fire  of  the  batteries  enfilading  these  two 
faces^;  and  will  usually  be  in  the  most  favorable 
position  to  defile  each  boyau  from  the  fire  of 
the  besieged. 

The  front  occupied  by  each  approach  will 
depend  upon  the  length  given  to  each  boyau. 
As  a  general  rule,  the  boyau  should  not  receive 
a  greater  length  than  100  yards,  in  order  not 
to  expose  too  long  a  line  to  tempt  the  besieged 
to  enfilade  it,  and  the  approacji  may  be  started 
at  the  first  parallel  with  a  front  of  60  yards, 
which  should  be  gradually  narrowed,  so  as  to 
have  a  front  of  about  30  yards  at  the  position 
of  the  third  parallel. 

Prior  to  the  great  European  War,  one  of  the 
most  tremendous  combinations  of  approaches 
in  the  history  of  war  was  at  the  siege  of  Sebas- 
topol.  It  comprised  the  digging  of  no  less  than 
70  miles  of  sunken  trench,  and  the  employment 
of  60,000  fascines,  80,000  gabions  and  1,000,000 
sand-bags  to  protect  the  men  working  in  the 
trenches  and  at  batteries.    See  Siege. 

APPROPRIATION,  a  term  denoting  a 
specific  sum  set  apart  by  the  legislative  power 
for  a  designated  purpose.  In  the  United  States 
no  money  can  be  drawn  from  the  Treasury 
excei>ting  by  appropriations  made  by  law  (Con- 
stitution, Art.  0.  See  Appropriations,  Amer- 
ican System  of. 

Appropriation  of  payments  refers  to  the 
application  of  a  payment  made  to  a  creditor  by 
•his  debtor,  to  one  or  more  of  several  debts. 
The  debtor  has  the  first  right  of  appropriation. 
No  precise  words  are  required  of  him,  his  in- 
tention when  made  known  being  sufficient,  but 
such  facts  must  be  proved  as  will  lead  a  jury  to 
infer  that  he  did  intend  to  make  the  specific 
appropriation  claimed.  An  entry  made  by  the 
debtor  in  his  own  book  at  the  time  of  payment 
is  an  appropriation  if  made  known  to  the 
creditor,  out  otherwise  if  not  made  known  to 
him.  The  same  rule  applies  to  a  creditor's 
entry  communicated  to  his  debtor.  If  the  debtor 
does  not  apply  the  payment,  the  creditor  niay 
do  so.  There  are.  however,  some  restrictions 
upon  this  right    The  debtor  must  have  known 
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and  waived  his  rig^t  to  appropriate.  Hence  an 
agent  cannot  always  appo^  his  principal's  pay- 
ment. He  cannot,  upon  receipt  of  money  due 
his  principal,  apply  the  funds  to  debts  due  him- 
self as  agent,  selecting  those  barred  by  the 
statute  of  limitations.  A  creditor  having  sev- 
eral demands  may  apply  the  payments  to  a  debt 
not  secured  by  sureties,  where  other  rules  do 
not  prohibit  it.  The  court  will  direct  the  appli- 
cation of  a  payment  upon  the  failure  of  both 
debtor  and  creditor  to  do  so.  Payments  made 
on  account  are  first  to  be  applied  to  the  interest 
due  thereon  at  the  tim?  of  payment,  and  if  the 
pa3mient  exceed  the  amount  of  interest,  the  bal- 
ance goes  to  exting^uish  the  principal.  3  Sandf. 
Ch.  (N.  Y.)  608;  11  Paige  Ch.  (N.  Y.)  619. 
Funds  must  be  applied  by  the  creditor  to  a  judg- 
ment bearing  interest,  in  preference  to  an  un- 
liquidated account  When  no  other  rules  of 
appropriation  intervene,  the  law  applies  part- 
payments  to  debts  in  the  order  of  time,  dis- 
charging: the  oldest  first.  The  general  rule  is 
that  neither  debtor  nor  creditor  can  so  apply 
a  payment  as  to  affect  the  liability  of  sureties 
without  their  consent.  Where  a  principal  makes 
general  payments  the  law  presumes  them,  prima 
jctcie,  to  be  made  upon  debts  guaranteed  by  a 
surety  rather  than  upon  others,  although  cir- 
cumstances and  intent  will  control  this  rule,  as 
they  do  other  rules  of  appropriation.  5  Leigh 
(Va.)  329.  Pajrments  upon  continuous  accounts 
are  applied  to  the  earliest  items  of  account  un- 
less a  different  intent  can  be  inferred.  5  Mete. 
(Mass.)  268;  23  Me.  24;  3  Sumn,  C.  C  9& 
Where  a  creditor  of  an  old  firm  continues  his 
account  with  the  new  firm,  payments  by  the 
latter  will  be  applied  to  the  old  debt,  prima 
facie,  the  preceding  rule  of  continuous  accounts 
guiding  the  appropriations.  A  different  intent, 
however,  clearly  proved,  will  prevail.  The  ap- 
propriation cannot  be  changed,  when  once  made, 
but  by  common  consent,  and  rendering  an  ac- 
count and  bringing  suit  declaring  in  a  particular 
way  is  evidence  of  an  appropriation.  9  Paige 
Ch.  (N.  Y.)  165. 

APPROPRIATIONS.  American  System 
of.  The  Constitution  ot  the  United  States 
provides  that  no  money  shall  be  drawn  from 
the  treasury  except  under  appropriations  made 
by  law  (Art.  I,  Sec.  IX,  H  7)  and  that  no  ap- 
propriation for  the  army  shall,  be  made  for 
more  than  two  years  (Art.  I,  Sec.  VIII,  I  12). 
In  1789,  when  the  Treasury  Department  was 
established.  Congress  directed  the  Secretary  to 
prepare  estimates  of  public  expenditures,  but 
as  explained  elsewhere  (see  Budgets,  Ameri- 
can) this  is  purely  a  tormal  duty  and  the 
executive  estimates  (known  as  the  Book  of 
Estimates)  merely  form  a  basis  from  which 
Congress  can  formulate  the  plans  for  revenues 
and  expenditures.  ^  Thus  the  only  manner  in 
which  the  Executive  Department  participates 
in  the  framing  of  appropriation  bills  is 
dirough  the  presidential  power  of  veto^  and 
accordingly  the  Legislature  may  be  said  to 
have  complete  control  over  the  expenditure  of 
public  funds.  The  Constitution  provides  that 
all  bills  for  raising  revenue  shalf  originate  in 
the  House  of  Representatives  (Art.  I,  Sec.  VII, 
T  1^,  wherefore  it  was  easily  assumed  that, 
having  the  initiative  in  raising  revenues,  the 
House  should  also  have  similar  control  over 
expenditures.     This   right  has  been  jealously 


guarded,  but  the  jplacine  of  control  of  the  ex- 
penditure of  pubhc  funds  in  the  hands  of  Con- 
gress has  resulted  in  scattering  the  responsi- 
bility, though  this  latter  evil  was  not  so  notice- 
able when  the  committee  on  ways  and  means 
had  charge  of  both  revenue  and  appropriation 
bills-  In  1865,  however,  the  task  of  preparing 
appropriation  bills  was  taken  away  from  this 
committee  and  delegated  to  a  special  committee 
on  appropriations.  In  1880  and  1885  still  more 
sweeping  changes  were  made,  the  committee 
on  appropriations  bein^  deprived  of  some  of  its 
powers  which  were  given  to  new  committees 
created  to  prepare  bills  for  separate  depart- 
ments of  administration.  These  bills  were  14 
in  number,  of  which  the  committee  on  appro- 
priations was  to  have  charge  of  six,  namely: 
(1)  Legislative,  executive  and  judicial;  (2) 
District  of  Columbia;  (3)  fortifications;  (4) 
pensions;  (5)  sundry  civil;  (6)  deficiency. 
The  other  appropriation  bills  with  the  com- 
mittees handling  them  were  as  follows;  (1) 
Agriculture,  committee  on  agriculture;  (2-3) 
army  and  military  academy,  committee  on  mil- 
itary affairs;  (4)  diplomatic  and  consular, 
committee  on  foreign  affairs;  (5)  Indian,  com- 
mittee on  Indian  affairs;  (6)  naval,  com- 
mittee on  naval  affairs;  (7)  post-office,  com- 
mittee on  post-office,  and  (o)  rivers  and  har- 
bors, committee  on  rivers  and  harbors.  With 
this  divided  initiative  there  is  a^  tendency  for 
each  committee  to  magnify  the  importance  of 
the  work  intrusted  to  it  and  to  attempt  log- 
rolling in  an  effort  to  secure  as  large  an  appro- 
priation as  possible,  regardless  of  the  needs  or 
merits  of  claims  of  other  departments. 

Annual  Appropriationsw —  Appropriations 
are  divided  into  three  classes:  Annual,  per- 
manent specific  and  permanent  annual.  The 
first  class  is  enumerated  above.  Under  an  act 
of  20  June  1874,  unexpended  balances  of  ap- 
propriations (with  few  exceptions)  remaining 
in  the  treasury  books  for  two  fiscal  years  are 
to  be  carried  to  the  surplus  fund  and  turned 
back  into  the  treasury.  The  exceptions  con- 
sisted of:  (1)  Permanent  specific  appropria- 
tions ;  (2)  continuing  appropriations  such  as 
those  for  rivers  and  harbors  and  public  works; 
(3)  pay  of  the  army  and  navy  marine  corps^ 
since  the}r  often  participate  in  long  cruises ;  (4) 
claims  arising  under  a  treaty  with  Great  Britain 
and  pre-existing  contracts.  Under  the  head  of 
permanent  specific  appropriaticHis  come  those 
specifically  made  for  certain  definite  ends  but 
which  remain  available  until  entirely  expended, 
such  as  appropriations  for  improving  rivers 
and  harbors  and  the  construction  ot  public 
works.  Among  the  ]>ermanent  annual  appro- 
priations (which  do  not  require  annual  vote 
but  which  rest  upon  prior  enactment  of  laws) 
are  payments  of  interest  on  public  debt,  the  re- 
quirements for  the  sinking  fund,  refunds  and 
taxes  collected  through  error,  salaries  of  judges 
and  expenses  of  collecting  customs  duties.  The 
salary  Items  contained  in  the  regular  appropria- 
tion bills  might  properly  be  classed  under  the 
head  of  permanent  annual  appropriations,  since 
they  are  authorized  in  other  statutes.  An  ap- 
propriation bill  not  only  may  grant  money  for 
a  specific  and  definite  object  and  for  a  given 
year,  but  may  authorize  the  making  of  con- 
tracts that  will  necessitate  expenditures  for 
many  years  to  come.    Though  the  objects  of 
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these  future  expenditures  may  be  specified  and 
the  amounts  apparently  restricteo,  the  con- 
templated new  works,  once  begun,  may  consti- 
tute a  basis  for  new  demands,  the  ultimate 
cost  of  which  cannot  be  foreseen. 

Unless  unanimous  consent  be  obtained,  new 
le^slation  cannot  be  introduced  in  an  appro- 
priation bill,  nor  can  a  general  appropriation 
bill  or  any  amendment  Siereto  carry  an  ex- 
penditure not  previously  authorized  by  law. 
But  this  rule  is  elastic  since  oftentimes  an  ap- 
propriation bill  may  be  passed  providing  sala- 
ries for  new  clerks  or  officials  in  a  department 
whose  positions  have  not  previously  been 
sanctioned  by  Congress;  and  sometimes  the 
clerical  force  of  a  department  is  reduced  or 
part  of  a  service  already  established  is  elimi- 
nated. Strictly  speaking,  the  reduction  as  well 
as  the  increase  would  constitute  new  legisla- 
tion. In  practice  it  would  be  impossible  to 
consider  every  item  which  involved  an  increase 
or  decrease  of  administrative  force  or  equip- 
ment and  few  objections  are  made  to  such 
items.  But  occasionally  party  strife  becomes 
bitter  and  numerous  items  are  objected  to  and 
thrown  out.  Accordingly  in  1906  the  House 
adopted  a  rule  virtually  depriving  members  of 
the  right  to  object  ana  placing  the  committee 
in  complete  power,  subject,  of  course,  to  ma- 
jority vote  under  the  ordinary  procedure. 

Department  Heads  and  the  Deficiency 
Bills. —  While  Congress  is  sup^sed  to  conti:ol 
expenditures  and  appropriations,  instances 
have  occurred  whereby,  through  loose  prac- 
tices, a  department  head  has  placed  Congress 
in  such  an  embarrassing  position  that  it  was 
really  coerced  into  making  appropriations.  As 
Mr.  Tawney,  chairman  of  the  committee  on 
appropriations,  once  said:  *Many  of  the  Ex- 
ecutive Departments  proceeded  on  the  theory 
that  they,  and  not  Congress,  should  fix  the 
standard  of  public  expenditure,  and  if  the 
amount  appropriated  for  the  service  under 
their  jurisdiction  was  not  in  their  judgment 
adequate,  they  proceeded  to  extend  the  appro- 
priation upon  the  basis  of  their  estimates,  and 
then,  at  the  next  session,  would  submit  defi- 
ciency estimates,  which,  if  not  allowed,  would 
necessitate  the  suspension  of  the  service.*  Ac- 
cordingly in  1905,  in  a  general  appropriation 
bill.  Congress  decreed  that  grants  to  depart- 
ments should  be  apportioned  by  monthly  allot- 
ments so  as  to  avoid  deficiencies,  though  this 
apportionment  might  be  waived  by  the  depart- 
ment head  if  he  stated  the  reason  in  writing. 
But  department  heads  used  this  'privilege  so 
freely  that  Congress  later  enacted  that  the  ap- 
portionment might  be  waived  only  in  case  of 
emergency.  Sometimes,  if  appropriations  for 
a  department  have  been  reduced  and  a' certain 
bureau  of  that  department  be  affected  consid- 
erably by  the  reduction,  the  bureau  chief  en- 
deavors to  secure  the  funds  he  had  requested 
by  drawing  upon  the  general  or  permanent 
fund,  which  often  causes  a  deficiency.  Large 
amounts  are  still  carried  in  deficiency  bills,  in 
spite  of  all  efforts  to  harmonize  estimates  of 
revenues  and  expenditures,  but  this  is  largely 
due  to  legislation  that  was  not  contemplated 
when  the  regular  appropriations  were  under 
consideration.  There  is  also  lack  of  harmony 
between  the  executive  and  legislative  depart- 
ments.    Sometimes  a  department  head  recom- 


mends economical  changes  for  the  good  of  the 
service  or  the  abolition  or  consolidation  of 
certain  customs  districts  which  have  no  fiscal 
justification,  whereupon  fearing  a  loss  of 
patronage,  the  Congressman  of  the  district  af- 
fected attempts  to  defeat  the  proposed  change. 
Often  Congress  is  prodigal  m  its  appropna- 
tions  in  spite  of  executive  appeals  for  economy, 
in  one  case  the  appropriations  exceeding  by 
$115,000,000  the  estimates  submitted  by  the  Sec- 
retaiy  of  the  Treasury.  In  another  instance 
the  departments  asked  for  an  increase  of  171 
employees,  but  instead  of  granting  the  request 
the  appropriations  committee  reduced  the  ex- 
isting number  by  61.  Hence  Congressmen  do 
not  know  whose  recommendations  to  follow. 

Appropriation  bills  in  the  Senate  receive 
somewhat  different  consideration  since  they  do 
not  originate  there.  Originally  the  finance 
committee  considered  all  appropriation  bills, 
but  in  1867  all  bills  except  the  rivers  and  har- 
bors bill  were  taken  away  and  assigned  to  the 
ne>y  committee  on  appropriations.  But  in  order 
to  insure  harmony,  one  member  of  each  of  the 
most  important  committees  dealing  with  gen- 
eral legislation  is  a  member  of  the  committee 
on  appropriations.  Through  its  power  of 
amending  House  bills  the  Senate  exercises  an 
important  influence  in  determining  grants  and 
usually  increases  appropriations. 

The  President  and  Controller^- The  Pres- 
ident may  veto  an  appropriation  bill,  but  is 
powerless  to  reduce  it;  he  must  consider  the 
bill  as  a  whole  and  cannot  veto  separate  items. 
He  is  loath  to  hinder  the  operations  of  govern- 
ment because  of  opposition  to  appropriations 
of  a  certain  character  and,  knowing  this^  vari- 
ous riders  are  attached  by  Congress  m  the 
hope  of  passing  the  Executive,  who  perhaps 
will  prefer  not  to  quarrel  if  the  bill  as  a  whole 
be  good.  The  Controller  of  the  Treasury  de- 
termines whether  Congress  has  expressly  au- 
thorized an  appropriation,  and  the  appropria- 
tion is  not  finally  secure  until  he  has  passed 
upon  the  warrant  for  its  payment  from  the 
treasury.  This  official  may  raise  technical  ob- 
jections which  would  prevent  the  payment  of 
appropriations  presumably  sanctioned  by  the 
necessary  authority. 

State  and  Local  Appropriations.— Gen-' 
eral  appropriation  bills  are  passed  by  the  legis- 
latures of  all  but  11  of  the  States,  but  these 
may  not  include  all  the  money  appropriated. 
New  York  has  a  general  appropriation  bill 
covering  only  absolutely  necessary  expenses; 
a  supply  bill  which  provides  for  unforeseen  ex- 
penditures and  deficiencies;  and  a  supplemen- 
tary supply  bill  at  the  end  of  the  session  to 
care  for  all  items  omitted  by  the  others.  There 
are  a  large  number  of  separate  appropriation 
bills  in  Massachusetts.  As  a  rule,  State  ap- 
propriations run  for  a  year  and  any  balances 
revert  to  the  treasury,  but  in  some  States  they 
run  for  a  year  after  the  year  for  which  they 
were  made.  In  some  States  the  governor  has 
the  power  to  veto  items  in  the  appropriation 
bills;  in  some  States  officials  have  authority  to 
borrow  to  meet  deficiencies  in  their  depart- 
ments, though  the  amount  and  rate  of  interest 
are  generally  limited.  No  Massachusetts  of- 
ficial may  incur  liabilities  greater  than  the 
amount  appropriated  and  the  commonwealth 
cannot  be  held  responsible  for  an  excess.    In 
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some  States  an  officer  so  exceeding  his  'appro- 
priation is  held  personally  liable.  In  32  States 
there  is  a  constitutional  limitation  on  the 
amount  of  indebtedness  for  deficiencies  of  rev- 
enues. In  cities  ai)propriation  bills  may  be  pre- 
pared either  by  a  city  council  or  board  of  alder- 
men, or  by  a  board  of  estimate  consisting  of 
executive  officials.  As  a  rule  mayors  may  veto 
separate  items.  See  Budgets,  American— 
State  and  Local, 
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APPROXIMATION,  a  term  in  mathe- 
matics signifying  a  continual  approach  to  a 
?[uantit3f  required,  when  no  process  is  known 
or  arriving  at  it  exactly.  Although,  by  such 
an  approximation  the  exact  value  of  a  quan- 
tity cannot  be  discovered,  yet  in  practise  it  may 
be  found  sufficiently  correct;  thus  the  diagonal 
of  a  squa£e  whose  sides  are  represented  by 
unity  is  V2,  the  exact  value  of  which  quantity 
cannot  be  obtained;  but  its  approximate  value 
may  be  substituted  in  the  nicest  calculations. 
This  process  is  the  basis  of  many  calculations 
in  pure  and  applied  mathematics  and  is  of  fre- 
quent use  and  great  importance  in  all  practical 
operations. 

APPURTBNANCB,  in  legal  phraseolo^ 
anything  belonging  to  another  thing  as  princi- 
pal, and  which  passes  as  incident  to  the  prin- 
cipal thing,  10  Pet.(U.S.)25;  1  Serg.  &  R.  (Pa.) 
169.  For  instance,  if  a  house  and  land  be 
conveyed,  everything  passes  which  is  necessary 
to  the  full  enjoyment  thereof  and  which  is  in 
use  as  incident  or  appurtenant  thereto.  If  a 
house  is  blown  down,  a  new  one  erected  there 
shall  have  the  old  oppurtenances.  4  Coke  86. 
The  appurtenances  of  a  ship  include  whatever 
is  on  board  of  it  for  the  objects  of  the  voy- 
age and  adventure  in  which  she  is  engaged 
and  which  belong  to  her  owner. 

APRAXIA,  a  term  denoting  a  loss  of 
power  to  appreciate  the  use  and  ^  nature  of 
common  objects.  Thus  a  i>atient  with  this  af- 
fection might  try  to  comb  his  hair  with  a  tooth- 
brush or  blacken  his  boots  with  a  dinner-plate. 
It  is  chiefly  due  to  a  cutting  off  of  one  brain 


hemisphere  from  the  other  and  is  thus  present 
in  hemorrhage  or  tumor  of  the  brain,  chiefly 
involving  corpus  callosum  fibres. 

APRAXIN,  ^-praksln,  Feodor  Bfiateje- 
vitch,  a  Russian  admiral :  b.  in  1671 ;  d.  in 
Moscow  in  1724.  He  may  be  considered  as 
the  creator  of  the  Russian  navy  and  was  the 
most  powerful  and  influential  person  at  the 
court  of  Peter  the  Great,  who  made  him  chief 
admiral.  In  1708  he  defeated  the  Swedish 
general  Ltibecker  in  Ingermannland  and  saved 
the  newly-built  dty  of  Saint  Petersburg  from 
destruction.  In  1713  he  took  Helsingfors  and 
Borgo  and  defeated  the  Swedish  fleet  He  was 
twice  fined  for  embezzlement,  but,  being  too 
useful  to  be  dispensed  with,  Peter  in  both  in- 
stances neutralized  the  effects  of  the  condem- 
nation by  conferring  upon  him  additional 
riches  and  dignities. 

APRAXIN,  Stepan  Fcodorovitch,  Rus- 
sian general,  grandson  of  F.  M.  Apraxin  (q.v.)  : 
b.  in  1702;  d.  in  1760.  He  defeated  the  army  of 
Frederick  the  Great  at  Gross-Jagemdorf  in 
1757  but,  omitting  to  follow  up  his  victory  by 
proceeding  to  Berlin,  was  tried  by  court- 
martial  but  died  before  sentence  was  pro- 
nounced. 

APRICOT,  a  small  tree  (Atnygdalns  ar- 
meniaca),  of  the  family  Amygddlacea,  long 
^own  for  its  fruit  and  supposed  to  be  a  na- 
tive of  China,  whence  it  reached  Europe  by 
way  of  western  Asia  in  the  time  of  Alexander 
the  Great.  The  fruit  resembles  the  peach  in 
form,  color  and  its  downy  skin  and  has  a  large 
smooth  or  slightly  furrowed  plum-like  pit  It 
usually  ripens  earlier  than  either  the  peach 
or  the  phim.  The  choice  varieties,  of  which, 
considering  the  length  of  time  that  it  has  been 
in  cultivation  there  are  comparatively  few, 
are  firmer,  less  juicy,  but  probably  higher 
flavored  than  the  peach.  The  tree  is  plum- 
like in  leaf  and  habit  and  peach-like  in  bark 
The  apricot  demands  practically  the  same 
general  management  and  is  as  hardy  as  the 
peach  and  succeeds  in  similar  climates  and 
situations. 

The  Russian  apricot  is  a  rather  hardy  race 
of  the  common  species,  with  small  fruits  of 
generally  inferior  flavor.  The  Japanese  apri- 
cot (Amygdalus  tnume),  rather  recently  in- 
troduced into  the  United  States  as  the  Bun- 
goume  plum,  bears  small  greenish  or  yellowish 
rather  hard  and  dry  chngstone  fruits.  Its 
flowers  are  fragrant  The  little  cultivated 
black  or  purple  apricot  (Amygdalus  dasycarpa), 
bears  globular  plum-like  acid  clingstone  fruits. 
See  Graft  age;  Orchard. 

Bastem  Apricot  Growing. —  Though 
grown  to  some  extent  in  the  eastern  United 
States  the  apricot  has  not  become  widely  pop- 
ular for  four  principal  reasons:  Its  suscepti- 
bility to  injury  from  late  spring  frosts  which 
destroy  the  very  early-appearing  blossoms ;  the 
attacks  of  its  special  enemy,  the  curculio  (see 
Plum)  ;  incomplete  knowledge  of  suitable 
stocks  upon  which  to  work  it  so  as  to  ensure 
its  most  perfect  growth  in  various  soils,  etc; 
and  ignorance  of  its  dessert  qualities,  probably 
owing  to  the  lack  of  systematic  exploitation 
by  nurserymen.  Best  results  seem  to  be  ob- 
tained upon  the  deep,  dry,  gravelly  loams  suit- 
ed to  the  apple,  where  such  lands  are  situated 
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on  the  leeward  side  of  large  bodies  of  water 
or  elevated  and  facing  the  north.  The-  trees 
are  usually  set  20  feet  apart  and  cultivated 
like  the  peach  but  since  the  fruit-bearing  habit 
is  similar  to  that  of  both  the  plum  (on  spurs) 
and  the  peach  (on  wood  of  tlie  previous  sea- 
son's growth),  pruning  resembles  most  nearly 
that  of  the  plum.  When  properly  managed 
and  grown  under  favorable  conditions  the 
apricot  probably  equals  the  peach  in  productive- 
ness, but  like  other  tree  fruits  the  fruit  must 
be  systematically  thinned  to  obtain  sj^ecimens 
of  good  size  and  to  prevent  bearing  m  alter- 
nate years.  Since  the  apricot  is  even  more  a 
dessert  fruit  than  the  peach  and  must  be  care- 
fully grown,  picked,  packed  and  marketed, 
only  the  most  careful  Eastern  fruit-growers 
attempt  its  extensive  cultivation.  The  chief 
disease,  leaf -spots,  is  treated  under  Peach. 

California  Apricot  Growing.—  Though 
the  apricot  has  been  known  in  California  for 
more  than  a  century  in  the  vicinity  of  the 
missions,  where  it  was  grown  mainly  from 
seeds,  it  has  become  commercially  important 
only  since  American  occupancjr,  in  the  early 
years  of  which  improved  varieties  were  intro- 
duced from  Europe.  In  the  Old  World  these 
varieties  were  trained  to  walls  and  otherwise 
coddled;  in  (California  they  reqitire  no  such 
treatment  As  a  consequence  the  apricot  has 
become  a  leading  fruit  of  the  State  where 
now  about  40,000  acres  are  devoted  to  this 
crop.  The  world-wide  demand  for  the  fniit» 
fresh,  dried,  canned  and  candied,  is  fostering 
still  wider  planting,  and  California,  already  the 
greatest  apricot-growing  region  of  the  world, 
seems  destined  to  be  still  greater.  The  tree 
is  found  to  succeed  well  on  the  higher  ground 
of  interior  valleys  upon  a  variety  of  soils,  but 
as  in  the  East,  is  susceptible  in  the  low  ground 
to  injury  by  late  spring  frosts.  For  detailed 
account  of  California  apricot-growing  con- 
sult Bailey  ^Cyclopedia  of  American  Horti- 
culture>   (1914). 

APRIL  (Latin,  ApHlis),  the  fourth  month 
of  the  year,  consisting  of  30  days,  so-called 
•  probably  from  the  word  aferire,  to  open,  as 
the  buds  begin  to  open  at  this  time  of  the  year. 
It  was  called  Ooster,  or  Easter  month,  by  the 
Anglo-Saxons  and  Charlemagne,  in  his  new 
calendar,  called  it  the  grass  month.  In  the 
Roman  calendar  April  was  the  second  month 
of  the  year  and  it  was  Julius  Caesar  who  added 
the  30th  day  to  it;  during  Nero's  reign  it  was 
called  Neroneus;  and  in  the  Athenian  calendar 
it  corresponds  to  the  latter  portion  of  Elajjhe- 
bolion  and  to  the  greater  part  of  Munychion. 
In  the  French  revolutionary  calendar,  as 
adopted  by  a  decree  of  the  National  Conven- 
tion on  24  Nov.  1793,  it  was  merged  into  the 
last  part  of  Germinal  (bud  month^  and  the 
first  part  of  Flor^al  (flower  month).  Thus 
Germmal  corresponds  to  the  period  21  March 
to  19  April,  and  Flor&tl  to  the  period  20  April 
to  19  May.    See  Calendar  ;  Epoch. 

A  PRIORI,  a  term  in  lo^c  denoting  the 
negation  of  a  posteriori.  To  prove  anything 
a  priori  means  to  do  it  on  grounds  preceding  ac- 
tual experience  or  independent  of  it.  Mathe- 
matical proofs,  for  example,  are  a  priori.  On 
the  contrary,  judgments  or  proofs  a  posteriori 
are   founded   on   knowledge   before   acquired. 


like  the  conclusions  of  natural  history  and  all 
experimental  science.  In  ordinar^r  speech  a 
thing  is  said  to  be  proved  a  priori  when  de- 
ductively derived  from  a  more  general  princi- 
ple, even  though  that  principle  may  itself  be 
derived  from  experience.  This,  however,  is 
not  the  sense  which  the  phrase  bears  in  philos- 
ophy. By  a  priori  knowledge  Kant,  who  origi- 
nated the  transcendental  method  of  philosophy, 
means  that  which  is  independent  of  all  experi- 
ence, such  as,  in  his  opinion,  the  knowledge 
of  tne  fact  that  s^ace  has  three,  and  no  more 
than  three,  dimensions.  The  marks  of  a  prior 
knowledge,  according  to  that  philosopher,  are, 
first,  that  it  is  necessarily  true,  and  second, 
that  it  b  absolutely  universal  in  the  logical 
sense  —  that  is,  true  of  the  whole  subject:  in 
the  example  just  given  it  was  Kant's  opinion 
that  space  not  only  has.  but  must  have,  three 
dimensions  and  can  have  no  more;  and  that 
this  is  true  of  all  space  and  not  merely  of 
some  spaces.  See  Logic;  Kant;  Deduction; 
Induction  ;  Empiricism  ;  Transcendental- 
ism; etc 

APSB,  an  architectural  term  applied  to  a 
semi-circular  or  polygonal  portion  of  a  build- 
ing, roofed  in  by  itself  and  most  commonly 
appearing  as'  the  eastern  termination  of  a 
church.  The  apse  is  a  feature  of  Roman 
orif^in,  corresponding  to  the  curved  recess  in 
which  sat  the  presiding  magistrate  and  his  as- 
sessors in  the  basilica  or  hall  of  justice.  In 
front  of  the  apse  stood  an  altar  for  pubUc 
sacrifices.  When  the  Christians  received  the 
protection  of  the  state  in  the  time  of  Con- 
stantine,  basilicas  were  frequently  used  for 
their  assemblies,  the  Inshops  occupying  the 
seats  originally  appropriated  to  the  presiding 
magistrates  and  the  inferior  clergy  filling  the. 
seats  of  the  assessors,  the  altar  still  keeping 
its  place.  In  the  cathedrals  of  France,  Ger- 
many and  Ital]^  the  apsidal  termination  is  fre- 
quentlv  met  with;  in  England  it  is  less  com- 
mon, but  examples  are  found  in  Westminster 
Abbey  and  the  cathedrals  of  Canterbury, 
Rochester,  Norwich  and  Peterborough  and 
several  parish  churches;  examples  may  also 
be  seen  in  Scotland  in  the  churches  of  Kirk- 
liston and  Dalmen^^  in  Linlithgowshire  and  of 
Leuchars  in  Fifesmre.  Transepts  with  apsidal 
ends  occur  on  the  Continent,  while  apsidal 
chapels  opening  eastwardly  from  the  transepts 
are  found  in  England  in  churches  of  Norman 
date. 

APSIDES,  ip'si-dez  (the  plural  of  Apse 
or  Apsis),  an  astronomical  term  designating 
the  two  points  in  the  elliptic  orbit  of  a  planet 
where  it  is  at  the  greatest  and  the  least  dis- 
tance respectively  from  the  body  around  which 
it  revolves.  The  moon  moving  in  an  elliptic 
orbit  around  the  earth,  which  is  situated  in 
one  of  the  fod,  is  at  what  was  anciently  called 
its  higher  apse  when  in  apogee  and  at  its 
lower  one  when  in  perigee.  Similarly  the 
primary  planets,  including  the  earth  and  some 
of  the  comets,  moving  in  elliptic  orbits  around 
the  sun,  which  is  situated  in  one  of  the  foci, 
pass  through  their  higher  apse  when  in  aphe- 
lion and  their  lower  one  when  in  perihelion. 
It  is  the  same  with  the  satellites  of  Jupiter 
when  they  are  farthest  from  Jupiter  and 
nearest  to  it. 
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The  line  of  the  apsides  is  the  line  connect- 
ing the  two  apsides  of  a  primary  or  secondary 
planet 

The  progression  of  the  moon's  apsides  is  a 
slow  movement  in  the  position  of  uie  apsides 
of  the  moon  produced  by  the  perturbing  at- 
traction of  other  heavenly  bodies.  It  is  about 
three  degrees  of  angular  motion,  in  one  revo- 
lution of  the  moon  and  in  the  same  direction 
as  her  progression  in  her  orbit.  The  apsides 
of  the  primary  planets  are  also  perturbed. 

APSLEY  STRAIT,  a  narrow  channel  be- 
tween Melville  and  Bathurst  Islands,  .off  the 
north  coast  of  Australia.  It  is  about  40  miles 
in  lengthy  with  a  breadth  varying  from  two 
to  five  miles.  The  land  is  low  on  either  side 
and  the  shores  bordered  by  a  broad  belt  of 
impenetrable  mangroves  and  indented  by 
numerous  salt-water  creeks,  which  present  the 
appearance  of  rivers.  Alligators  of  enormous 
size  abound  in  the  Straits,  many  of  them 
measuring  from  14  to  17  feet  in  length.  A  set- 
tlement was  formed  in  1824,  on  the  Melville 
Island  side  of  the  channel,  about  8  or  10 
miles  from  its  northern  entrance^  but  subse* 
quently  abandoned. 

APTERYX,  a  strange  flightless  bird  of 
New  Zealand,  representing  the  Apteryges,  a 
group  of  ratite  birds  nearly  related  to  the 
extinct  dinomis.  Four  or  five  species  arc 
known  in  the  various  islands  of  the  New 
Zealand  ^roup,  besides  two  fossil  species. 
These  curious  birds,  called  *ldwis^  by  the  nar 
tives,  are  about  the  size  of  domestic  fowl  and 
have  veiy  stout  legs,  wings  reduced  to  a  mere 
useless  stump,  long  snipe-like  beaks  and  no 
visible  tail  Tne  plumage  is  colored  in  streaked 
browns  and  grays,  and  the  feathers  are  incom- 
plete, the  distmited  filaments  giving  them  the 
appearance  and  feeling  of  ,coarse  hairs.  Kiwis 
inhabit  the  forested  hills. 'going  about  in  small 
flocks  which  during  the  oay  hide  in  the  thickets 
or  in  cavities  of  the  ground  or  rocks.  They 
sleep  during  the  bright  part  of  the  day  rolled 
up  into  a  bKEill,  but  sometimes  rest  for  a  long 
period  in  a  standing  position,  with  the  point  of 
th^  bill  touching  the  ground,  as  though  they 
were  leaning  upon  it  Their  feeding-time  is 
in  the  dusk  of  early  morning  and  at  evening 
and  their  diet  consists  chiefly  of  worms,  which 
they  search  for  apiwirently  mainly  by  the  sense 
of  smell  and  obtain  by  probing  the  ground 
with  their  long  bills.  The  nostrils  are  at  the 
tip  of 'the  bes^  which  is  also  flexible  and  ex- 
tremely sensitive  to  the  touch,  so  that  a  worm 
may  be  detected  when  it  b  touched,  although 
the  bill  may  need  to  be  thrust  its  length  into 
the  ground.  The  nest  is  usually  at  the  end  of 
a  round  tunnel  dup:  in  soft  earth  by  the  female 
and  consists  of  a  little  dry  fern  or  a  few  leaves. 
The  eggs,  generally  two  in  number  and  incu- 
bated mainly  by  the  male,  are  remarkable  for 
their  size,  smce  they  are  equal  to  a  quarter  of 
the  mother's  weight.  They  are  greenish  white 
in  color  with  a  smooth  surface.  As  might 
be  expected  from  the  size  of  the  egg,  the  de- 
velopment of  the  young  reaches  a  high  degree 
of  maturity  before  hatching.  The  Maoris 
are  very  fond  of  the  flesh  of  the  kiwi,  either 
roasted  or  boiled,  and  their  persistent  hunting 
had  greatly  decreased  the  number  of  the  btr£ 
before  white  men  reached  the  islands.     Since 


that  time  dogs  and  other  accomj^animents  of 
civilization  have  nearly  exterminated  these 
birds,  which  are  the  sole  survivors  of  the  moas. 
The  most  complete  description  of  their  habits 
will  be  found  in  Buller's  ^ Birds  of  New  Zea- 
land^ ^2d  ed.,  1888).  For  "anatomical  de- 
tails and  relationships  consult  Parker's  memoirs 
in  the  <  Philosophical  Transactions*  for  1891 
atid  1892.  A  ^ood  summary  of  this  information 
will  be  found  in  Newton's  *  Dictionary  of  Birds  ^ 
(1896).    See  Dinornis;  Moa. 

APTHORP,  William  Poster,  American 
dramatic  and  musical  critic:  b.  Boston,  Mass., 
24  Oct.  1848:  d.  1913.  He  was  sraduated 
from  Harvard  University  in  1869  and  pursued 
his  musical  studies  under  J.  K.  Paine  and 
B.  J.  Lang;  He  taught  in  the  New  England 
Conservatoi^  and  College  of  Music  to  1884, 
was  musical  critic  for  the  Atlantic  Monthly 
1872-76;  the  Boston  Sunday  Courier  1876-78; 
and  the  Evening  Traveler  1878^80.  He  was 
musical  and  dramatic  critic  for  the  Boston 
Evening  Transcript  for  20  years  and  was  the 
critical  editor  of  Scribner's  ^Cyclopsedia  of 
Music  and  Musicians. >  He  wrote  ^Hector 
Berlioz>  (1879);  <By  the  Way> ;  <Musicians 
and  Music  Lovers  \'  <The  Opera,  Past  and 
Present> 

APUKHTIN,  a-pooh'ten,  Aleksei  Nike- 
Imyevitch^  Russian  man  of  letters,  b.  Bolkhov, 
15  Nov.  1840;  d.  17  Jan.  1893.  He  descended 
from  an  old  noble  family.  A  man  of  extraordi- 
nary ability,  he,  while  yet  a  child,  betrayed  an 
astounding  memory  and  a  fondness  for  read- 
ing, especially  of  poetry.  While  yet  under 
10  he  Knew  by  heart  the  works  of  Pushkin 
and  Lermontov.  Besides  these  his  favorite 
poets  and  authors  of  later  years  were  Gri- 
boyedov,  Baratinski,  Tvuchev,  Fet,  A.  Tolstoi, 
L.  Tolstoi,  Turgenev,  Dostoycvsld  and  Ostrov- 
ski.  In  1852  he  entered  a  law-school  from 
which  he  was  graduated  with  distinction  in 
1859.  He  then  entered  the  civil  service  as  a 
member  of  the  Ministry  of  Justice  -and  after 
two  years  retirement  in  the  country  (1862-^), 
became  associated  with  the  Ministry  of  the  In- 
terior. Because  of  a  chronic  disease  (obesity), 
which  began  developing  in  his  youth,  he  kept 
away  from  society.  He  spent  most  of  his  life  in 
Saint  Petersburg.  His  literary  career  began  while 
he  was  yet  a  student  To  his  juvenile  produc- 
tions belong  35  poems  which  due  to  his  self- 
criticism  appeared  only  in  a  posthumous  edi- 
tion. His  other  attempts  of  childhood (^Epami- 
nondas,'  ^Imitation  of  the'  Arabic, >  <Ode  on 
the  occasion  of  the  birth  of  the  great  duchess 
Vera  KonstantinovnaO  were  published  in  the 
Invalid,  1854-55.  His  poems  of  1859-62  ap- 
peared in  the  periodicals  Sovremennik,  Vremya 
and  Russkaya  Riech,  They  met  with  great 
success  and  earned  the  approval  of  Turgenev, 
Nekrassov  and  Fet  Despite  this  approval  he 
wrote  nothing  during  1862-^.  His  best  works 
belong  to  the  period  which  f  o}k>wed  this  pause. 
At  first  he  did  not  publish  anything.  His 
works  of  1868  <Requiem,>  <A  Night  in  the 
Monasteiv,>  /Old  Lovc,>  and  a  few  others  were 
circulated  in  manuscript.  In  1872  his  poem 
^The  Unfinished  Monument^  appeared  anony- 
mously in  Graghdanik  (Citizen).  Only  in  1884 
did  he  begin  to  contribute  to  Viestnik  Yevropui, 
Russkaya  Muisl  and  Sievemui  Viestnik.     The 
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first  edition  of  his  -works  appeared  in  3,000 
copies  in  1866.  In  1890  he  began  writing  novels. 
At  his  request  his  three  novels  *From  the 
Archieves  of  a  Countess^  (1890),  ^Diary  of 
Pavlik  Dolski>  (1891)  and  < Between  Life  and 
Death  >  (1892)  were  published  posthumously. 
He  was,  however,  at  his  best  m  his  poems. 
His  poetry  is  characterized  by  sincerity,  sim- 
plicity, purity  and  deep  feeling.  Their  form 
IS  elaborated  with  great  care.  Some  of  his 
poems  (^Mad  Nights^)  have  been  set  to  music. 
Translations  of  some  of  his  works  (^The 
Russian  Parnassus, ^  < Flies, ^  <I  am  not  sorry,* 
^Old  Love*)  are  contained  in  the  collection 
of  Fidler.  Criticisms  can  be  found  in  Rus- 
skaya  Muisl  (No.  5,  1886)  ;  Viestnik  Yevropui 
(Vol  2) ;  Arscnyev,  K.  K.,  ^Critical  Studies* ; 
Gogorov  K.,  < Contemporary  Poets* ;  Vengerov, 
^Critical  and  Biographical  Dictionai^  of  Russian 
Writers  and  Scholars^ ;  Skabichevski,  < History 
of  Modem  Literature.* 

APULEIUS,   or  APPULEIUS,   Lucius, 

a  satirist  and  philosopher  of  the  2d  century: 
b. ,  at  Madaura,  in  Numidia ;  the  time  of  his 
death  is  unknown.  He  was  author  of  the  cele- 
brated satirical  romance  called  the  ^Golden 
Ass.*  He  first  studied  at  Carthage,  then  re- 
nowned as  a  school  of  literature,  and  afterward 
went  to  Athens,  where  he  became  an  ardent 
follower  of  the  Platonic  philosophy.  Falling  ill 
while  on  a  journey  he  was  hospitably  received 
in  the  house  of  Sicineus  Pontianus,  a  former 
fellow-student,  whose  widowed  mother  Apu- 
leius  married.  Soon  after  Pontianus  died,  and 
the  relatives  of  the  rich  widow  publicly  accused 
Apuleius  of  having  used  magical  arts  to  gain 
her  love.  The  speech  by  which  he  successfully 
defended  himself  < Apologia  sive  Oratio  de  Ma- 
gia,*  is  still  extant.  The  remainder  of  his  life, 
which  he  devoted  to  oratory  and  literature, 
seems  to  have  been  passed  at  Carthage,  wher^ 
as  in  some  other  aties,  a  statue  was  erected 
in  his  honor.  His  ^Metamorphoses,*  ^(jolden 
Ass,*  a  romance  in  11  books,  contains  wit. 
humor,  powerful  satire  and  much  poetical 
merit.  It  is  supposed  to  have  been  intended  as 
a  satire  on  the  hyiiocri^y  and  debauchery  of 
certain  orders  of  priests,  on  the  tricks  of  pre- 
tenders to  supernatural  powers  and  on  the 
prevalent  vices  generally.  The  finest  part  of 
this  work  is  the  episode  of  Psyche,  called  by 
Herder  the  most  tender  and  many-sided  of  all 
romances.  It  is  sufficient  to  render  him  im- 
mortal, even  if  he  be.  as  some  have  supposed, 
only  the  narrator  and  not  the  inventor  of  the 
story.  Apuleius  was  also  the  author  of  many 
works  on  philosophy  and  rhetoric,  some  of 
which  are  still  extant.  Cervantes,  Le  Sa^e, 
Boccaccio  and  others  are  indebted  to  Apuleius 
for  various  episodes.  Consult  edition  of  his  com- 
plete works,  Hildebrand  (1842) ;  Van  Vliet 
(1897-1900).  An  English  translation  by  Head 
was  published  in  Bohn's  Classical  Library  in 
1851.    See  (Golden  Ass,  The. 

APULIA,  province  of  southern  Italy, 
composed  of  the  provinces  of  Foggia,  Ban  and 
Lecce;  area,  8,539  square  miles;  pop.  about 
2,000,000.  The  northern  part  forms  the  Apu- 
lian  Plain,  a  rather  barren  tract  on  the  whole, 
although  affording  extensive  sheep  pastures  and 
isolated  spots  capable  of  cultivation,  on  which 
are  wine,  olives,  southern  fruits  and  maize. 
The   isolated  mountain  Gargano  here  attains- 


the  height  of  nearly  5,000  feet.  The  most  im- 
portant river  is  the  Ofanto  (Aufidus).  There 
are  four  coast-lakes  of  considerable  size.  Lake 
Salsi  dries  up  in  a  great  part  in  summer,  and 
on  its  banks  are  the  great  salt-boiling  works  of 
Barletta.  There  is  a  considerable  trade  in  grain, 
oil,  salt,  southern  fruits,  cattle,  wool,  etc.  Apu- 
lia was  in  ancient  times  inhabited  by  several 
peoples,  such  as  the  Apuli,  Messapii  and  Daunii. 
it  was  subdued  by  the  Romans  in  317  B.C 

APURE,  a'poo-ra',  river  in  Venezuela, 
formed  by  the  junction  of  several  streams  issu- 
ing from  the  Sierra  de  Merida.  After  an  east- 
ern course  of  about  300  miles  it  falls  into  the 
Orinoco  at  Capuchino.  It  is  navigable  through- 
out almost  its  entire  course. 

APURIMAC,  a-poo'r^mak',  a  highland 
department  of  Peru,  embracing  a  territory  of 
8,187  square  miles  and  lying  between  the  de- 
partments of  Cuzco  and  Ayacucho.  Its  capital 
IS  Abancay.  It  has  extensive  upland  pastures, 
and  the  soil,  fertile  in  the  main,  is  watered  by 
the  Apurimac  River  and  its  tributaries.  Agri- 
cultural products  are  cereals,  sugar,  rice, 
coffee,  maize,  potatoes  and  cocoa.  The  products 
of  the  mines  are  gold,  silver,  saltpetre  and  cop- 
per. The  provinces  are  Abancay,  Aimaraes, 
Andahuailas,  Antabamba  and  Cotabambas. 
Number  of  inhabitants   (1916)   133,000. 

APURIMAC,  Peruvian  river  in  South 
America,  the  outlet  of  a  lake  in  the  Andes  of 
Peru,  in  the  province  of  Arequipa,  not  far  from 
Caylioma.  It  is  probably  the  tributary  of  the 
Amazon  rising  nearest  the  Pacific  Ocean.  It 
flows  through  a  mountainous  country  in  a 
northerly  direction,  and,  joining  the  Yucay  or 
Vilcamayu  at  lat.  9*^  15'  S.;  long.  72*  30^  W., 
forms  the  Ucayale,  one  of  the  principal  trib- 
utaries of  the  Amazon.  Its  entire  extent  is 
between  5(X)  and  600  miles. 

APUS,  a  name  designating  a  fresh-water 
phyllopod  crustacean,  remarkable  for  having  47 
body-segments,  20  being  the  normal  number  in 
Crustacea.  It  also  has  60  pairs  of  limbs.  The 
body  is  protected  by  a  large  carapace  resem- 
bling that  of  the  king-crab  (q.v.)  m  that  it  is 
adapted  for  burrowing  in  soft  mud  at  the  bot- 
tom of  lakes  or  pools.  Apus  is  locally  distrib- 
uted over  western  North  America,  Asia  and 
Australia.  One  form  (Lepidurus  gacialis) 
lives  in  pools  in  the  Arctic  regions.  It  under- 
goes a  complete  metamorphosis,  its  larva  being 
a  ^Nauplius**  (q.v.).  Consult  Packard,  *  Mono- 
graph of  North  American  Phyllopod  Crustacea* 
0883);  Bernard,  <The  Apodidae^  (1892).  See 
Fhyllopoda.  The  family  (Apodida)  appears 
to  be  of  great  antiquity. 

AQUA  (Latin,  water),  a  word  used  by  the 
alchemists  and  early  chemists  for  solutions  or 
other  fluid  preparations  in  which  the  men- 
struum is  water.  Aqua  ammonuB  (^ammonia 
water^)  is  an  aqueous  solution  of  ammonia  gas 
(NHt).  Aaua  fortis  (^strong  water^)  is  ni- 
tric acid.  Aqua  regia  (^royal  water')  is  a  mix- 
ture of  nitric  and  hydrochloric  adds,  the  name 
(bestowed  by  Basil  Valentine)  referring  to  its 
power  of  dissolving  ^old  and  other  so-called 
noble  metals.  Aqua  vtia  (* water  of  life*),  so- 
called  by  Avicenna,  is  common  grain  alcohol. 
The  word  ^aqua*  is  still  in  general  use  in  phar- 
macy for  designating  aqueous  solutions  or  in- 
fusions. 
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AQUADAG.  The  name  of  a  lubricant 
whose  basal  constituent  is  graphite.  It  is  made 
bv  treating  graphite  with  tannin  and  various 
plant  extracts  which  reduce  it  to  so  fine  a  state 
of  subdivision  that  it  passes  readily  through  a 
standard  filter  paper  and  remains  permanently 
diffused  in  water.  The  treatment  by  which  the 
g[raphite  is  thus  reduced  to  infinitesimal  par- 
ticles is  called  *deflocculation.*  The  name  of 
the  product  is  formed  from  the  word  *aqua.* 
meaning  water,  and  the  initial  letters  of  the 
phrase  *dcflocculated  Acheson-Graphite,*  This 
lubricant  has  the  valuable  power  of  preventing 
the  rusting  of  metal  which  is  immersed  in  the 
water  carrying  the  graphite.  The  benefits  of 
such  a  product  are  numerous  and  practical 
in  the  manufacturing  world.  Patents  on  the 
various  processes  of  the  manufacture  of  Aqua- 
d^  have  been  taken  out  in  23  countries,  which 
practically  include  the  whole  of  the  industrial 
world,  axid  the  word  itself  has  also  been  trade 
marked  in  many  countries. 

AQU^  SOLrlS,  the  ancient  Roman  name 
of  the  modem  English  city  of  Bath.  It  was 
famed  for  the  splendor  of  its  buildings  and  its 
many  springs,  and  the  remains  of  several 
Roman  baths  have  been  discovered  here. 

AQUAMARINE^  a-kwJ|-m^-ren'  (from 
the  Latin  aqua  marina,  *sca  water,®  a  bluish- 
green  variety  of  beryl  (q.v.)  esteemed  as  a 
gem.  Siberia  and  Brazil  have  long  been  cele- 
brated localities,  while  ma^ificent  gem  mate- 
rial has  lately  been  mined  in  North  Carolina. 

AQUARIANS,  a  name  applied  to  Christian 
ascetics  in  the  primitive  Church,  who  conse- 
crated water  instead  of  wine  for  the  celebra- 
tion of  the  Lord's  Supper  —  either  for  the  sake 
of  abstinence,  or  because  they  thought  it  un- 
lawful to  drink  wine. 

AQUARIUM  (Latin,  a  watering-place  for 
cattle,  from  aqua,  water),  a  term  applied  to  a 
tank  or  sqialler  receptacle  filled  with  water 
and  stocked  with  aquatic  animals  and  plants 
for  study,  or,  in  the  smaller  examples,  for 
mere  beauty  and  interest.  To  maintain  nat- 
ural conditions^  both  plants  and  animals  must 
be  present  —  the  plants  to  give  off  oxygen  for 
the  animals,  as  well  as  to  furnish  food  for 
many  of^  them  and  the  animals  to  supply  car- 
bonic acid  to  the  plants.  With  aeration  and 
the   removal   of   any   dead  animal  or  rotting 

?ilant,  the  water  may  be  kept  in  good  condition, 
or  a  long  time  if  supplied  with  a  number  of 
moUusks  for  the  consumption  of  the  too  abun- 
dant growth  of  the  algae  and  of  their  spores, 
which  otherwise  soon  fill  and  discolor  the 
water.  When  aquaria  are  placed  in  insufficient 
light  noxious  fungi  sometimes  develop  in  them, 
doing  injury^  to  the  other  inmates.  The  secret 
of  success  in  conducting  an  aquarium  in  a 
necessarily  confined  space  is  the  scientific  bal- 
ancing o!  plant  ana  animal  life,  and  their 
proper  relation  to  the  volume  of  water.  This 
once  accomplished,  the  water  need  never  be 
changed.  There  may  be  a  small  accumulation 
of  sediment  to  be  removed  at  long  intervals, 
and  sufficient  water  may  be  added  to  replace 
that  lost  bv  evaporation.  The  c6mmonest  mis- 
take (to  be  avoided)  is  overcrowding.  The 
space  in  which  a  few  animals  will  thrive  in  de- 
hghtful  fashion  may  prove  a  ^chamber  of  hor- 
rors'  if   too  many  animals  are  placed  in  it 


There  is  not  the  same  danger  in  an  oversupply 
of  plants,  and  it  is  better  to  err  in  this  direc- 
tion than  to  scant  the  provision.  However,  if 
there  are  too  many  plants,  the  weaker  growers 
will  begin  to  die  off.  Then  either  the  vege- 
tation may  be  reduced  or  another  animal  may 
be  added  to  secure  the  perfect  balance. 

It  should  be  remembered  that  in  nature  the 
only  light  reaching  a  pool  comes  from  over- 
head. The  artificial  pool  should  counterfeit  the 
natural  conditions  as  nearly  as  may  be.  While 
it  adds  much  to  the  pleasure  to  be  derived 
from  an  aquarium  to  have  it  at  a  window  so 
that  the  light  may  come  through  the  sides,  the 
ends  should  be  dark,  and  in  no  case  should  the 
direct  rays  of  the  suA  be  allowed  to  penetrate 
into  it  A  curtain  or  shield  which  may  shut 
out  all  light  as  high  as  the  top  of  the  tank  is 
an  advantage.  It  can  be  4owered  when  a  clear 
view  is  desired. 

Plants  give  off  oxygen  only  under  the  in- 
fluence of  light  and  none  at  all  at  night  For 
this  reason  aquarium  plants  able  to  give  just 
the  needed  oxygen  by  day  are  not  sufficient 
to  leave  enough  oxygen  dissolved  in  the  water 
to  last  the  ammals  all  night,  and  it  is  not  un- 
common to  see  the  fish  at  the  top  of  the  water 
in  the  morning  ^sucking  air,*  even  in  carefully 
handled  aquariums.  This  condition  suggests 
its  own  remedy  in  the  addition  of  one  or  more 
plants.  In  wmter,  for  the  same  reason,  the 
aquarium  requires  at  least  one-third  more 
plant^    the   daylight   being   so   short   and   the 

geriod  of  inaction  of  the  oxygen  producers  so 
)ng. 

A  cubic  foot  of  water  gives  room  enough 
for  not  more  than  three  fish  three  or  four 
inches  long.  Besides  these  there  may  be  two 
newts,  which  obtain  a  large  amount  of  the 
oxygen  they  need  by  rising  to  the  surface  and 
filling  their  air  sacs.  Two  or  three  tadpoles 
and  as  many  water  snails  will  be  needed  to  act 
as  scavengers.  They  clean  up  decayed  vegeta- 
tion, surplus  food  and  the  excreta  of  the  higher 
animals.  A  crawfish  and  a  small  turtle  may 
be  added.  In  choosing  the  fish  it  is  well  to 
know  that  gold  fish  and  all  kinds  of  carp  are 
not  carnivorous,  and  so  mor<:  easily  fed,  and 
there  is  less  danger  from  uneaten  food.  The 
catfish  and  sunfish,  however,  are  easy  to  keep, 
and  specially  prepared  food  may  be  bought  for 
them.  A  variety  of  plants  is  desirable,  but 
every  aquarium  should  have  several  specimens 
of  Valltsneria  spiralis,  noted  as  an  abundant 
producer  of  oxygen.  The  marine  aquarium  is 
even  more  interesting  than  the  fresh  water 
type  and  falls  under  the  same  rules.  Salt  water 
fi^  are  in  general  carnivorous,  and  while  they 
arc  easily  fed  with  bits  of  fish  or  oysters, 
any  uneaten  food  rapidly  decomposes  and  fouls 
the  water. 

All  aquarium  fish,  but  particularly  those  in 
fresh  water,  are  subject  to  fungous  parasites 
which  attack  their  eyes,  gills  or  any  chance 
wound.  They  may  frequently  be  cured  by  re- 
moval to  a  separate  vessel  in  which  is  a  large 
oversupply  of  plants,  and  where  the  light  is 
strong  on  one  side.  Any  ailing  fish  should  re- 
ceive this  ^oxygen  cure.*  The  large  public 
aquaria  which  exist  in  many  cities  are  a  great 
aid  to  students  and  a  constant  source  of  enter- 
tainment to  the  people.  In  America  the 
aquarium  of  the  United  States  Fish  Commis- 
sion   at    Washington    and    New    York    city 
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afjuarium  are  most  important.  The  latter  is 
under  the  control  of  the  New  York  Zoological 
Society  and  was  established  in  1897  in  old  Fort 
Clinton  (known  for  many  ^ears  as  Castle  Gar- 
den) on  the  Battery.  It  is  entirely  free  and 
has  a  daily  average  of  4,000  visitors;  both  ma- 
rine and  fresh-water  animals  are  exhibited.  In 
the  floor  are  seven  large  pools,  and  the  wall 
tanks  number  nearly  100.  All  the  arrange- 
ments are  the  best  which  experience  has  yet 
suggested,  and  opportunities  for  special  study 
of  ichthyology  and  the  natural  history  of  ma- 
rine animals  are  afforded.  In  Europe  the 
aquarium  at  Brighton,  England,  and  particu- 
larly that  connected  with  the  Marine  Labora- 
tory at  Naples,  are  of  the  greatest  interest  and 
importance.  Consult  Smith,  G.  E^  ^Thc 
Aquarium>  (New  York  1900)  ;  Smith,  E.,  ^Thp 
Aquarium  and  How-to  Care  for  It'  (New 
York  1902) ;  Eggeling,  O.,  and  Ehrenberg,  R, 
^The  Fresh  Water  Aquarium  and  Its  Inhab- 
itants>  (New  York  1908);  Verrill,  <Inverte- 
brates  of  Vineyard  Sound,'  in  the  annual  re- 
ports of  the  United  States  Fish  Commission 
for  1871-72;  Wolf,  H.  T..  <Goldfish  Breeds 
and  other  Aquarium  Fishes'  (Philadelphia 
1908). 

Eri^est  Ingebsolu 

AQUARIUS  (the  water-bearer),  in  as- 
tronomy (1)  the  11th  of  the  12  ancient  zo- 
diacal constellations,  now  generally  called  signs 
of  the  Zodiac.  (2)'  A  division  of  the  ecliptic  — 
that  between  300^  and  330*"  of  longitude  which, 
on  account  of  the  precession  of  the  equinoxes, 
has  gradually  advanced  from  the  constellation 
Aquarius,  once  within  those  limits.  The  sun 
enters  this  part  of  his  course  about  the  21st  of 
January,  at  which  time  there  are  generally 
copious  rains  in  Italy,  whence  the  name  Aaua- 
rius  =  the  water-bearer  or  water-man  (Her- 
schel's  <Astronomy,>  §§  380.  381).  It  is 
marked  thus   "^CC^  . 

ACDUATIC  ANIMALS,  a  term  denoting 
animals  living  constantly  in  water,  and  also 
those  which  swim  on  its  surface  or  plunge  be- 
neath it  for  food  While  the  great  majority 
of  crustaceans  are  aquatic,  a  few,  such  as  the 
wood-louse  and  the  land  crab,  are  modified 
for  life  ashore.  Amon^  moUusks  there  is  oc- 
currence of  both  aquatic  and  terrestrial  habit, 
while  numerous  forms  illustrate  the  transition 
from  the  former  to  the  latter.  The  ascidians 
are  exclusively  marine.  Some  fishes  have  a 
limited  power  of  life  out  of  the  water,  the 
double-breathing  Dipnoi  being  in  this  connec- 
tion especially  mstructive.  Among  many  am- 
phibians the  transition  from  water  to  terra 
firma  is  seen  in  the  individual  life-history,  when 
the  fish-like  gilled  tadpole  becomes  the  lunged 
gill-less  frog;  while  in  a  few  exceptional  cases 
such  as  the  black  salamander  of  the  Alps,  the 
life  is  terrestrial  from  first  to  last,  and  even  the 
young  dispense  with  their  preliminary  swim  as 
tadpoles,  although  a  brief  recapitulation  of  their 
aquatic  life  is  still  represented  by  a  gilled 
stage  within  the  body  of  the  parent.  The  in- 
stance of  the  gilled  axolotl  becoming,  in  the 
absence  of  sufficient  water,  the  gill-less  ambly* 
stoma,  forcibly  illustrates  the  importance  of 
the  medium  as  a  factor  in  evolution.  Among 
reptiles  there  are  numerous  aquatic  forms  — 
chelonians,  lizards,  snakes  and  crocodiles  — 
though  the    absence   of    any    gill    respiration 


marks  the  progressive  general  adaptation  to 
terrestrial  life.  While  an  emphatically  terres- 
trial amphibian  like  the  tree-frog  seeks  a 
watery  hole  for  the  rearing  of  the  young  gill- 
breathing  tadpoles,  the  habit  is  reversed  in  such 
reptiles  as  the  sea  turtle,  which,  having  re- 
turned to  the  more  primitive  aquatic  home,  yet 
revisits  the  land  for  ^;g-laying  purposes.  The 
cradle  of  the  young  in  both  cases  indicates 
the  ancestral  habit  of  the  parent.  Among  the 
emphatically  aerial  birds  there  are  cases,  like 
that  of  the  penguin,  where  the  structure  has 
become  adaptedi  to  an  almost  exclusively 
aquatic  life.  Among  mammals  the  sea-cow, 
the  seal  and  the  whale  are  familiar  illustrations 
of  ver^  different  types  which  have  returned  to 
the  primeval  watery  home  and  aquatic  habit, 
with  consequent  change  of  structure. 

It  is  important  to  note  the  general  fact  that, 
in  the  water,  animals  are  subjected  to  influences 
somewhat  different  in  detail  from  those  i^ch 
mold  their  congeners  ashore.  Even  contact 
with  a  different  medium,  vailing  in  composi- 
tion, in  currents,  in  pressure,  in  contained  food 
and  oxygen,  and  the  like,  obviously  involves  a 
great  diversity  in  structure.  Modes  of  motion, 
from  the  swimming-bell  of  a  medusoid  con- 
tracting and  expanding  in  the  tide,  to  that  of 
the  lowest  vertebrates  as  illustrated  in  the 
pelagic  tunicates,  or  from  the  paddling  of 
worm  and  crustacean  to  that  of  fish  and  frog, 
duck  and  seal,  are  at  once  familiar  adaptations 
to,  and  necessary  results  of,  aquatic  life.  Sim- 
ilarly the  smooth  and  frequently  fish-like  form, 
esj^cially^  of  actively  locomotive  water- 
ammals,  is  a  very  noticeable  adaptive  result  of 
the  conditions  of  life.  In  the  more  thoroughly 
aquatic  animals,  which  have  remained  in  the 
primitive  environment,  and  not  merely  returned 
to  it,  the  blood  is  usually  purified  by  being 
spread  out  on  feathery  gills  which  catch  the 
oxygen  dissolved  in  the  water;  while  in  ter- 
restrial forms  which  have  betaken  themselves 
to  an  aquatic  life,  the  ordinary  direct  *air- 
breathing*  is  still  accomplished  at  the  surface 
of  the  water,  or  in  some  isolated  cases  of  in- 
sects, and  spiders,  by  means  of  the  air  entangled 
in  their  hairs,  or  even  conveyed  into  their  sub- 
merged homes.  The  aquatic  respiration  of 
some  larval  insects,  the  power  that  some  crus- 
taceans and  fishes  have  of  keeping  up  a  res- 
piration on  land  with  a  minimum  of  water 
about  their  gills  and,  above  all,  the  cases  of  the 
double-breathing  fishes  or  Dipnoi,  and  of  am- 
phibians already  referred  to,  arc  especially  in- 
structive in  regard  to  the  problem  of  transi- 
tion from  one  medium  to  the  other.  The  gen- 
uinely aquatic  animals  are  known  to  have  a 
body  temperature  not  much  higher  than  that 
of  the  surrounding  medium,  and  often  survive 
even  the  freezing  of  the  water;  while  in  the 
higher  warm-blooded  vertebrates  which  have 
returned  to  an  aquatic  habit,  various  modifica- 
tions, such  as  thick  fur  and  plumage,  water- 
proof varnish,  formation  of  blubber,  serve  as 
protections  against  the  cold. 

AQUATIC  PLANTS,  a  term  appUed  to 
plants  growing  in  or  belonging  to  water.  All 
v^etation  wais'  probably  aquatic  at  first,  cer- 
tain plants  becoming  terrestrial  by  degrees. 
Numerous  plants  are,  moreover,  in  the  strict 
sense  of  the  word  aquatic,  having  never  ac- 
quired or  having  lost  all  direct  connection  with 
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the  doil.  Th^  alsae  afe  iiis(in]y  aquatic,  tfaiough 
many  occur  in  danli>  situations  on  land,  or  on 
other  organisms,  wnUe  others  remain  for  long 

Sriods  quiescent  in  comparative  dryness, 
any  algae  are  absolutely  isolated  in  the  water, 
while  others  are  more  or  less  intimately  fixed 
to  some  solid  substratum.  Fungi  are  very  sel- 
dom found  in  water,  and  lichens  are  also  em- 
phatically terrestrial.  Some  liverworts,  again, 
occur  floating  in  lakes,  but  the  majority  grow 
in  very  damp  places  and  mark  the  transition  to 
the  generally  terrestrial  life  of  mosses  and 
ferns.  Some  rhizocar^s,  such  as  Sahinia,  are 
aquatic,  with  leaves  rising  to  the  surface,  while 
others  are  land  or  marsh  plants,  like  the  higher 
horse-tails  and  club-mosses. 

Among  the  flowering  plants,  or  phanero- 
gams, a  return  to  aquatic  life  is  exhibited  by 
numerous  though  exceptional  cases,  while  a 
very  large  number  grow  in  moist  situations  and 
have  a  semi-aquatic  habit.  The  simple  mono- 
cotyledons, known  as  Helobice,  or  marsh  lilies, 
are  more  or  less  strictly  water-plants.  The 
arrow-head  (Sagittaria),  and  other  Alisma- 
ce<B;  the  Butomis  of  the  marshes ;  Hydrocharis, 
with  floating  Iddney-shaped  leaves;  the  water- 
soldier  (Strcttiotes),  with  narrow  submerged 
leaves;  and  the  Canadian  pond- weed  (Anacfuh 
ris),  which,  though  entirely  fiowerless  in  Eu- 
rope, threatens  to  choke  some  canals  and  lakes, 
are  famiUar  representatives.  The  little  duck- 
weed (Lemna),  floating  on  the  surface  of  stag- 
nant pools,  is  one  of  the  cominonest  aquatic 
monocotyledons;  and  the  pond-weeds  (PotO' 
mete)  found  in  both  fresh  and  salt  water:  the 
lattice  plant  (Ouvirandra) ,  with  its  skeleton 
leaves ;  various  estuarine  and  fresh-water  naia- 
daceous  plants — for  example,  Zostera  and  Ncdas, 
are  also  common  instances,  while  those  grow- 
ing in  marshy  ground  are  far  too  numerous  to 
mention.  Among  dicotyledons  the  white  water- 
buttercup  ^Ranunculus  aquatilis),  with  its 
slightly  divided  floating  and  much  dissected 
submerged  leaves ;  the  yellow  and  white  water- 
lilies  (Nymphad)  ;  the  sacred  lotus  flower  of 
the  Ganges  and  Nile  (Nelumbium)  :  the  gi^n- 
tic  Victoria  repia  of  tropical  South  America; 
and  the  insectivorous  bladderwort  or  Utricu- 
iaria,  are  among  the  more  familiar  aquatic 
forms. 

AQUATINTA^  the  name  given  to  a  meth- 
od of  engraving  or  etching  upon  copper  or 
steel,  invented  i^  Leprince  m  1/60.  The  out- 
line of  the  subject  having  been  etdied  and  bit, 
the  plate  is  thoroughly  cleansed  and  a  thin 
layer  of  etching  ground  is  again  spread  over 
it  When  dry  the  parts  of  the  subject  to  be 
aquatinted  are  carefully  painted  over  with  a 
mixture  of  olive  oil,  turpentine  and  lamp- 
bUick;  this  fluid,  laid  on  with  a  hair  pencil, 
quickly  dissolves  the  parts  of  the  ground  it 
covers,  which  are  then  wiped  off.  The  plate  is 
next  dusted  all  over  with  a  finely-powdered 
white  resin  or  mastic,  and  when  equally  dis- 
tributed the  superfluous  resin  is  shaken  off 
and  the  plate  gently  heated  over  a  charcoal  fire 
till  the  resin  dissolves  and  adheres  to  the  bare 
metal.  In  dissolving,  the  grains  of  the  resin 
run  into  small  granules,  leaving  minute  and 
peculiarly  shaped  portions  of  the  metal  open 
to  the  action  of  the  aquafortis,  a  weak  solution 
of  which  is  then  poured  over  the  plate.  When 
corroded  to  the  proper  strength  the  subject  has 
acquired  what  may  be  termed  the  first  wash  oi 


color.  The  plate  is  then  cleaned,  re-covered 
with  ground,  and  treated  as  before,  for  the 
second  tint  The  process  is  repeated  until  all 
the  deeper  tones  of  shading  are  completed 
These  operations  are  sometimes  reversed,  the 
darkest  shades  being  first  bit  in  and  the  lighter 
ones  added  by  degrees. 

AQUEDUCTS.  Aqueducts  are  artificial 
channels  and  structures  connected  therewith, 
for  conveying  water  from  one  point  to  an- 
other. In  a  broad  sense  the  word  is  generic, 
applying  to  all  such  channels  or  structures,  but 
it  is  now  generally  restricted  to  elevated  struc- 
tures or  tunnels  designed  to  convey  water  by 
gravity  for  municipal  water  supply,  though  it 
is  not  infrequently  used  in  connection  with  ir- 
rigation, water  power  and  other  hydraulic  de- 
velopments. 

Water  being  a  prime  necessity  for  the  sup-  ' 
port  of  both  animal  and  vegetable  life,  it  is  not 
surprising  that  devices  and  means  for  supplying 
it  in  larg;e  9uantities  for  domestic  use  in  cities 
and  for  irrigation  purposes  attracted  the  early 
attention  of  mankind.  Their  construction  and 
use  dates  far  back  of  the  historical  period,  and 
they  were  doubtless  among  the  earliest  and 
most  important  engineering  undertakings  of 
ancient  times.  The  ruins  of  these  early  canals 
and  water-supply  works  are  f  otmd  in  Phoenicia, 
Bal^lonia,  Assyria,  Egypt,  Persia  and  Pales- 
tine. Some  of  them  were  of  such  magnitude 
and  designed  and  constructed  with  such  bold- 
ness and  skill  as  to  excite  the  wonder  and  ad- 
miration of  the  modem  world 

Ancient  Aqueducts. —  The  Phoenicians  were 
especially  notable  for  the  character,  extent  and 
boldness  of  their  hydraulic  works  and,  consider- 
ing the  means  at  their  command,  it  is  surprising 
what  they  accomplished. 

At  a  later  period  Greece  and  Rome  became 
famous  for  their  water-supply  projects  and 
the  building  of  great  aqueducts.^  In  Greece, 
early  examples  of  tunnel  constructions  for  water 
supply  were  (luite  common,  some  of  them  being 
of  comparatively  great  length  and,  at  places, 
more  than  100  feet  below  the  surface.  One 
such  tunnel  at  Samos  was  four-fifths  of  a  mile 
long,  the  interior  dimensions  being  8x8  feet  — 
the  water  conduit  proper  being  an  independent 
stone  trough.  Athens  was  supplied  by  several 
aqueducts,  built  from  time  to  time  as  the  city 
grew  and  a  larger  water  supply  became  needed 
One  of  these,  begun  some  600  years  ».c.,  under 
the  Emperor  Hadrian,  is  still  in  use. 

Rome  was  supplied  with  water  by  about  a 
dozen  aqueducts  built  at  different  periods,  nine . 
of  which  are  commonly  referred  to  by  writers 
as  the  more  important.  The  first,  the  Aqua 
Appia,  was  built  ^bout  300  years  b.c  It  was 
about  11  Roman  miles  long  and  almost  wholly 
underground  Among  the  latest  of  the  nine  to 
be  built  were  the  Aqua  Claudia  and  the  Anio 
Novus,  completed  in  the  first  half  century  of 
the  Christian  era. 

Some  of  these  aqueducts  would  be  consid- 
ered as  stupendous  undertakings  in  modem 
times.  Thus  the  second  one  built,  the  Anio 
Vetus,  was  more  than  40  miles  long,  mostly 
in  tunnel.  The  Aqua  Marcia^  built  about  140 
B.C.,  was  60  miles  long,  about  six  miles  of  which 
were  above  ground,  carried  on  masonry  arches. 

The  Aqua  Tepula,  some  11  miles  long,  was 
carried  for  more  than  half  the  distance  on  a 
second   series   of   arches,   superimposed   upon  t 
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those  of  the  Aqua  Marda.  The  Aqua  Augusta 
was  22  miles  long,  of  which  something  over 
1,000  feet  were  carried  on  masonry  arches.  The 
Anio  Novus,  62  miles  long,  was  carried  across 
the  Campagna  for  more  than  nine  miles  by  a 
series  of  masonry  arches,  part  of  which  still 
remains  a  conspicuous  feature  of  Roman 
scenery.  The  water  channel  carried  above  the 
arches  was  from  three  to  four  feet  wideband 
nine  feet  high,  the  inside  being  lined  with 
Roman  cement. 

Not  only  at  Rome,  but  in  many  places 
throughout  the  empire  did  the  Romans  build 
great  aqueducts.  Among  the  most  noted  of 
these  may  be  mentioned  those  at  Servigonia, 
Italy;  Segovia  and  Tarragona,  Spain;  Metz  in 
Alsace-Lorraine;  Carthage,  Constantinople,  and 
Nimes  in  France.  The  latter,  now  known  as 
the  Pont  du  Gard,  is  a  magnificent  structure 
across  the  river  Gardon,  built  in  the  4th  cen- 
tury A.D.  It  has  three  tiers  (or  stories)  of 
masonry  arches,  one  above  the  other.  The 
lower  tier  has  one  arch  (over  the  river),  of  75- 
feet  span  and  five  others  of  60  feet  span.  The 
third  or  uppermost  tier  is  made  up  of  a  series 
of  smaller  arches,  in  all  873  feet  long,  the 
greatest  height  over  the  river  being  188  feet 
The  masonry  water  conduit,  covered  by  flat 
stones  and  lined  with  cement,  is  about  four 
feet  wide  and  four  and  one-half  feet  high.  This 
grand  structure,  still  standing  in  a  good  state 
of  preservation,  compares  favorably  in  its  en- 
gineering and  architectural  features  with  any 
similar  work  of  modem  times.  « 

The  aqueduct  at  Segovia  has  an  arched 
masonry  structure  nearly  half  a  mile  long,  hav- 
ing 109  arches  which  reach  a  height  of  slightly 
over  100  feet.  The  aqueduct  at  Tarragona, 
Spain,  is  876  feet  long  and  83  feet  high;  that 
at  Metz,  built  in  the  4tn  century  AJ).,  now  partly 
in  ruins,  was  carried  across  the  river  Moselle 
by  a  masonry  structure  60  feet  hi^;  that  at 
Antioch,  Syria,  of  rather  unusual  design,  is 
700  feet  long  and  200  feet  high;  that  at  Moris 
is  about  500  feet  long  and  80  feet  high,  built 
in  three  tiers  of  arches,  the  uppermost  of 
which  is  of  brick.  The  Roman  aqueduct  at 
Carthage  was  about  60  miles  long,  a  part  of  it 
carried  b>r  an  arched  masonry  structure  about 
50  feet  high.  Many  other  notable  aqueducts 
were  built  in  early  Roman  times  in  Europe, 
Asia  Minor  and  Africa. 

With  the  decline  of  the  Roman  empire  the 
building  of  great  aqueducts  almost  ceased  dur- 
ing the  Middle  Ages,  though  there  are  a  few 
notable  examples.  That  at  Spoleto.  Italy  (800- 
9(X)  A.D.),  seems  to  have  been  the  first  instance 
where  the  Gothic  arch  waa  introduced  into 
aqueduct  work.  With  a  height  of  300  feet  and 
its  10  arches  of  66  feet  span,  it  was  of  espe- 
cially light  and  graceful  design.  Amon^  sev- 
eral mediaeval  aqueducts  at  Constantinople, 
that  of  Justinian  (^Muallak  Kemcr*)  is  re- 
markable for  the  beauty  and  excellence  of  its 
design  and  construction.  It  is  720  feet  long 
and  108  feet  high,  having  two  tiers  of  pointed 
arches,  the  lower  having  spans  of  55  feet  and 
the  upper  ones  of  40  feet. 

The  Greeks  and  Romans  had  little  choice 
in  the  materials  or  methods  of  aqueduct  build- 
ing. Large  pipes,  of  any  material,  were  not 
available,  though  where  pressure  was  to  be  re- 
sisted the  earlier  builders  sometimes  used  as  a 


substitute  large  blocks  of  stone  pierced  with  a 
hole  of  the  required  size  for  the  conduit,  -the 
faces  of  the  blocks  being  dressed  to  fit  to- 
gether and  to  make  joints  as  nearly  water- 
tight as  possible.  The  Romans  built  their 
water  conduits,  both  in  tunnels  and  over  via- 
ducts, of  masonry  lined  internally  with  Roman 
cement.  The  driving  of  long  tunnels,  often  at 
considerable  depths  below  the  surface,  must 
have  been  a  slow  and  costly  process  with  the 
tools  and  methods  then  known.  The  difficulties 
of  following  correct  alignments  and  gradients 
underground,  with  the  knowledge  and  instru- 
ments then  available,  were  very  great,  as  evi- 
denced by  the  tortuous  course  of  many  of 
these  tunnels.  -For  the  elevated  structures 
stone  masonry  was  the  only  adequate  construc- 
tion then  available.  The  extensive  use  of  hy- 
draulic concrete  had  not  been  developed,  though 
occasionally  employed,  but  Roman  cement  was 
generally  used  for  water-proofing.  Their 
masonry  was  generally  built  up  of  large  blocks 
of  gramte  or  other  hard  and  ourable  rock,  with 
fairly  well-dressed  joints,  laid  dry;  that  is,  with- 
out mortar.  Their  fotmdation  work  seems  to 
have  been  of  a  Ugh  order,  for  foundation  fail- 
ures in  these  great  structures  were  very  rare. 
Brick  was  used  to  some  extent,  especially  in 
their  later  constructions,  and  there  are  ex- 
amples of  brick- faced  masonry  backed  by 
concrete. 

Modem  Aqueducts. —  The  resumption  of 
aqueduct  building  on  a  large  scale  dates  back 
less  than  200  years,  and  most  of  the  aqueducts 
of  any  considerable  magnitude  are  of  quite 
recent  construction.  A  few  of  the  more 
notable  on  the  eastern  continents  may  be  men- 
tioned. 

Marseilles  has  a  (now  navigable)  canal, 
constructed  1837-48,  97  miles  long,  connecting 
the  river  Durance  with  the  Mediterranean,  and 
the  city's  water  supply  is  carried  from  this 
canal  over  the  river  Arc  by  the  magnificent 
masonry  aqueduct  of  Roquefavour. 

The  Thirlmere  Aqueduct  supplies  Manches- 
ter with  about  50,000,000  gallons  of  water  per 
day,  bringing  it  from  lakes  96  miles  from  the 
city.  Of  this  length,  14  miles  are  in  tunnel, 
37  miles  are  *cut  and  cover*  work,  with 
a  water  channel  liJ  feet,  and  45  miles  are 
of  cast-iron  pipes,  the  design  being  for  five 
pipes  of  40  inches  internal  diameter  adjacent  to 
each  other,  only  three  of  which  have  yet  been 
laid.  (The  term  *cut  and  cover*  work  may 
be  briefly  defined  as  a  conduit  of  masonry  or 
other  material,  constructed  in  an  excavated 
trench  wide  enough  to  receive  it  and  of  such 
depth  that  when  completed  and  the  excavated 
material  filled  back,  the  conduit  will  be  entirely 
covered  and  thus  become,  in  effect,  a  tunnel). 
The  cost  of  this  aqueduct  in  its  present  condi- 
tion has  been  in  the  neighborhood  of  $20,000,- 

ooa 

Liverpool  is  supplied  with  water  from  the 
river  Vymwy  in  northern  Wales,  delivered 
through  an  aqueduct  68  miles  long,  consisting, 
for  the  most  part,  of  two  lines  of  cast-iron  pipe 
from  39  to  42  inches  in  diameter,  provision  be- 
ing made  for  a  third  pipe  when  it  becomes 
necessary.  The  fall  from  the  Vymwy  to  Liv- 
erpool is  so  great  (550  feet)  that  it  was  neces- 
sary to  relieve  the  pressure  in  the  pipes  by  in- 
terposing  equalizing   reservoirs   at   a   number 
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1  Cut-and-CoTer  Work  on  steep  slope  in  Mountain  Division.  Los  Angeles  Aqueduct  ^  u    C   -mC^C^d  I  C^ 

2  Open  Lined  Conduit  in  Owens  Valley,  showing  Owens  Lake  in  background,  Loc  Angeles  Aquedi^  I^V  ^^-^V^^^V  I\^ 
t  Sipbon  Crossing,  No  Name  Canyon  on  Concrete  Piers,  Los  Angeles  Aqueduct  ^^ 
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OUsldll  Aqueduct  —  Tyi»ical  cttt-and-«OTer  Aqueduct  construction,  showing  ezcavated  trench,  steel  forms,  partial  and 

complete  concrete  aqueduct  and  ungraded  earth  covec    The  waterway  is  17  feet  high  and  17i  feet  wide,  and  has  an» 

area  of  241  square  feet 
T]rpical  pressure  tunnel  construction,  showing  completed  excavation  and  partial  and  completed  concrete  lining.    The 

predominating  diameter  is  14  feet,  6  inches  and  the  pressure  tunnels  always  have  a  cover  of  at  least  150  feet  of  sound 
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of  different  points.  Binningham  is  supplied 
with  75,000,000  gallons  daily  by  an  aqueduct  74 
miles  long. 

One  of  the  greatest  and  most  important 
modem  masonry  aqueducts  is  that  known  as 
the  Nadria  Bridge  which  carries  the  great  irri- 

eition  canals  conveying  the  water  of  the  lower 
anges  canal  over  the  Kala  Naddi.  Its  length 
is  very  nearly  one-quarter  of  a  mile  and  the 
width  between  vertical  ends  of  the  arches  is 
150  feet  It  is  constructed  with  15  arches  of 
60  feet  span.  The  foundations  were  the  most 
troublesome  feature  of  its  construction,  as  they 
consisted  of  268  circular,  concrete-filled,  brick 
cylinders  carried  to  a  depth  of  about  50  feet 
below  the  bed  of  the  river.  The  aqueduct  was 
opened  in  1889  and  is  said  to  have  a  capacity 
of  4,100  cubic  feet  per  second. 

The  evidence  of  early  aqueducts  on  the 
western  continent  is  meager,  and  the  remains 
of  them  so  far  discovered  are  few.  It  seems  to 
be  well  established  that  the  Indians  of  the 
western  part  of  the  United  States  constructed 
canals  of  considerable  magnitude  to  supply 
water  for  irrigation.  Recent  exploration  in 
PertL  in  the  heart  of  the  Andes,  has  disclosed 
canals  and  aqueducts  of  great  extent,  built  by 
the  Incas  or  their  predecessors,  some  of  which 
are  wonderful  constructions  considering  their 
antiquity  and  the  difficulties  to  be  overcome. 
G>nsult  Cook,  O.  F.,  in  Ncttional  Geographic 
Magaxine  (May  1916). 

The  S]^anish  during  their  occupation  of 
Mexico  built  aqueducts  of  considerable  magni- 
tude to  supply  the  City  of  Mexico  with  water. 
The  remains  of  at  least  one  of  these  still  exist 
in  and  near  the  city,  consisting  of  an  arched 
masonry  structure  quite  like  its  Roman  prede- 
cessors. It  terminated  in  the  city  with  a 
masonry  fountain  structure  of  no  little  artistic 
merit 

There  are  three  aqueducts  now  supplsring 
water  to  New  York  city.  The  first,  or  old  Cro- 
ton  Aqueduct  was  begun  in  1837  and  com- 
pleted m  184j.  It  is  mainly  a  masonry  con- 
duit, following  the  surface  topography  wher- 
ever practicable,  but  there  are  tWo  stretches  of 
cast-iron  pipe.  It  takes  water  from  the  Croton 
Reservoir.  41  miles  north  of  the  city.  The 
Harlem  River  is  crossed  at  a  point  about  11 
miles  north  of  the  Battery  by  a  masonry  via- 
duct, known  as  High  Bridge,  1,450  feet  long, 
the  greatest  height  above  the  foundations  being 
about  150  feet.  There  are  eight  semi-circular 
arches  of  80^  feet  span  and  seven  of  50  feet 
span.  Both  in  design  and  construction  it  is  a 
beautiful  and  substantial  structure,  a  fitting 
monument  to  its  builders.  The  aqueduct  has  a 
capacity  of  80,000,000  gallons  per  day  and  cost 
between  11  and  12  millions  of  dollars. 

The  new  Croton  Aqueduct  was  begun  in 
1887  and  water  was  turned  into  it  15  July  1890. 
The  water  is  taken  from  the  same  source  — 
the  Croton  Reservoir  (or  lake)— as  the  Old 
Croton  Aqueduct,  the  two  inlets  being  near 
each  other.  The  new  aqueduct  follows  the 
same  general  course,  but  is  much  more  direct 
tban  mt  old  and  crosses  the  Harlem  River  near 
tlic  masonry  structure  of  the  earlier  Croton 
aqueduct  While  the  aaueduct  proper  ends  at 
I35th  street,  the  water  is  carried  from  there  to 
tibc  Central  Park  Reservoir  through  eight  lines 
of  48-indh  cast-iron  pipe.    The  length  is  30.87 


miles,  of  which  all  but  slightly  over  one  mile 
is  in  tunnel  The  capacity  of  the  aqueduct  is 
about  300,000,000  gallons  per  24  hours. 

The  timnels  are  lined  with  masonry  and 
concrete,  the  section  for  23.7  miles  being  of 
horseshoe  form,  13  feet  7  inches  wide,  and 
about  the  same  in  height  The  remainder  is  of 
circular  section,  varying  in  diameter  from  14 
feet  3  inches  to  10  feet  6  inches  under  the  Har- 
lem River.  The^fference  in  elevation  between 
the  crest  of  the  new  Croton  dam  and  the  sur- 
face of  the  water  in  the  Central  Park  Reser- 
voir is  33.65  feet,  and  as  the  total  distance  is 
33}4  miles,  the  average  hydraulic  gradient  is 
about  3.3  inches  per  thousand  feet 

The  most  interesting  construction  feature  of 
this  aqueduct  is  the  crossing  of  the  Harlem 
River.  At  the  eastern  approach  to  this  cross- 
ing, where  the  tunnel  is  about  150  feet  below 
the  surface,  it  drops  on  a  15  per  cent  descend- 
ing grade  tor  about  850  feet,  followed  by  a  2 
per  cent  descending  grade  for  200  feet,  where 
It  enters  a  vertical  shaft  12fi  feet  in  diameter 
and  168  feet  deep.  From  the  bottom  of  this 
shaft  the  tmmel  crosses  under  the  river  upon 
a  1  per  cent  descending  grade  with  a  diameter 
of  XOyi  feet  for  1,270  feet,  and  rises  in  a  ver- 
tical shaft  321  feet  deep,  from  the  top  of  which 
it  descends  on  a  slight  falling,  grade  to  135th 
street.  The  bottom  of  the  tunnel  at  the  river 
crossing  is  300  feet  below  mean  tide.  This 
aqueduct  was,  at  the  time,  b^  far  the  greatest 
engineering  feat  of  its  kind  m  America,  if  not 
in  the  world.  Its  cost  was  very  close  to  $30,- 
000,000. 

The  great  C^tskill  Aqueduct,  the  completion 
of  which  was  celebrated  with  appropriate  cere- 
monies on  12-15  Oct.  1917,  augments  the  water 
supply  of  Greater  New  York  by  from  500  to 
600  million  gallons  per  day.  Its  purpose  is  to 
carry  to  the  city  the  water  from  a  new  source 
of  supply  in  the  Catsldll  Mountains.  The  water 
entering  it  from  the  colossal  Ashokan  Reser- 
voir, about  12  miles  west  of  Kingston,  N.  Y., 
flows  by  gravity  through  the  new  Hill  View 
Reservoir  just  north  of  the  city  line,  into  the 
distribution  system  of  the  city.  Its  length  to 
the  northern  boundary  of  the  city  is  92  miles, 
of  which  55  miles  is  cut  and  cover  work,  31 
miles  is  in  tunnel  and  6  miles  is  steel  pressure 
pipe.  Seventeen  miles  of  the  tunneling  is  be- 
low the  hydraulic  grade  and  therefore,  sifb- 
Jccted  to  greater  than  normal  pressure  and  is 
called  ^Pressure  Tunnel.*  These  pressure  tun- 
nels, of  circular  section,  generally  14}*^  feet  in- 
side diameter,  are  used  to  carry  the  aqueduct 
under  streams  or  depressed  areas  along  the 
route.  As  the  route  crosses  the  drainage  sys- 
tem of  the  region,  several  of  these  pressure 
tunnels  are  required,  though  steel  pipes  are 
used  for  the  purpose  where  the  conditions 
made  them  necessary  or  more  economical.  The 
pressure  tunnels  are  placed  at  a  sufficient  depth 
below  the  surface  of  the  rock  formation,  usu- 
ally about  150  feet  to  insure  sound  rock  and 
to  resist  the  interna!  water  pressure.  The  great 
pressure  tunnel  under  the  Hudson  River  at 
Storm  King,  about  four  miles  above  West 
Point,  is  by  far  the  boldest  and  most  remark- 
able undertaking  of  the  kind  in  the  world.  In 
order  to  secure  sound  rock  and  to  withstand 
pressure  and  leakage,  it  was  found  necessary 
to  drop  the  aqueduct  tunnel  to  a  position  1,100 
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feet  below  the  surface  of  the  river  and  about 
1,500  feet  below  the  hydraulic  grade.  Vertical 
shafts  from  the  approach  tunnels  were  sunk  on 
each  side  of  the  nver,  3,022  feet  apart,  to  the 
necessary  depth,  and  the  horizontal  river  tun- 
nel driven  between  them. 

All  the  tunnels  are  lined  with  concrete; 
those  upon  the  hydraulic  grade,  of  horseshoe  sec- 
tion, have  a  completed  width  of  14  feet  3  inches 
and  a  total  height,  from  invert  to  the  soffit  of 
the  arch,  of  17  feet.  The  pressure  tunnels  are  of 
circular  section,  varying  in  diameter  from  16 


The  aqueduct  proper  strictly  may  be  con- 
sidered as  extending  from  the  Asholcan  Reser- 
voir to  the  HiJl  View  Reservoir,  though  in  fact 
it  extends  into  and  under  the  city.  The  dis- 
tribution of  such  an  enormous  volume  of  water 
to  the  different  boroughs  of  the  greater  city 

Presented  a  troublesome  problem.  It  was  solved 
y  continuing  the  great  tunnel  southward 
through  the  borough  of  Manhattan  and  under 
the  East  River  into  Brooklyn.  From  the  ter- 
mini of  this  tunnel  the  water  is  carried  east- 
ward into  the  borough  of  Queens  and  south- 
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Standard  types  of  conduit  used  in  the  Catildll  Aqueduct.     (In  addition  to  the  above,  riveted  and  lock-bar  joint 
steel  pipes  an^l  bell-and-spigot  cast-iron  pijies  of  ordinary  typcB  were  uaed). 


feet  7  inches  to  14  feet  —  the  latter  being  at 
the  Hudson  River  crossing.  Where  steel  pres- 
sure pipes  are  used  they  are  lined  inside  and 
sheathed  outside  with  concrete.  The  cut  and 
cover  work  consists  of  a  strongly  designed 
concrete  conduit  with  arched  invert,  sides  and 
crown,  constructed  in  place  and  surrounded 
and  covered  to  a  depth  of  not  less  than  14  feet 
with  earth. 

The  difference  in  elevation  between  the  flow- 
line  of  the  water  as  it  emerges  from  the  Asho- 
kan  Reservoir  and  the  water  surface  of  the  Hill 
View  Reservoir  is  216  feet,  giving  an  average 
hydraulic  gradient  of  about  2J4  feet  per  mile. 


ward  to  the  borough  of  Richmond  (Staten 
Island)  through  pipes,  the  last  named  branch 
involving  the  crossing  of  New  York  Bay  at  *The 
Narrows*  by  a  pipe  laid  in  a  trench  dredged 
into  the  bottom  of  the  bay.  The  length  of  the 
city  tunnel  is  18  miles.  Its  diameter,  15  feet 
at  the  northern  end,  decreases  to  H  feet  at  its 
ends  in  Brooklyn  as  the  quantity  of  water  to 
be  delivered  diminishes.  Its  depth  below  the 
surface  varies  from  200  to  750  feet.  Frequent 
shafts  facilitated  construction  and  provide  for 
connection  with  the  distributing  pipe  system 
under  the  streets.  The  cost  of  the  aqueduct 
proper  from  the  Ashokan  Reservoir  to  the  city 
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1  Ashok^n  reservoir,  showing  portions  of  the  Beaverkill  and  Dividing  dikes,  the  Lower  and  Upper  gate-chambers,  Ashokan 

bridge,  and  the  Dividing  weir  under  the  bridge 

2  Kensico  dam  and  reservoir  viewed  from  the  State  highway  which  passes  along  the  easterly  side  of  the  reservoir 

3  A  full  circle  panorama  of  New  York  City's  streets  around  Madison  square,  showing  Shaft  18  and  j  .  .^    > 

tunnel  in  the  rock  more  than  200  feet  beneath  the  surface  ^ 


*  of  the  reservoir  t 
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line  has  been  $61,000,000,  and  the  tunnel  from 
the  city  line  to  Brooklyn  has  cost  $22,500,000. 
The  total  cost  of  the  project  was  $140,000,000. 
Another  of  the  greatest  aqueduct  projects 
in  the  world  is  that  recently  completed  to  sup- 
ply the  city  of  Los  Angeles,  Cal.,  with  water. 
The  source  of  the  supply  is  the  Owens  River 
in  the  heart  of  the  Sierra  Madre  Mountains. 
The  total  length  of  this  aqueduct,  including  the 
diverting  canal  and  reservoirs,  is  about  233 
miles.  It  is  designed  to  deliver  260,000,000  gal- 
lons per  day.  As  this  Quantity  is  greater  than 
will  probably  be  needed  for  the  domestic  use 
of  the  city  for  many  years,  it  is  intended  to 
utilize  the  surplus  for  irrigation  purposes,  and 
the  great  fall  in  the  course  of  the  aqueduct  is 
intended  to  be  utilized  for  water  power  pur- 
poses. The  water  is  taken  from  the  Owens 
River  at  an  elevation  of  3,815  feet  above  the 
sea,  and  carried  thence  by  an  open  canal  a 
distance  of  about  60  miles  to  the  Haiwee 
Reservoir,  where  the  aqueduct  proper  begins, 
the  water  surface  in  this  reservoir  being  3,760 
feet  above  sea-level.  The  length  of  the  aque- 
duct from  this  reservoir  to  its  end  in  the  San 
Fernando  Valley  is  about  171  miles.  The  lead- 
ing types  of  construction  and  the  aggregate 
length  of  each  type  in  miles  is :  Unlined  canal, 
24 ;  lined  canal,  3/ ;  covered  conduit,  98 ;  tunnel, 
43,  and  steel  syphon,  12. 

The  covered  concrete  canals  are  approxi- 
mately of  rectangular  section,  covered  by  flat 
slabs  of  reinforced  concrete,  with  an  interior 
cross-sectional  area  of  94  square  feet.  The: 
tunnels,  lined  with  concrete,  have  curved  in- 
verts, straight  (inclined)  sides  and  arched 
roof.  Steel  pipes  are  chiefly  used  to  carry  the 
aqueduct  under  streams  and  gorges  and  down 
the  steep  declivities  below  the  hydraulic  gra- 
dient Such  declivities  or  steep  descents  occur 
at  three  principal  localities,  creating  great  pres- 
sure, -which  is  to  be  utilized  for  generating 
water  powers.  This  will  result  in  no  loss  of 
water,  since  it  will  be  returned  to  the  aqueduct 
at  a  lower  level.  The  cost  of  the  aqueduct  and 
its  accessories  has  been  $24,600,000. 

The  city  of  Winnipeg,  Canada,  has  built  a 
gravity  aqueduct  for  a  new  water  supply.  It 
receives  water  from  Indian  Bay  on  Shoal  Lake 
and  is  approximately  100  miles  long.  It  in- 
volved comparatively  simple  construction,  85 
miles  being  of  covered  concrete  conduit,  10 
miles  of  five  feet  steel  pipe,  less  than  one-fifth 
of  a  mile  of  tunnel,  and  slightly  over  two  miles 
of  48-inch  cast-iron  pipe.  It  is  designed  to  de- 
liver over  100,000,000  gallons  per  day. 

The  city  of  Denver,  Colo.,  has  been  supplied 
with  water  by  an  aqueduct  about  20  miles  long, 
consisting:  of  two  lines  of  wood-stave  pipe,  one 
of  30  inches  and  one  of  24  inches  diameter  — 
the  two  delivering  about  30,000,000  gallons  per 
day. 

Many  other  American  cities  have  aqueducts 
of  greater  or  less  extent  and  importance  con- 
nected with  their  water  Supply,  and  a  large 
number  of  water  power  developments  and  ir- 
rigation projects'  utilize  like  structures. 

Modem  Constnictioii.^  High,  massiv<& 
stone  masonry  aqueducts  are  now  seldom  con- 
structed, and  where  such  elevated  structures 
are  unavoidable,  they  are  usually  built  of  hy- 
draulic concrete.  The  modem  engineer  finds 
it  generally    better   and  more   economical   to 


carry  his  conduits  under,  rather  than  over, 
streams  and  depressions. 

The  introduction  of  cast-iron  and  steel 
pipes  of  large  size,  and  their  comparative 
cheapness,  as  well  as  the  wonderful  develop- 
ment in  the  science  and  art  of  tunneling,  have 
practically  revolutionized  aqueduct  building 
since  the  days  of  the  Romans. 

Cast-iron  pipes  of  suflicient  strength  to  with- 
stand the  pressures  ordinarily  required  are  now 
available  up  to  a  diameter  of  at  least  48  inches 
and  riveted  steel  pipes  of  double  that  diameter 
and  capable  of  carrying  even  greater  pressures 
are  not  uncommon,  particularly  when  encased 
in  concrete. 

The  general  substitution  of  tunnels  for 
aerial  structures  is  largely  due  to  the  very 


Kensioo  Dam  during  oonstruction,  showmg  the  division  of 
the  dam  by  the  expansion-joints.  The  two  cableways 
spanning  the  valley  aided  in  handling  materials  and 
equijnnent.  The  system  of  derricks  on  travelers  and 
the  single  derricks,  for  placing  stones  and  concrete,  are 
also  shown,  as  well  as  the  railroad  tracks  for  delivering 
materials  to  the  derricks. 

great  advancement  in  the  speed  and  economy 
of  driving  tunnels.  The  perfecting  of  power 
rock  drills,  the  introduction  of  modern  high 
explosives,  and  •  improved  appliances  and 
methods  for  handling  the  excavated  material, 
have  greatly  simplified  and  expedited  rock  tun- 
neling. The  invention  of  the  "shield*  method, 
the  application  of  compressed  air  to  resist  the 
ingress  of .  water  and  mud^  supplemented  by 
powerful  pumps,  together  with  the  use  of  cast- 
iron  or  concrete  tunnel  linings,  has  made  tun- 
neling in  soft  or  sub-aqueous  material  com- 
paratively saf^  and  ralpid; 

The  ability,  skill  and  practical  ingenuity 
of  the  modem  civil  engineer  and  the  perfection 
of  instruments  of  precision  for  determining  and 
maintaining  underground  alignments  and  gra- 


Digitized  by 


Google 


112 


AQUSOUS  HUMOR  ^AQUILA 


dients  have  also  been  an  important  factor  in 
overcoming  the  difficulties  and  reducing  the 
cost  of  modern  tunneling. 

The  construction  of  pipes  and  flumes  of 
wood  has  marked  another  important  advance 
in  aqueduct  building  in  this  country.  Com- 
paratively large  pipes  built  of  wooden  stave& 
accurately  jointed  with  each  other  and  bound 
by  steel  hoops  at  suitable  distances  apart,  are 
in  common  use  in  the  western  States;  and 
wooden  flumes  or  canals  supported  upon 
wooden  trestles,  often  of  considerable  height, 
may  take  die  place  of  stone,  concrete  or  steel 
viaducts.  The  durability  of  such  wooden  aque- 
ducts has  not  yet  been  satisfactorily  determined, 
but  as  the^  are  constantly  filled  with  water  and 
often  buried  in  the  earth,  their  useful  life  ex- 
tends over  considerable  periods,  as  experience 
has  already  demonstrated,  while  their  low  first 
cost  compared  with  more  permanent  construc- 
tions makes  them  very  attractive  where  avail- 
able capital  is  an  important  and  often  control- 
ling consideration.  Many  miles  of  such  wood- 
stave  pipes  are  now  in  successful  use. 

BibUography.^  For  ancient  aqueducts  con- 
sult Merckel,  Curt,  ^  Die  Ingenieurtechnik  im 
Alterthum'  (Berlin  1899).  For  ancient  and 
mediaeval  aqueducts  in  Asia  Minor  consult 
Weber,  G.,  ^Wasserleitungen  in  Kleinasia- 
tischen  Stadten^  (in  ^Jahrbuch  des  Kaisers, 
Deutsch  Archaeolog.>  Inst.  XIX,  1904).  .  For 
(Jreek  aqueducts  consult  Curtis,  E.,  <Uber  Stad- 
tische  Wasserbauten  der  Hellenen*  (Archao- 
logische  Zeitung,  1847).  For  Roman  aqueducts 
consult  Frontinus,  Julius,  two  books  on  <The 
Water  Supply  of  the  City  of  Rome^  (translated 
by  Clemens  Herschel,  1899).  For  modern  aque- 
ducts consult  Bateman,  John  Frederic,  engineer- 
in-chief,  ^Mechanical  Arrangements  of  the 
Manchester  Water  Works  ^  (vProceedings^  of 
the  Institution  of  Mechanical  Engineers,  1866)  ; 
Wegmann,  Edward,  ^The  Water  Supply  of  the 
City  of  New  York>  (1896);  report  of  the 
aqueduct  commissioners  of  New  York,  •The 
New  Croton  Aqueduct*  (1895) ;  annual  re- 
ports of  the  board  of  water  supply  of  New 
York;  board  of  public  service  commissioners 
of  the  city  of  Los  Angeles;  The  Final  Report 
of  the  Construction  of  the  Los  Angeles  Aque- 
duct (1916). 

S.  Whinery, 
Consulting  Civil  Engineer;  Author  ^Municipal 
Public  Works,^  etc. 

AQUEOUS  HUMOR,  the  designation  of 
tfie  transparent  lymphatic  fluid  in  the  anterior 
chamber  of  the  eye^  or  that  portion  of  the  in- 
terior of  the  eye  in  front  of  the  crystalline 
lens.  In  its  chemical  composition  aqueous 
humor  closely  resembles  the  cerebro-spinal  fluid. 
It  is  a  clear  alkaline  liquid,  specific  gravity^ 
1003-1009,  and  contains  about  1  per  cent  of 
solids,  one-tenth  of  which  are  proteids.  These 
sure  fibrinogen,  serum  albumin  and  serum  globu- 
lin. Traces  of  urea  and  sarcolactic  acid  are 
present.  The  secretion  of  aqueous  humor  is 
rapid.  It  is  supposed  that  this  fluid  is  derived 
from  the  posterior  surface  of  the  iris  and  the 
ciliary  body.    See  Eye. 

AQUEOUS  ROCKS,  the  title  of  a  rock 
class  including  all  rocks  that  have  been  depos- 
ited under  water.  It  is  the  most  important 
class  of  the  sedimentary  series,  and  comprises 
such  common  and  widely  distributed  strata  as 


sandstones,  conglomerates,  shales  and  .lime- 
stones, and  many  valuable  products,  as  gypsum, 
salt  and  coal.  According  to  their  manner  of 
origin  the  aqueous  rocks  may  be  subdivided 
into  (1)  mechanical  deposits,  (2)  chemical 
precipitates,  (3)  organic  accumulations.  The 
mechanical  deposits  have  been  derived  from  the 
disintegration  of  pre-existing  strata  and  the 
transportation  of  the  materials  by  rivers,  tides 
and  currents.  They  are  being  formed  at  the 
present  time  beneath  the  ocean  and  in  rivers 
and  lakes.  Sandstone,  conglomerate,  clay  and 
shale  are  the  most  important  members  of  this 
subdivision.  The  chemical  precipitates  owe 
their  origin  to  the  deposition  of  materials  from 
solution  either  as  a  result  of  evaporation  or 
by  the  action  of  precipitating  agencies.  Oolitic 
limestone,  gypsum,  rock  salt,  siliceous  sinter 
and  many  iron  ores  are  included  in  this  subdi- 
vision. The  organic  accumulations  have  been 
formed  from  materials  once  belonging  to  living 
organisms.  Limestones  and  chalk  represent 
the  comminuted  and  compacted  remains  of 
shells,  corals,  crinoids,  foraminifera,  etc.,  while 
certain  organisms  secrete  silica  and  their  casts 
have  accumulated  in  the  form  of  diatomaceous 
earth  and  chert.  Peat  and  the  different  varie- 
ties of  coal  are  deposits  of  vegetable  matter, 
more  or  less  completely  transformed  into  car- 
bon under  the  influence  of  pressure  and  some- 
times also  of  heat 

AQUIFER,  any  rock  mass  that  is  suffi- 
ciently porous  to  be  a  jg^ood  water  carrier.  It  is 
a  term  much  used  in  discussions  of  water 
supply.  Due  to  the  large  size  of  the  individual 
pores  and  the  high  percentage  of  porosity, 
sandstones  constitute  the  best  aquifers.  Quart- 
zites,  shales  and  most  igneous  rocks  have  either 
very  small  pores  or  a  vexy  low  percentage  of 
pore  space  or  both,  and  rarely  constitute  good 
aquifers.  See  Wells;  Water  Supply;  Arte- 
sian- Wells. 

AQUIFOLIACEiE,  rqu!-fd-li-a'ce-e,  the 
designation  of  a  family  of  plants,  composed  of 
shrubs  or  trees  with  alternate  or  opposite  per- 
sistent leaves,  of  thick  texture  and  smooth  sur- 
face, with  a  toothed  margin,  the  teeth  being 
sometimes  spinous.  The  flowers  are  solitary, 
or  variously  grouped  in  the  axils  of  the  leaves. 
The  fruit  is  always  fleshy,  containing  from  two 
to  six  indehiscent  woody  or  fibrous  nucules  or 
minute  nuts  enclosing  single  seeds.  The  Ameri- 
can holly,  Ilex  opaca,  has  foliage  less  glossy, 
and  berries  less  red  than  its  European  rela- 
tive. Ilex  aauifolium.  Both  are  important  com- 
mercially, being  mostly  used  for  decorative 
purposes.  The  leaves  of  a  species  of  Ilex  af- 
ford the  famous  Paraguay  tea.  But  one  mem- 
ber of  this  family  is  found  in  Europe,  the  com- 
mon holly  (/.  aquifolium) .  The  other  mem- 
bers are  found  sparingly  scattered  over  differ- 
ent parts  of  the  world,  especially  the  West  In- 
dies, South  America  and  the  Cape  of  (jood 
Hope.  The  Latin  Ilex  is  the  holm-oak 
{Quercus  ilex). 

AQUILA,  alcwH^  one  of  the  early  Chris- 
tians associated  with  Saint  Paul,  was  of  Jew- 
ish origin  and  a  native  of  Pontus.  In  the  year 
52  he,  with  other  Jews,  was  expelled  from 
Rome  by  an  edict  of  Claudius.  He  and  his 
wife,  Priscilla,  went  to  Corinth,  where  they  first 
became  acquainted  with  Saint  Paul.    The  apos- 
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tie  shared  their  lodgings,  at  the  same  time  as- 
sisting them  at  their  trade  of  weaving  tent 
cloth.  He  was  indebted  to  them  for  many  acts 
of  kindness  and  none  of  the  Christians  who 
aided  him  ever  received  such  warm  oraise  from 
his  pen.  Consult  Epistle  to  the  Romans  xvi, 
3.  There  are  many  references  to  Aquila  in  the 
New  Testament:  Acts  xviii,  1-3,  and  26-28;  1 
Corinthians  xvi,  19;  2  Timothy  iv,  19.  Nothmg 
definite  is  known  about  the  death  of  Aquila. 
Though  he  led  a  poverty-stricken  life  in  Co- 
rinth and  Ephesus,  better  days  came  to  him; 
for  in  the  year  58  we  again  find  him  in  Rome, 
where  he  and  Priscilla  kept  a  house  on  the 
Aventine,  large  enough  to  be  used  as  a  sanctu- 
ary by  the  Christians  of  Rome,  to  whom  it 
was  always  open.  Consult  Fouard's  ^  Saint 
Paul  and  His  Missions^  (Chap,  xii)  and  ^ Saint 
Peter  and  the  First  Years  of  Christianity^ 
(Chap,  xviii). 

AQUILA,  Johaim  Kaspar,  a  celebrated 
(^rman  Protestant  theologian:  b.  in  Augsburg 
..in  1488:  d.  12  Nov.  1560.  After  stu<bring  sev- 
eral years  in  Italy  he  was  appointed  pastor  of 
Jenga,  a  village  near  Augsburg.  Here  he  em- 
braced the  doctrines  of  Luther;  but  his  bold- 
ness and  zeal  in  the  cause  of  reformed  faith 
led  the  bishop  of  At»sburg  to  order  his  ar- 
rest Aquila  passed  the  winter  of  1519-20  in 
the  prison  of  Dillingcn,  and  from  Dillingen  he 
went  to  Wittenberg,  where  he  became  person- 
ally acquainted  with  Luther.  He  was  subse- 
quently appointed  professor  of  Hebrew  at  Wit- 
tenberg, where  he  rendered  valuable  assistance 
to  his  colleague,  Luther,  in  his  translation 
of  the  Old  Testament  In  1527  he  became  pas- 
tor and  the  following  year  Protestant  bisnop 
at  Saalfeld;  but  his  vehement  opposition  to 
the  Interim  of  Charles  V  in  1548  obliged  him 
to  flee.  He  was  a^ipointed  to  the  deanery  of 
Schmalkalden  in  1550,  and  restored  two  years 
after  to  his  office  at  Saalfeld,  where,  without 
further  molestation,  he  continued  to  discharge 
his  duties  till  his  death. 

AQUILA,  Ponticus,  a  native  of  Pontus, 
who  flourished  about  130  a.d.,  and  is  remem- 
bered fpr  his  exceedingly  close  and  accurate 
translation  of  the  Hebrew  Scriptures  into 
Greek.  Consult  Burldtt,  ^Fragments  of  tibe 
Book  of  Kings,  According  to  the  Translation  of 
Aquila>  (1897). 

AOUILSJA,  filcw^la^^,  AQUILBIA,  or 
AGLAR,  Austria,  town  22  miles  northwest  of 
Trieste.  Before  the  fall  of  the  Roman  empire 
it  was  the  great  emporium  of  trade  between 
the  north  and  south  of  Europe,  and  was  often 
called  the  •Second  Rome.*  C)ssar  Augustus 
frequently  resided  here,  and  several  councils 
of  the  Oiurch.  the  first  in  381,  were  held  at 
Aquileja.  In  the  6th 'century,  the  title  of  {patri- 
arch was  taken  by  the  bishops  of  Aquilda, 
who  assumed  second  rank  to  the  Pope.  The 
town  was  destroyed  by  Attila  in  452,  when  the 
inhabitants  numbered  100,000.  It  is  now  a 
small  fishing  village  containing  a  number  of 
interesting  remains  of  its  ancient  splendor,  and 
often  rewarding  the  researchers  of  the  anti- 
quary with  relics  of  value.    Pop.  about  2,000. 

AQUILID^,  the  family  of  raptorial  birds 
that  includes  the  typical  eagles  (q.v.).    By  some 
It  is  now  classed  as  a  subfamily  (Aquilina) 
of  the    FalconidtB. 
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AQUINAS,  Thomas,  a  celebrated  scholas- 
tic theologian,  related  by  birth  to  several  of  the 
royal  families  of  Europe:  b.  near  Aquino  m 
1227;  d.  Fossanora,  7  March  1274.  He  stud- 
ied at  the  Benedictine  monastery  of  Monte 
Casino  and  the  University  of  Naples.  About 
the  age  of  17  he  entered  a  convent  of  Domini- 
cans, much  against  the  wishes  of  his  family. 
ParUy  to  evade  the  endeavors  of  his  family  to 
recover  him,  and  partly  on  account  of  the  ex- 
traordinary a^tude  he  displayed  for  theolog- 
ical studies,  his  superiors  sent  him  to  Cologne 
to  hear  the  lectures  of  the  famous  Albertus 
Magnus.  He  was  so  remarkable  for  tad- 
tumity,  and  the  assiduity  and  apparent  stolid- 
ity witn  which  he  pursued  his  studies,  that  he 
was  known  among  his  fellow-students  as  ^the 
great  dumb  ox  of  Slci!y.»  His  teacher,  how- 
ever, discerned  his  abilities  and  is  said  to  have 
foretold  that  *this  ox  would  one  day  fill  the 
world  with  his  bellowings.^  In  1245  he  visited 
Paris  in  company  with  Albertus.  Becoming  in- 
volved in  the  dispute  between  the  University 
and  the  Begging  Friars  as  to  the  liberty  of 
teaching,  he  advocated  the  rigjits  claimed  by  the 
latter  with  prreat  energy,  and,  being  called  upon 
to  defend  his  side  in  this  controversy  before  the 
Pope,  did  so  with  complete  success.  In  1248 
he  returned  with  Albertus  to  Cologne,  but  re- 
visited Paris  in  1257,  when  he  received  the  de- 
gree of  doctor  from  the  Sorbonne  and  began  to 
lecture  on  theology,  rapidl^r  acquiring  the  high- 
est reputation.  The  remainder  of  the  life  of 
Aquinas  was  one  of  the  most  varied  activity. 
He  was  almost  constantly  engaged  in  lecturing 
and  preaching,  and  was  often  sent  on  distant 

Journeys  in  the  service  of  his  order.  In  1263 
le  is  found  at  the  (Chapter  of  the  I>ominicans  in 
London.  In  1268  he  was  in  Italy,  lecturing  in 
Rome,  Bolo^a  and  elsewhere.  In  1271  he  was 
again  in  Pans  lecturing  to  the  students ;  in  1272 
professor  at  Naples.  In  1263  he  had  been  of- 
fered the  archbishopric  of  Naples  by  Gement 
IV,  but  refused  the  offer.  A  general  council 
being  summoned  at  Lyons  in  1274  for  the  pur- 
pose^ of  uniting  the  (rreek  and  Latin  Churches, 
Aquinas  was  called  thither  to  present  the  coun- 
cil with  a  book  which  he  had  written  on  llie 
subject,  but  died  on  the  way.  The  honors  paid 
to  his  memory  were  prodigious ;  beside  the  title 
of  Angelic  Doctor,  bestowed  on  him  after  the 
fashion  of  the  times,  he  was  called  the  Angel  of 
the  Schools,  the  Eagle  of  Divines  and  the  Fifth 
Doctor  of  the  diurch;  in  1286  he  was  made  by 
the  Dominicans  the  doctor  of  their  order 
{doctor  ordinis)  ;  at  the  request  of  the  Domini- 
cans he  was,  in  1323,  canonized  by  John  XXII, 
his  tomb  supplying  the  necessary  testimony  of 
miracles ;  and  1567  was  declared  by  Pius  V  the 
•Fifth  Doctor  of  the  Church.*  The  numerous 
works  of  Aquinas  are  all  written  in  Latin.  The 
iriQst  important  of  them  is  the  ^Summa  The- 
ologiae,^  which,  although  only  professing  to 
treat  of  theology,  is  in  reality  designed  to  form 
a  complete  and  S3rstematic  summary  of  the 
knowledge  of  the  time.  All  the  minor  works 
of  Aquinas  may  be  looked  upon  as  preparatory 
to  this  great  one.  These  are  ^A  Commentary  on 
the  Four  Books  of  Sentences  of  Peter  Lom- 


(Jospels,  but  in  substance  an  exhaustive  expo- 
sition of  the  cardinal  doctrines  in  theology  of 
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the  greatest  fathers  .of  the  Chnixh;  snd  com- 
mentaries upon  Isaiah  and  Jeremiah,  the  Epis- 
tles of  Saint  John  the  Ddvine  and  the  Psalms, 
as  well  as  upon  Aristotle.  His  works  were 
l)ub]ished  in  Rome  in  1570-71  in  17  volumes, 
but  his  ^Summa  Theologise'  has  passed  sepa- 
rately through  various  editions.  The  resem- 
blance in  thinking  and  writing  between  Augus- 
tine and  Aquinas  is  so  marked,  that  it  has  been 
fancifully  said  that  the  soul  of  the  one  had 
passed  into  the  body  of  the  other.  The  disci- 
ples of  Aquinas  are  called  after  him  Thomists. 
Consult  Werner.  <Der  Heilige  Thomas >  (1858)  ; 
Gibelli.  <Vita  de  S.  Tomaso>  (1862) ;  Vaughan, 
^St.  Thomas  of  Aquin,  his  Life  and  Labours^ 
(1872);  Cavanagh  (1890). 

AOUINAS,  Saint  Thomas.  Philosophy  of. 

The  philosophy  of  Saint  Thomas  Aquinas  is  the 
culmmation  of  the  philosof^c  efforts  of  the 
Christian  schools  of  the  Middle  Ages.  These 
schools,  dating  from  their  foundation  in  the 
Teif^n  of  Charlemagne,  set  up  a  tradition  of 
Aristotelian  commentary  and  of  independent 
speculative  activity  which,  until  the  middle  of 
the  12th  century,  were  almost  entirely  circum- 
scribed by  the  limits  of  dialectic,  or  logic.  After 
the  middle  of  the  12th  century  the  physical  and 
metaphysical  works  of  Aristotle  (chv.)  became 
known  in  the  CThristian  schools  of  Europe,  and 
with  them  were  introduced  Arabian  commen- 
taries which  interpreted  the  text  of  Aristotle 
in  a  sense  contrary  to  (Christian  theism.  At  the 
beginning  of  the  13th  century  a  number  of 
Christian  teachers,  especially  Alexander  of 
Hales  and  later,  Albert  the  Great,  undertook 
the  task  of  expounding  the  theistic  and  spirit- 
ualistic philosophy  of  the  Christian  schools  on 
the  basis  of  Aristotle's  physical  and  metaphysi- 
cal doctrines,  rejecting  from  the  current  Aris- 
totelian teaching  whatever  they  considered  to 
be  due  to  the  influence  of  the  Arabian  commen- 
tators. These  teachers  prepared  the  way  for 
Saint  Thomas  Aquinas  (1225-74),  whose  duef 
merit  is,  not  that  he  created  a  new  method  or 
contributed  a  new  system  of  thought,  but  that 
he  gave  to  the  work  of  his  predecessors  and 
contemporaries  a  more  compact  synthesis  and 
expounded  this  synthetic  system  with  a  sim- 
plicity and  lucidity  rarely  to  be  met  with  in 
systems  which  like  his  carry  complexity  to  a 
high  degree  of  organic  unity.  Saint  Thomas' 
most  important  works  are  the  ^Stunma  contra 
Gentiles^  and  the  ^Summa  Theologia,^  The 
former,  begun  at  Paris  about  the  year  1257  and 
completed  some  time  between  the  years  1261 
and  1264,  was  undertaken  at  the  request  of 
Saint  Raymond  of  Pennafort  for  the  purpose  of 
defending  the  truths  of  Christianity-  against  the 
Arabian  pantheists  and  their  followers.  It  is, 
therefore,  apologetic  rather  than  constructive 
in  method  and  contents.  The  ^Summa  Thep- 
logiae^  was  commenced  at  Bologna  in  1271,' and 
was  never  completed.  Unlike  the  ^Sumifia  con- 
tra Gentiles^  ^  it  is  constructive  in  aim  and 
method.  It  is  Saint  Thomas'  greatest  work,  his 
last  and  most  important  contribution  to  Chris- 
tian theology  and  philosophy ;  for,  although  the 
work  is  entitled  ^Summa  Theologiae^  and  is, 
in  fact,  a  compendious  treatise  on  all  the  ques- 
tions of  Cadiolic  theology,  it  is  also  a  summary 
of  philosophy.  It  begins  with  the  question  of 
the  existence  of  (Sod,  treats  of  the  attributes 
of  God,  traces  the  origin  of  things  from  (^d 


and  the  return  of  man  to  God  through  (Christ. 
It  deals,  therefore,  with  the  creation  and  gov- 
ernment of  the  universe,  widi  the  ori^n  and 
nature  of  man,  with  human  destiny,  with  vir- 
tues, vices  and  laws  —  with  all  the  great  prob- 
lems of  speculative  and  practical  philosophy. 
It  contains  the  maturer  views  of  its  author,  so 
that^  whenever  discrepancies  occur  between  the 
doctrines  of  the  Sumtna  and  the  views  ex- 
pressed in  his  earlier  works,  the  Summa  is  to 
be  taken  as  the  key  to  the  mind  of  the  master. 

The  method  used  by  Saint  Thomas  in  all 
his  constructive  works  is  a  developed  and  per- 
fected fonn  of  the  dialectic  method  which 
we  find  anticipated  in  a  short  treatise  by  (jcrbert 
(Pope  Sylvester  II,  died  1003)  and  of  which 
the  first  definite  example  is  the  Sic  et  Non  of 
Aboard  (d.  1142).  In  this  treatise  Ab^lard 
presents  in  contrast  the  affirmative^  (,Sic)  and 
the  negative  (Non)  opinions  of  patristic  writers 
in  reference  to  each  successive  problem  of 
Catholic  theology,  without,  however,  furnishing 
principles  by  which  the  discrepancies,  real  or 
apparent,  are  explained.  This  was,  as  far  a^ 
we  know,  first  done  by  Alexander  of  Hales 
(d.  1245),  whose  method  was  to  set  forth 
the  arguments  against  his  thesis,  then  the  argu- 
ments for  the  thesis  and  finally  to  answer  the 
objections.  Saint  Thomas  practically  adopted 
the  method  as  he  found  it  in  use  in  the  schools 
of  his  day,  giving  to  each  article  discussed  the 
recognized  tripartite  division  videtur  quod  non 
(introducing  objections),  sed  contra  (introduc- 
ing the  ar^ment  for  his  thesis),  and  responde- 
tur  ad  frtmum,  etc.  (answers  to  objtt:tions). 
Underlying  this  somewhat  formal  method  was 
the  principle  which  the  schoolmen  derived 
from  Aristotle,  that  it  is  only  by  the  dialectic 
discussion  of  the  affirmative  and  negative  sides 
of  a  question  the  truth  is  to  be  discovered  and 
defined.  In  other  words  the  faculty  of  the 
mind  on  which  philosophy  chiefly  rehes  is  not 
intuition  but  ratiocination. 

In  describing  the  content  of  Saint  Thomas' 
philosophy  one  must  advert,  in  the  first  place, 
to  the  Anstotelian  mold  in  which  all  his  philo- 
sophical doctrines  arc  cast.  For  lum  Anstotle 
is  the  philosopher.  On  the  questions  of  method 
and  doctrine  which  divide  the  Platonists  from 
the  Aristotelians  Saint  Thomas  unhesitatingly 
and  invariably  takes  the  side  of  Aristotle.  In 
fact,  he  is  the  Christian  Aristotelian  in  the  sense 
in  which  Saint  Augustine  is  the  (Christian  Pla- 
tonist  It  would,  however,  be  fatal  to  a  proper 
estimation  of  his  philosophy  to  overlook  the 
elements  in  it  which  cannot  be  traced  to  Aris- 
totle. He  was  no  slavish  imitator;  he  main- 
tained as  a  principle  of  method  that  the  argu- 
ment from  authority  is  (in  philosophy)  the 
weakest  of  all  arguments.  It  was  only  in  the 
age  of  decay  of  tne  philosophy  of  the  schools, 
vmen  the  letter  rather  than  the  spirit  ruled  the 
tradition  of  Thomistic  teaching,  Ins  name  and 
the  name  of  Aristotle  were  invoked  as  authority 
to  put  an  end  to  all  discussion. 

To  say  that  Saint  Thomas  was  an  Aristo- 
telian means  little  when  we  remember  that  in 
his  day  there  were  mere  followers  of  Averroes, 
materialists  and  pantheists,  who  might  with 
equal  justice  claim  to  be  representatives  of  the 
Stagyrite.  Saint  Thomas  was  an  Aristotelian 
who  brought  to  the  elucidation  of  his  Master 
all  the  tradition  of  Cl&ristian  speculation  from 
Justin,  die  first  of  the  Apologists,  down  to  his 
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owa  ioMBediate  predecessors  and  contempora- 
ries. The  thougnt  which  inspired  the  (Chris- 
tian philosophers  was  that  above  the  order  of 
natural  truth,  that  is,  of  truth  which  can  be  at- 
tained and  comprehended .  by  the  human  mind 
unaided,  there  is  another  order  of  truth,  the 
supernatural,  which  human  reason  cannot  of 
itself  attain,  but  which  is  known  to  us  on  Ae 
authority  of  divine  revelation.  Natural  truth 
belongs  to  reason,  and  supernatural  truth  to 
faith.  ^  Christian  philosophy  from  the  beginning 
took  its  stand  on  the  jprinciple  that  these  two 
orders  of  truth  must,  m  some  way,  be  capable 
of  harmonious  adjustment.  Rationalism  exag- 
gerated the  power  of  reason,  mysticism  tended 
to  slight  reason  and  to  emphasize  and  unduly 
extend  the  scope  of  faith.  Throughout  the  earty 
Middle  Ages  these  two  tendencies  were  at  war 
with  each  other  in  the  Christian  schools.  It  is 
one  of  Saint  Thomas'  chief  titles  to  distinction 
that  he  united  in  his  S3rstem  what  is  true  in 
rationalism  with  what  is  true  in  mvsticism. 
The  rationalism  of  Ab^lard  obliterated  all  dis- 
tinction between  supernatural  and  natural  truths 
when  it  treated  mysteries  of  faith  as  if  they 
were  conclusions  of  theology  and  tised  the 
Scriptures  as  if  they  were  sources  of  argument 
in  philosophy.  In  an  opposite  sense,  the  mys- 
ticism of  Erigena  removed  all  distinction  be* 
tween  the  two  orders  of  truth,  when  it  main- 
tained that  even  truths  of  the  natural  order 
are  known  to  us  by  a  special  theopkania,  or  di- 
vine manifestation.'  Saint  Thomas  taught  that 
the  two  orders  of  truth  are  distinct;  that  our 
knowledge  of  supernatural  truth  rests  on  the 
authority  of  revelation,  while  our  knowledge 
of  natural  truth  rests  on  the  evidence  of  reason. 
He  maintained,  at  the  same  time,  that  they 
are  consonant  with  each  other,  that  since  God 
is  the  author  of  all  truth  there  can  be  no  con- 
tradiction between  what  revelation  proposes  for 
our  belief  and  what  reason  proclaims  to  be 
evident.  This  thought,  namely,  that  revelation 
is  reasonable  and  reason  divine,  crystallized  the 
fundamental  concepts  of  all  the  preceding  sys- 
tems of  Christian  speculation,  reconcilea  mys- 
ticism with  rationalism  and  gave  permanent 
form  to  the  credo  ut  inielligafn  and  the  intelligo 
ut  credam  of  scholasticism.  The  reconciliation 
of  reason  with  revelation  is  of  interest  not 
merely  to  the  Christian  Apolo^st  but  to  the 
philosopher  as  well.  For  it  is  inspired  by 
the  desire  to  establish  between  the  supernatural 
and  the  natural  that  relation  of  continuity  which 
Greek  philosophy  at  the  highest  point  of  its 
development  established  between  Uie  spiritual 
and  the  material. 

To  the  controversy  concerning  the  mode  or 
manner  of  the  existence  of  universals,  which, 
during  the  11th  and  12th  centuries,  had  been 
so  prominently,  before  the  minds  of  philosophic 
thinkers,  Saint  Thomas  contributed  his  doctrine 
of  moderate  Realism.  The  Nominalists  con- 
tended that  universals  are  mere  names ;  the  e^- 
aggerated  Realists,  influenced  for  the  most  part 
by  Plato,  maintained  that  universals  are  things 
really  existing  outside  the  mind  as  comjtleteTy 
developed  umversal  forms.  The  doctrme  of 
moderate  Realism  (q.v.)  is  that,  while  univer- 
sals are  not  mere  names  but  real  things,  th^. 
exist  outside  the  mind  not  as  full-blown  unt- 
versals  but  only  as  potentially  universal  es- 
sences which  receive  their  formal  aspect  of 
universality  from  the  mind  in  the  act  t^  which 


it  compares  and  discusses  individual  obj^ts 
and  abstracts  therefrom  the  formally  universal 
concept  Saint  Thomas  found  this  doctrine  es- 
tablished in  the  schools  of  his  time.  He  adopt- 
ed it  and  gave  to  it,  as  to  so  many  other  tenets 
of  the  schools^  its  final  and  most  clear-cut  form. 

One  of  Samt  Thomas'  most  noteworthy  con- 
tributions to  philosophy  was  his  elucidation  in 
the  Christian  and  tneistic  sense  of  som?  of 
the  more  obscure  points  of  Aristotelian  teach- 
ing. Having  before  him  a  translation  made  di- 
rectly from  the  Greek  text  —  a  translation  which 
is,  indeed,  far  from  correct,  yet  which  in  spite 
of  many  ludicrous  verbal  blunders  is  immeas- 
urably superior  to  the  translations  made 
through  the  medium  of  Syriac  and  Arabic  —  he 
sought^  to  free  from  the  accretion  of  Neo- 
Platonic  and  Arabian  commentary  the*  original 
doctrine  of  Aristotle  on  the  question  of  the 
nature  of  the  Active  Intellect.  Rejecting  what 
may  be  called  the  transcendentalist  view,  which 
held  the  Active  Intellect  to  be  something  more 
than  human,  something  akin  to  God  and  in 
some  way  common  to  all  men,  he  defended  the 
anthropological  view,  which  held  that  the  Active 
Intellect  is  a  part  of  the  individual  soul,  and, 
therefore,  not  common  to  all,  but  proper  to 
each.  In  this  way,  he  strengthened  the  oefense 
of  the  immortality  of  the  individual  soul. 

Saint  Thomas  founded  a  school  within  the 
schools.  To  the  Franciscan  teachers,  such  as 
Alexander  of  Hales,  Saint  Bonaventure  and 
Roger  Bacon,  certain  doctrines  of  Saint  Au- 
gustine recommended  themselves,  to  the  detri- 
ment of  the  strict  Aristotelianism  which  they 
professed.  These  Franciscan  teachers  were  op- 
posed by  the  Dominicans,  who,  like  Albert  the 
Great  and  Saint  Thomas,  recognized  in  the 
Augustinian  doctrines  in  question  an  element 
of  Platonism  which  was  inconsistent  with  thor- 
ough Aristotelianism.  The  struggle  between 
Augustinianism  (q.v.)  and  Aristotelianism 
(q.v.)  was  waged  in  the  schools,  especially  at 
Paris,  during  the  first  decades  of  the  13th  cen- 
tury. The  doctrines  under  discussion  were 
mostly  psychological:  for  instance,  the  Aristo- 
telians maintained  that  there  is  but  one  sub- 
stantial form  in  man.  the  soul,  while  the  Au- 
gustinians  maintained  that  there  are  several 
substantial  forms;  the  latter  contended  that 
there  is  no  real  distinction  between  the  soul 
and  its  faculties,  while  the  former  defended 
the  real  distinction;  the  Aristotelians  main- 
tained that  there  are  subsistent  forms,  that  is  to 
say,  purely  spiritual  created  substances,  without 
any  matter,  while  the  Augustinians  taught  that 
all  creatures,  even  the  angels,  are  composed  of 
matter  and  form.  On  all  these  questions  Saint 
Thomas  took  the  part  of  the  Aristotelians  and 
thus  became  the  leader  in  the  Dominican,  or,  as 
it  is  sometimes  called,  the  Thomistic  soiool  in 
the  stricter  sense  of  the  word. 

The  controversies  between  the  Dominican 
and  the  Franciscan  schools  brought  out  an  im- 
portant general  trait  of  Saint  Thomas'  philoso- 
phy. Duns  Scotus  (1274-1308),  the  ablest  of 
the  Franciscan  opponents  of  Saint  Thomas, 
adopting  the  principle  of  voluntarism,  brought 
to  the  surface  the  intellectualism  which  per- 
vades Saint  Thomas'  speculative  system.  Saint 
Thotnas  pushed  to  its  utmost  consequences  the 
intelligo  ut  credam  of  the  earlier  scholastics :  he 
made  intellect  superior  to  will  and  sought  in 
every  thing  to  find  an  intellectual  basis  for  be- 
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lief.  Scotus  tnaintained  that  on  many  ques- 
tions of  the  highest  importance  reason  fails  to 
give  a  satisfactory  explanation  or  proof  and 
that  we  must  fall  back  on  will. 

To  sa^,  however,  that  Saint  Thomas  was  an 
Aristotelian  in  the  Christian,  as  opposed  to  the 
Averroistic,  sense;  that  he  gave  final  form  to 
the  idea  which  inspired  scholastic,  and  indeed 
all  Christian,  speculation;  that  he  was  a  mod- 
erate Realist;  that  he  held  to  the  strict  sys- 
tematic Aristotelianism  and  excluded  certain 
Augustinian  and  Platonic  elements;  that  he 
was  an  intellectualist,  is  to  give  but  a  faint 
idea  of  his  claims  to  pre-eminence  as  a  repre- 
sentative of  scholastic  philosophy.  Of  him, 
as  of  all  the  great  speculative  thinkers^  it  may 
be  said,  that  the  spirit  of  his  work  is  more 
potent  than  the  letter.  To  the  modem  mind, 
especially,  he  appeals  in  virtue  of  the  spirit  in 
which  he  undertook  the  work  of.  adjusting  his 
beliefs    as   a    Christian    to   the   scientific   and 

ghilosophic  thought  of  his  age.  To  this  task 
e  addressed  himself  with  an  instinctive  sense 
of  completeness  which  impelled  him  to  leave 
nothing  incomplete  or  imperfect  except  so  far 
as  evenrthing  human  is  incomplete  and  imper- 
fect. He  brought  to  his  task  a  mind  appre- 
ciative of  the  value  of  truth  wheresoever 
truth  is  found,  whether  in  pagan,  Jew  or 
Gentile,  and  a  belief  —  stronger  in  him  than 
in  any  other  Christian  writer  since  Saint  Au- 
gustine—  that  all  truths  and  all  contributions 
to  knowledge,  from  whatsoever  source  they 
are  derived,  must  be  capable^ of  harmonious 
adjustment. 

Bibliography.—  Vaughan,  <Lif e  and  Labors 
of  Saint  Thomas>  (London  1871,  2  vols.) ; 
Werner,  <Der  Heil.  Thomas  von  Aquino^  (Re- 
gensburg  1858,  3  vols.) ;  Touron,  <Vie  de 
S.  Thomas  d'Aquin>  (Paris  1773) ;  De  Wulf, 
^Histoire  de  la  phil.  medi^ale^  (Louvain 
1900),  pp.  259ff;  Stockl,  <Gesch.  der  Phil, 
des  Mittelalters>  (Mainz,  1864ff),  II,  421ff; 
^Lehrbuch  der  Gesch.  der  Phil.>  (Mainz 
1888),  pp.  431ff;  Turner,  <History  of  Phi- 
losophy >  (Boston  1903).  For  complete  bibliog- 
raphy consult  Potthast,  ^Wcgweiser  durch 
die  Geschichtswerke  des  Europ.  Mittelalters^ 
(Berlin  1896),  p.  1601. 

William  Turner, 
Professor  of  Philosophy,  Catholic  University. 

ARABESQUS,  ^r'^-besk',  a  term  applied 
to  a  particular  species  of  decoration  employed 
in  Arabian  and  Moorish  architecture.  The  fol- 
lowers of  Mohammed,  being  prohibited  by  the 
Koran  from  representing  the  figures  of  men 
and  beasts,  endeavored  to  evade  this  law  by 
inventing  a  series  of  monsters,  griffins,  dragons, 
strange  oirds  and  chimeras ;  affixing  the  head, 
wings  and  talons  of  birds  to  the  bodies  of  lions, 
horses  and  other  quadrupeds;  and  making  the 
upper  parts  of  children,  men  and  beasts  spring 
from  among  clusters  of  foliage  and  the  like. 
In  the  Vatican  there  are  paintings,  executed  1^ 
Giovanni  da  Udine  from  the  drawings  of 
Raphael,  in  this  style,  which  are  deservedly 
much  admired. 

ARABGIR,  a'r^b-ger',  or  ARABKIR, 
town  in  Asiatic  Turkey,  147  miles  southwest  of 
Erzerum.  It  owes  its  enlargement  and  pros- 
perity to  the  Armenians,  who  form  about  one- 
fourth  of  the  population,  and  it  is  especially 


noted  for  its  manufacture  of  silk  and  cottott 
goods.    Pop.  about  28,000. 

ARABI,  a-ra'b^,  Ahmed  El  (usually  known 
as  Arab!  Pasha),  an  Egyptian  national  leader: 
b.  in  Lower  Egypt  about  1837;  d.  Cairo,  21  Sept. 
1911.  He  was  the  son  of  a  common  peasant, 
and,  entering  the  arm}^  rose  to  the  rank  of  col- 
onel and  became  the  head  of  a  party  desiring 
to  replace  Turkish  officers  by  Egyptians.  On 
9  Sept.  1881  he  led  the  troops  to  the  Khedive's 
palace  and  demanded  the  dismissal  of  the  min- 
istry, the  convocation  of  a  parliament  and  the 
increase  of  the  army.  The  first  two  demands 
were  granted,  the  third  was  referred  to  Con- 
stantinople; but  the  military  party,  which  was 
mistakenly  regarded  by  foreign  observers  as 
a  Nationalist  and  Home  Rule  party,  gradually 
became  dominant,  and  Arabi  was  made  War 
Minister.  Flushed  with  success,  he  acted  as  if 
head  of  the  state  and  rashly  undertook  to  over- 
throw the  Anglo-French  control  of  the  finances. 
In  view  of  the  situation  a  conference  was  held 
at  Cx>nstantinople,  and  British  and  French 
fleets  were  sent  to  Alexandria;  a  massacre  of 
(Christians  took  place  in  that  city  (11  June 
1882)  and  the  British  fleet,  in  the  belief  that 
the  forts  were  preparing  to  fire,  bombarded 
them^  the  French  fleet  withdrawing.  Alex- 
andria was  burnt  by  the  Egyptian  troops,  and 
the  British  expedition  to  Egypt  followed.  Arabi 
gave  himself  up  and  was  tried  for  treason; 
acting  on  advice  he  pleaded  guilty,  an  under- 
standing having  previously  been  arrived  at 
with  the  Marquis  of  Duijferin,  then  Special 
British  Ck>mmissioner,  that  the  sentence  would 
be  commuted  to  banishment  for  life.  Khedive 
Tewfik's  desire  was  to  put  Arabi  out  of  the 
way  for  good,  and  was  only  induced  with 
great  difficulty  to  consent  to  the  arrangement. 
Arabi  was  sent  to  Ceylon,  where  he  lived  as  a 
political  prisoner  on  a  small  pension,  but  in 
May  1901  the  Khedive  Abbas  Hilmi  pardoned 
him  and  he  returned  to  Egypt  A  new  genera- 
tion of  nationalists  had  grown  up,  whioi  neg- 
lected him;  observing  the  remarloible  progress 
of  his  country  during  the  19  years  of  his  ex- 
ile, Arabi  became  converted  to  approve  of 
British  rule. 

ARABIA,  the  peninsula  in  the  southwestern 
part  of  Asia,  called  by  the  natives  Jeziret 
el  Arab,  that  is,  the  Peninsula  of  the 
Arabs;  and  by  the  Turks  and  Pevsians,  Ara- 
bistan.  It  is  encompassed  on  three  sides  by 
the  sea,  namely,  on  the  northeast  by  the  Per- 
sian Gulf  and  (^ulf  of  Oman,  on  the  southeast 
by  the  Indian  Ocean  and  on  the  southwest  by 
the  Red  Sea.  Its  extreme  southern  point,  Ras- 
Arah  (the  Cape  Saint  Anthony  of  some  maps), 
Ues  in  lat.  12'»  35'  N.;  long.  44*  4'  E.  Thirty 
miles  west  of  it  are  the  Straits  of  Bab-el- 
Mandeb.  The  extreme  eastern  ooint  of  Arabia. 
Ras-el-Had,  stands  in  lat.  22*  23'  N.,  long.  60' 
5'  E.  A  line  drawn  from  the  head  of  the  Gulf 
of  Suez  to  that  of  the  Persian  Gulf,  and  mark- 
ing the  limits  of  the  Arabian  peninsula  on  the 
north,  will  be  found  to  run  nearly  in  the  30th 
parallel  of  north  latitude,  but  a  portion  of  what 
is  considered  Arabia  extends  north  of  this. 
Arabia  includes  also  the  peninsula  of  Sinai,  be- 
tween the  Gulf  of  Suez  and  that  of  Akabah. 
The  whole  area  of  the  vast  countiy  thus  de- 
scribed does  not  probably  fall  much  short  of 
1,250,000  square  miles. 
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Divisions.— According  to  Ptolemy,  ancient 
Arabia  consisted  of  Arabia  Petraea,  Arabia  De- 
serta  and  Arabia  Felix,  a  division  likewise  fol- 
lowed in  modem  times,  but  which  is  not  only 
founded  on  erroneous  principles,  but  unwar- 
ranted by  the  example  of  the  inhabitants  of  the 
country.  The  name  of  Arabia  Felix,  or  Ara- 
bia the  Happy,  is  derived  from  an  incorrect 
translation  of  the  word  Yemen,  which  does  not 
signify  happy,  but  the  country  lying  to  the 
right  of  Mecca,  in  the  same  manner  as  the 
Arabic  term  for  Syria,  Al-Sham,  denotes  the 
country  lyin^  to  the  left  of  that  city.  Arabia 
Petraea  likewise  has  been  erroneously  translated 
Stony  Arabia,  the  epithet  Petraea  having  been 
bestowed  on  it  by  Ptolemy,  from  the  once 
flourishing  city  of  Petra. 

The  first  of  the  divisions  met  with  in  pro- 
ceeding down  the  Red  Sea  is  Hejaz,  which,  as 
it  includes  the  sacred  cities  Mecca  and  Medina, 
is  always  set  forth  conspicuously  by  Arab  ge- 
ographers. It  extends  a  short  wa^  within  the 
mountain  barrier  and  terminates  m  the  south 
in  about  lat.  20*  N.  Next  comes  Yemen  which, 
according  to  some  writers,  embraces  the  whole 
of  south  Arabia;  but  the  name  is  now  gen- 
erally used  in  a  confined  sense,  Yemen  proper 
occupying  the  southwest  part  of  the  peninsula* 
and  comprising  a  Tehama  or  maritime  lowland 
on  the  snores  of  the  Red  Sea,  with  an  elevated 
inland  district  of  considerable  breadth.  It  con- 
tains the  towns  of  Sana  and  Mocha.  Apper- 
taining to  Yemen  is  Aden,  now  a  free  port  in 
the  hands  of  the  British.  Next  Yemen,  on  the 
east,  is  Hadramaut,  the  western  portion  of 
which  is  a  desert  five  days*  journey  in  length. 
The  limits  of  this  province  are,  however,  vari- 
ously assigned  by  authors,  some  extending  the 
name  to  almost  the  whole  of  the  southeast 
coast,  while  others  confine  it  to  a  district  only 
100  miles  in  length.  Beyond  Hadramaut,  in 
the  latter  narrower  sense,  lies  Mahrah,  bevond 
which  again  extends  the  principality  of  Shejer 
or  Shehr,  at  the  eastern  termination  of  which, 
near  the  coast,  is  the  populous  district  of  Dho- 
far,  which  has  occasionally  figured  as  an  inde- 
pendent state.  At  the  east  angle  of  the  penin- 
sula is  situated  Oman.  On  the  south  shores  of 
the  Persian  Gulf  is  Bahrein,  from  which,  to- 
ward the  head  of  the  Gulf,  extends  the  mari- 
time district  of  Hasa,  while  at  a  short  distance 
southwest  in  the  interior  lies  the  fertile  district 
of  El-Ahsa,  the  name  of  which  is  sometimes 
also  given  to  the  coast.  The  interior  of  Arabia 
from  Hejaz  and  Yemen  across  to  the  vicinity 
of  the  Persian  Gulf  is  comprised  by  Arab  ge- 
ographers under  the  single  name  of  Nejed. 
The  Sinaitic  peninsula  is  called  Al-Tih.  The 
remaining  divisions  arc  Dahna,  the  great  terri- 
tory between  Hadramaut,  Oman  and^  Nejed. 
Toward  the  north  are  the  deserts  of  Sinai  and 
those  of  Sham,  Jezirch  and  Irak  (Syria, 
Mesopotamia  and  Babylon).  The  two  most 
populous  districts  are  Yemen  and  Oman. 

The  climate  of  Arabia  resembles  that  of 
Africa.  The  mountains  obstruct  the  mitigating 
influence  of  the  sea  breeze;  scorching  aridity 
and  barrenness  characterize  both  high  and  low 
grounds,  and  the  date  palm  is  often  the  only 
representative  of  vegetable  existence.  There 
are  even  districts  which  in  the  course  of  the 
year  are  refreshed  by  only  one  shower  of  rain, 
while  a  sky  almost  perpetually  unclouded  over- 
spreads  the    sterile  plains.      The  short  rainy 


season,  which,  in  consequence  of  the  shifting 
winds  prevailing  in  the  Red  Sea,  visits  the  west 
coasts  m  our  summer  months,  fills  with  water, 
but  only  periodically,  the  depressions  in  the 
surface,  or  wadis,  and  a  winter  marked  by 
slight  frosts  occurs  in  the  table-lands  of  the 
interior  and  northeast  The  simoom  occasion- 
ally blows  during  the  hot  season,  though  only 
in  the  northern  districts. 

Productions.— Arabia  is  destitute  of  larj[e 
forests,  and  plains  of  ^reen  turf  have  their 
place  supplied  by  steppe-like  tracts,  which,  how- 
ever, covered  with  aromatic  herbs,  afford  ex- 
cellent pasture  to  noble  breeds  of  horses«  The 
terrace  portions  of  the  country,  which  enjoy  a 
more  temperate  climate,  exhibit  a  greater  lux- 
uriance oi  vegetation.  Here  the  date  and  co- 
coanut  palms  and  various  excellent  sorts  of 
fruit  flourish  along  with  durra  (a  species  of 
millet  which  is  here  generally  cultivated  instead 
of  European  corn),  the  finest  coffee  in  the 
world  (the  staple  commercial  product  of  the 
country),  and  many  aromatic  plants  and  sub- 
stances, such  as  gum-arabic,  benzoin,  mastic, 
balsam,  aloes,  myrrh,  frankincense,  etc.  There 
are  also  cultivated  in  different  parts  of  the 
peninsula,  according  to  the^  nature  of  the  soil 
and  climate,  beans,  rice,  lentils,  tobacco,  melons^ 
saffron,  colocynths,  poppies,  olives,  the  kath 
bush  {Catha  or  Celastrus  edulis),  the  leaves  of 
which  are  in  general  use,  like  those  of  the  coca- 
in  Peru,  as  an  excitant,  sesame,  the  castor-oil 
plant,  etc  In  its  fauna  also,  as  corresponding 
with  the  desert  nature  of  the  country,  Arabia 
presents  much  of  an  African  type.  Sheep, 
^oats  and  oxen  supply  man's  immcoiate  domes- 
tic and  personal  wants;  the  horse  and  camel 
are  his  faithful  attendants  on  his  travels ;  asses 
and  mules,  of  a  stronger  make  and  better  ap- 
pearance than  those. of  Europe,  are  common  m 
the  mountainous  districts;  the  desert  is  inhab- 
ited by  gazelles  and  ostrfches  hurrying  rapidly 
from  oasis  to  oasis;  and  the  lion,  panther, 
hyena  and  jackal  crouch  in  ambusn  for  the 
passing  prey.  Monkeys,  pheasants  and  doves 
are  the^  peaceful  occupants  of  the  fertile  dis- 
tricts, in  which,  however,  locusts  frequently 
commit  tremendous  havoc.  There  are  several 
species  of  serpents  and  lizards,  and  scorpions 
and  poisonous  spiders  are  numerous.  Fish  and 
turtles  abound  on  the  coasts,  and  pearl  oys- 
ters in  the  Persian  Gulf.  Among  mineral  prod- 
ucts may  be  mentioned  saltpetre,  mineral 
pitch  and  petroleum,  which  are  found  in  the 
interior  highlands,  salt^  sulphur  (in  Hadra- 
maut), and  several  precious  stones,  as  the  car- 
nelian,  agate  and  onyx.  Iron,  copper  and  lead 
are  far  from  abundant,  and  the  country  is  also 
poor  in  the  precious  metals. 

PopiJation.—  The  population  of  Arabia  has 
been  estimated  by  some  authorities  at  12,000,- 
000,  by  others  at  no  more  than  4,000,000.  The 
former  number  is  certainly  too  high.  Palgrave 
estimated  that  Hejaz  contained  about  1,000,000 
inhabitants,  Yemen  1,000,000,  Hadramaut  and 
Mahra  1,000,000,  Oman  and  Hasa  2,500,000  and 
Nejed  2,000,000.  This  would  make  a  total  for 
Arabia  of  about  7,500,000,  which  figure  is  prob- 
ably too  high,  but  in  the  absence  of  any  regular 
census  and  with  our  total  ignorance  of  a  large 
part  of  the  interior  it  is  impossible  to  verify 
any  statement  on  this  point.  The  Arabs  pre- 
sent, as  a  nation  and  as  individuals,  much  that 
is  peculiar  both  in  their  mental  and  physical 
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development.  They  are  of  middle  stature,  of 
a  powerful  make  and  have  skin  of  a  brownish 
color.  Their  features  express  dignity  and 
pride;  they  are  naturally  active,  intelligent  and 
courteous;  and  their  character  is  marked  by 
temperance,  bravery  and  hospitality,  along  with 
a  strong  propensity  for  poetry.  On  the  other 
h^d,  they  are  revengeful  in  their  disposition 
and  predatory  in  their  habits.  The  women 
have  the  entire  education  of  the  children  in 
their  early  years.  The  most  fortunate  events 
in  the  estimation  of  an  Arab  are  the  birth  of  a 
camel,  a  mare  of  noble  breed  bringing  forth  a 
foal  or  a  triumph  achieved  by  a  poet.  The  first 
religion  of  the  Arabs,  the  worship  of  the  stars, 
was  supplanted  by  the  doctrines  of  Mohamtne- 
danism,  which  succeeded  rapidly  in  establishing 
itself  throughout  Arabia.  Besides  the  two 
principal  sects  of  Islam,  the  Sunnites  (the  most 
numerous)  and  the  Shiites  (on  the  east  coast), 
there  also  exists,  in  very  considerable  numbers, 
a  third  sect,  the  Wahabees,  which  arose  in  the 
latter  half  of  the  18th  century,  and  to  which 
the  Bedouins  of  Nejed  belong.  There  are  also 
numerous  Jews,  who  dwell  among  the  Ara- 
bians and  are  chiefly  employed  in  trade. 

The  whole  of  the  west  coast,  comprising  the 
districts  of  Hejaz  and  Yemen,  ana  in  quite 
recent  times  part  of  the  east  coast,  namely 
Koweit,  at  the  head  of  the  Persian  Gulf, 
and  the  district  of  £1  Ahsa,  are  more  or  less 
under  the  suzerainty  of  the  Turks.  The  area 
of  the  western  strip  is  about  200,000  square 
miles  in  extent,  and  has  a  population  of  about 
1,130,000;  while  the  eastern  has  an  area  of 
about  31,000  square  miles  and  a  population  of 
nearly  200,000..  Even  in  these  districts,  how- 
ever, the  chief  offices  of  government  are  per- 
formed by  the  chieftains  of  the  small  territories 
into  which  the  districts  are  subdivided  ^  The 
most  extensive  districts  politically  united  in  the 
rest  of  Arabia  are  the  langdoms  of  Oman  and 
Nejed,  the  former  with  an  area  of  81,000  square 
miles  and  a  population  of  1,598,000;  the  latter 
(the  kingdom  of  the  Wahabees)  with  an  area  of 
perhaps  200,000  square  miles  and  a  population 
of  about  1,219,000. 

The  mode  of  life  of  the  Arabs  is  either 
nomadic  or  settled,  or  in  other  words,  they 
either  live  in  tents  and  derive  their  subsistence 
from  the  rearing  of  cattle,  wherever  sufficient 
pasture  is  obtainable,  and  from  the  transport  of 
caravans  through  the  desert;  or  from  the  pur- 
suits of  agriculture  and  commerce.  The  no- 
madic tribes  in  Arabia  are  termed  Bedouins. 
Beduins  or  Bedawins;  those  following  settled 
occupations,  Hadji  and  Fellahs.  A  consider- 
able trade,  partly  overland,  partly  maritime,  is 
carried  on,  chiefly  in  coffee,  dates,  figs,  spices 
and  aromatic  substances  of  various  kinds, 
though  its  present  amount  is  scarcely  a  shadow 
of  what  it  was  in  times  previous  to  the  dis- 
covery of  the  passage  by  the  Cape  of  Good 
Hope.  Commerce  is  partly  in  the  hands  of 
foreigners,  among  whom  the  Jews  and  Banians 
are  the  most  numerous.  The  latter  are  a  tribe 
of  Indian  merchants,  who,  however,  only  re- 
main long  enough  in  the  country  to  enable  them 
to  return  with  wealth  to  their  own  land.  At 
present  the  trade  of  Arabia  is  almost  exclu- 
sively confined  to  exports  of  raw  material  or 
imports  of  foreign  manufactures,  domestic  in- 
dustry being  scarcely  able  to  supply  the  most 
necessary  articles  of  consumption,  and  the  in- 


habitants are  thus  rendered  dependent  on  for- 
eign nations  for  the  greater  portion  of  their 
manufactured  commodities.  Tne  period  of  in- 
tellectual development  among  the  Arabs  is  now 
indeed  long  past  its  zenith,  but  it  does  not  ap- 
pear yet  to  have  sunk  so  low  as  is  often  as- 
sumed. Even  in  the  desert  children  are  taught 
to  read,  write  and  cipher,  and  in  the  towns 
there  are  higher  schools  for  satisfying  the  taste 
for  scientific  pursuits.  The  political  constitu- 
tion of  the  Arabs  is  patriarchal,  and  based  on 
a  love  of  freedom.  The  titles  of  the  chiefs  of 
the  tribes  are  emir,  sheikh  or  imam,  personages 
whose  functions  appear  in  general  to  be  limited 
to  the  command  of  the  army  in  war,  the  collec- 
tion of  tribute  and  the  administration  of  law 
by  the  cadis  or  judges. 

History,— The  history  of  the  Arabs  pre- 
vious to  Mohammed  is  obscure,  and,  owing  to 
their  slight  connection  with  tne  rest  of  the 
world,  of  little  interest.  The  evidence  of  lan- 
guage, tradition  and  other  things,  establishes 
the  fact  that  Arabia  must  have  been  settled  at  a 
very  early  date  by  two  branches  of  one  race. 
One  of  these  branches  inhabits  the  south  and 
east  of  the  peninsula  (Yemen,  Hadramaut  and 
Oman),  and  considers  itself  as  forming  the 
**pure*  Arabs,  while  to  the  other  branch  it  gives 
the  name  of  Mostareb,  or  ^Arabified.^  The 
oldest  traditions  regarding  the  origin  of  the 
former  branch  point  to  an  immigration  from 
Africa  which  took  place  about  the  southwest 
comer  of  the  peninsula,  and  the  physical  ap- 
pearance and  structure  of  the  southern  Arabs, 
the  remnants  of  their  dialect  (which  is  now 
superseded  by  that  of  the  northern  bi"anch), 
and  various  institutions  and  customs  prevailing 
in  the  parts  of  Arabia  inhabited  by  them,  all 
confirm  the  notion  that  they  were  originally 
identical  with  the  nearest  inhabitants  of  Africa. 
The  northern  branch,  on  the  other  hand,  though 
bearing  an  unmistakable  affinity  with  the  south- 
ern, shows  (in  its  language  and  other  respects) 
more  traces  of  Asiatic  than  African  influence. 
The  Arabs  of  the  southern  branch  were  the 
first  to  attain  any  considerable  political  power. 
A  kingdom  belonging  to  this  branch  is  said 
to' have  existed  in  the  south  for  upward  of 
2,000  years,  embracing,  when  in  a  nourishing 
condition,  the  whole  of  the  south  half  of  the 
peninsula,  and  sometimes  extending  its  bounda- 
ries by  conquest  very  much  farther.  There  is 
no  doubt  that  there  was  actually  such  a  king- 
dom, called  the  kingdom  of  Yemen,  and  having 
its  capital  first  at  Mareb  and  afterward  at 
Sana,  both  in  the  district  of  that  name;  but  how 
long  that  kingdom  subsisted  cannot  be  deter- 
mined. Its  kings  belonged  to  the  Himyarite 
dynasty,  but  this  designation  Himyarite  is  some- 
times applied  by  Arab  writers  to  the  ruling 
classes  of  the  southern  branch,  and  sometimes 
to  the  whole  branch.  The  Yemenite  kingdom 
was  rendered  subject  by  the  Abyssinians  for 
upward  of  70  years  in  the  6th  century  of  the 
(Christian  era,  during  which  period  Christianity 
was  proclaimed  in  the  land.  Ultimately  the 
heir  to  the  throne  of  the  Himyarite  dynasty  was 
restored  through  the  assistance  of  (Thosroes, 
King  of  Persia  (605  a.d),  but  about  30  years 
later  the  kingdom  was  finally  overthrown  by  the 
followers  of  Mohammed.  Another  Himyarite 
kingdom  was  that  of  Hira  on  the  west  shore  of 
the  lower  Euphrates.  It  seems  also  to  have 
extended  at  times  to  the  region  between  the 
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Euphrates  and  the  Tigris,  so  as  to  give  the 
name  of  Irak  Arabi  to  that  district.  The  dates 
given  for  the  foundation  of  this  kingdom  are 
widely  different.  Its  overthrow  is  placed  in 
the  5th  century  of  our  era.  In  the  1st  century 
of  the  Christian  era  the  Himyarite  kingdom  of 
Ghassan  was  founded  in  lower  Syria  and 
Hejaz.  It  lasted  till  the  time  of  Mohammed. 
The  last  Himyarite  kingdom  that  need  be  men- 
tioned is  that  of  Kinden,  whidi  detached  itself 
from  that  of  Hira  early  in  the  3d  century,  and 
lasted  about  160  years.  Its  sway  extended  over 
northern  Nejed.  The  divided  forces  of  the 
Arabs  could  not  always  successfully  resist  the 
Roman  arms,  and  thotigh  their  country  was 
never  completely  reduced  to  the  condition  of  a 
province,  yet  the  princes  in  the  north  at  least 
lived  in  a  state  of  dependence  on  the  Roman 
emperors,  and  were  regarded  as  their  viceroys. 
In  the  south  the  Romans  had  no  influence.  An 
expedition  was  fitted  out  against  Yemen  in  the 
reign  of  Augustus  (24  b.c),  but  it  conipletely 
miscarried.  With  tne  decline  of  the  Roman 
empire  Arabia  made  vigorous  struggles  for  in- 
dependence, which  could  easily  have  been 
brought  about  by  a  union  of  the  various  tribes. 
But  the  Arabian  peoples  continued  dispersed 
and  broken,  and  passed  many  centuries  in  in- 
ternal conflicts,  during  which  the  central  high- 
lands (Nejed)  became  the  theatre  of  those 
chivalrous  contests  so  celebrated  by  the  native 
poets.  Christianity  early^  gained  many  ad- 
herents in  Arabia,  though  it  did  not  succeed  in 
entirely  banishing  the  ancient  worship  of  the 
stars.  Several  Oiristian  bishoprics  were  estab- 
lished, subject  to  the  metropohtan  at  Bozra,  in 
Palestine.  The  town  of  Elhira,  near  the  Eu- 
phrates, contained  many  Arabian  Christians  and 
convents,  and  the  reigning  King,  Ennoman-ben- 
el-mondsir,  became  a  convert  to  Christianity 
not  long  before  the  time  of  Mohammed.  The 
conflict  of  the  Arabs  with  Roman  despotism 
was  more  especially  the  cause  of  attracting  to 
their  country  numbers  of  Christian  sects,  among 
others  the  Monophysites  and  Nestorians,  seek- 
ing a  refuge  from  the  persecutions  to  which 
they  w^ere  subjected  by  the  maintainers  of 
orthodoxy  throughout  the  East.  Jews,  also 
were  very  numerous  in  Arabia  after  the  de- 
struction of  Jerusalem,  and  even  made  some 
proselytes,  chiefly  in  Yemen.  The  wide  diflfcr- 
ences  between  the  various  sects  produced  in  the 
minds  of  many  an  indifference  to  all  the  exist- 
ing religions,  and  was  probably  one  of  the 
pnncipal  causes  that  the  doctrines  of  Moham- 
med found  so  speedy  an  acceptance  in  Arabia. 
With  Mohammed  a  new  phase  commences  in 
the  .  history  of  the  Arabian  peoples,  who  are 
wont  to  designate  respectively  the  periods  be- 
fore and  after  the  appearance  of  the  Prophet  as 
those  of  ignorance  and  knowledge.  Moham- 
med belonged  to  the  Mostareb,  and  among  them 
to  the  tribe  of  Koreysh,  which  had  occupied  a 
position  of  great  influence  in  Arabia  since  the 
beginning  of  the  5th  century,  when  it  managed 
by  craft  to  obtain  possession  of  the  city  of 
Mecca,  which  was  not  only  a  city  of  great 
commercial  importance,  but  was  regarded  as 
sacred  by  the  Arabs  on  account  of  its  contain- 
ing the  Kaaba.  During  the  whole  of  the  6th 
century  the  Mostareb  generally  were  increas- 
ing in  power,  and  by  the  beginning  of  the  7th, 
when  Mohammed  had  grown  to  manhood,  they 
had  absorbed  the  kingdom  of  Kindeh,  and  had 


extended  their  s^ay  at  the  expense  of  those  of 
Yemen,  Hira  and  Ghassan.  By  the  time  of 
Mohammed's  death,  in  632,  his  religion  had  ac- 
quired a  firm  hold  in  Arabia,  and  after  that 
event  His  successors,  acting  on  the  commands 
of  the  Koran,  began  to  spread  it  by  force  of 
arms  beyond  the  bounds  oi  the  peninsula.  The 
nation,  now  for  the  first  time  acting  as  a  body, 
played  for  several  centuries  an  important  part 
in  the  *  world's  history,  advancing  in  a  career 
of  victory  beyond  its  natural  frontiers,  to  found 
empires  in  three-quarters  of  the  globe.  The 
brilliant  period  of  Arabian  history,  indeed,  as 
regards  foreign  countries,  came  to  a  termina- 
tion in  Asia  in  1258,  on  the  fall  of  the  caliphate 
of  Bagdad,  as  also  about  the  same  time  in 
Africa  and  Europe,  in  the  latter  of  which  the 
Moorish  dominion  was  finally  overthrown  (in 
the  kingdom  of  Granada  in  Spain)  in  the  last 
decade  of  the  15th  century;  yet  me  epoch  of 
the  Arab  sway  must  ever  occupy  a  distin- 
guished place  in  the  intellectual  history  of  man- 
kind. The  internal  history  of  the  country  dur- 
ing Us  foreign  conflicts  presents  little  more  than 
unimportant  accounts  of  some  Bedouin  tribes, 
and  the  fortunes  of  the  caravans  which  made 
the  annual'  pilgrimage  to  Mecca.  In  1517  Tur- 
key subjected  Hejaz  and  Yemen,  and  received 
the  nominal  submission  of  the  tribes  inhabiting 
the  rest  of  Arabia.  The  subjection  of  Hejaz 
has  continued  down  to  the  present  day,  with 
a  brief  interval  in  the  latter  half  of  the  16th 
century,  and  another  longer  interval  in  the  19th 
centuiy,  when  the  Pasha  of  Egypt  was  domi- 
nant in  Arabia;  but  Yemen  achieved  its  inde- 
pendence in  1630  and  maintained  it  till  1871, 
when  the  territory  again  fell  into  the  hands  of 
the  Turks.  In  1839  Aden,  in  Yemen,  was  occu- 
pied by  the  British. 

In  the  cast  Oman  became  virtually  inde- 
pendent of  the  caliphs  in  the  middle  of  the 
8th  century,  and  grew  into  a  well-organized 
kingdom.  In  1507,  however,  its  capital,  Maskat, 
or  Muscat,  was  occupied  by  the  Portuguese, 
who  were  not  driven  out  till  1651.  Oman  was 
temijorarily  subjugated  by  the  Persians  under 
Nadir  Shah  in  the  first  half  of  the  18th  century. 
They  were  expelled  by  Saood,  who^  was  made 
imam  of  Oman,  and  under  whom  it  extended 
its  sway  over  part  of  the  opposite  coast  of  Per- 
sia a§  well  as  the  islands  lying  between  and 
oyer  the  coast  of  Zanzibar.  Since  1867  the 
kingdom  of  Oman  has  been  again  confined  to 
the  mainland  of  Arabia.  The  appearance  of  the 
Wahabees  about  the  middle  of  the  18th  century 
is  the  first  event  since  the  time  of  Mohammed 
that  affected  Arabia  generally.  The  moral  ef- 
fects of  this  event  exercise  still  a  powerful 
influence ;  the  political  were  soon  effaced  by  the 
ruler  of  the  neighboring  country  of  Egypt. 
Mehemet  Ali,  Pasha  of  Egypt,  subdued  the 
coast  of  Hejaz,  as  also  several  places  on  that 
of  Yemen,  and  in  1818,  by  means  of  a  great 
victory  gained  by  Ibrahim  Pasha,  and  the  de- 
struction of  their  capital  city  Derreyeh,  put  a 
stop  to  the  further  extension  of  the  Wahahitc 
power.  He  also  expended  large  sums  in  the 
maintenance  of  his  sway  in  Arabia,  which  se- 
cured to  him  the  trade  of  the  Red  Sea.  The 
events  of  1840,  however,  in  Syria,  compelled 
him  to  concentrate  his  forces,  ^and  he  soon 
found  himself  obliged,  as  thwarting  the  Euro- 
pean line  of  policy,  to  renounce  all  claims  to 
the  territories  lying  beyond  a  line  drawn  from 
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the  Dead  Sea  to  the  Gulf  of  Akabah.  The 
Hejaz  thus  again  became  immediately  subject 
to  Turkish  sway.  Turkey  afterward  extended 
its  rule  not  only  over  Yemen  as  already  men- 
tioned, but  also  over  the  district  of  £1  Ahsa  on 
the  Persian  Gulf.  During  the  great  Euro- 
pean War,  strategic  points  of  Arabia  be- 
came scenes  of  active  operations  on  the  part 
of  Turkish  troops  led  b^  German  officers 
against  British  domination  in  Egypt,  the  Sin- 
aitic  Peninsula  being  a  dependency  of  Egypt, 
now  a  British  possession.  Hejaz  and  Yemen, 
on  the  west  coast,  and  Hasa,  on  the  east  coast, 
were  Turkish  vilayets.  There  was  an  independ- 
ent imam  in  Oman,  and  Aden  .  and  the  sur- 
rounding district  was  a  protectorate  of  Great 
Britain.  The  remainder  consisted  of  several 
independent  and  semi-independent  states  under 
chiefs,  elected  or  hereditarv,  bearing  die  title 
of ,  emir,  sheikh  or  imam.  During  the  progress 
of  the  war,  Arabia  was  the  scene  of  revolts^ 
uprisings  and  conflicts  against  Turkish  authority 
and  on  25  Oct.  1916  the  Kingdom  of  Arabia 
was  established  with  Grand  Sherif  Hussein  Ben 
Ali  as  Kin;^,  and  Mecca  as  capital.  On  3  Jan. 
1917,  the  Grand  Sherif  of  Mecca  adopted  the 
title  of  the  King  of  the  Hejaz,  and  the  new 
kingdom  was  recognized  by  England,  France 
and  Russia.    See  wak,  European. 

Modem  Explorations.— Until  about  1760 
our  knowledge  of  Arabia,  was  based  mainly  on 
Greek  and  Latin  writers  sucb  as  Herodotus, 
Strabo,  Pliny,  Ptolemy  and  others.  This  in- 
formation was  meagre  and  not  altogether  re- 
liable. The  best  sources  were  the  Arabic 
writers  and  geographers,  such  as  Hamadani's 
^Arabian  Peninsula,^  Bekri  and  Yaqut*s  geo- 
graphical and  historical  dictionaries.  Tnese 
works  and  others  of  their  kind  contain  various 
fabulous  and  legendary  traditions,  based  partly 
on  native  legends  and  partly  on  Jewish  fancies. 
The  Assyrian  cuneiform  inscriptions  have 
Yielded  us  much  valuable  material  on  the  early 
history  of  Arabia.  But  above  all  we  are  in- 
debted to  scholars  like  Halevy,  Miiller,  GLaser, 
Hommel,  Winckler  ^  and  others.  The  first 
European  to  engs^e  in  a  scientific  exploraition 
of  Arabia  was  C.  Niebuhr,  who,  in  1761-64,  at 
the  order  of  the  Danish  government,  undertook 
an  expedition  to  the  peninsula.  In  1799, 
Reinand  an  agent  of  the  East  India  Company, 
followed  Niebuhr  and  in  1808-11  the  Russian 
scientist,  U.  J.  Sectzen,  undertook  a  similar 
journey  of  exploration  and  for  the  first  time 
copied  several  south-Arabian  inscriptions  in 
the  district  of  Himyar.  A  few  years  later,  in 
1814*16,  one  of  the  most  distinguished  of 
Arabian  explorers,  the  Swiss,  J.  L.  Burckhardt. 
journeyed  to  Hijaz  and  also  to  Mecca  and 
Medina.  His  information  is  accurate,  copious 
and  interesting.  Captain  W.  R.  Wellsted,  in 
1834-^35,  made  a  tour  of  Oman  and  Hadramaut, 
and  in  1838,  C.  J.  Crittenden  journeyed  from 
Mokha  to  Sana  and  copied  several  south- 
Arabian  inscriptions,  which  Rodiger  and  Gese- 
nius  tmdertook  to  decipher.  In  1843,  Adolf  von 
Wfcdc,  a  German,  visited  Wadi  Doan  and 
other  parts  of  Hadramaut  and  discovered  and 
copied  an  important  five-line  inscription.  In 
the  same  year  T.  T.  Arnaud  journeyed  from 
Sana  to  Marib,  the  capital  of  the  ancient 
kingdom  of  the  Sabeans,  and  gathered  about  56 
inscriptions.  In  1845-^  Wallin  journeyed 
through   Hayil,   Medina  and  Taima.    In   1853 


Richard  Burtoii,  translator  of  the  ^Arabian 
Nights^  made  a  pilgrimage  to  Mecca  and 
Medina  and  in  1877  and  1878  visited  twice  the 
land  of  Midian,  in  north  Arabia.  In  1861, 
Jacob  Saphir,  a  Jew  of  Jerusalem,  visited 
Yemen,  where  he  formed  several  Jewish  set- 
tlements, and  other  parts  of  Arabia.  In  1862- 
63  W.  Gifford  Palgrave,  an  Englishman, 
journeyed  from  the  Dead  Sea  to  Oatif  and 
Oman,  visiting  the  northwestern  territory  be- 
tween the  Sinaitic  peninsula,  the  Euphrates, 
Hayil,  Medina,  Nejed,  and  nearly  all  central 
Arabia,  till  then  unknown.  Central  Arabia  was 
visited  by  Pelly  in  1865  and  in  1869  Halevy. 
the  great  Orientalist  and  pioneer  in  Sabean 
philology,  disguised  himself  as  a  poor  Jew 
from  Jerusalem,  and  penetrated  Yemen  and 
south  Arabia.  On  this  trip  he  copied  about 
700  inscriptions.  He  succeeded  in  reaching  the 
south-Arabian  Jof,  the  territory  of  the  ancient 
Mineans.  In  1870-71,  H.  von  Maltzan  made 
several  trips  from  Aden  along  the  coast,  and, 
in  1876-78,  Charles  Doughty,  made  a  famous 
tour  to  Mada  in  Salih,  Hayil,  Taina,  Khaibar. 
Boraida,  Onaiza  and  Tayif.  He  unearthed 
several  Sabatean,  Lihyanian,  or  Tamudic, 
Minean  and  so-called  proto-Arabic  inscriptions. 
In  1877-80,  the  Italian,  Renzo  Manzoni,  made 
three  journeys  to  Sana,  the  Turkish  capital  of 
Yemen.  Glaser,  in  1882-84,  made  his  first 
journey  to  south  Arabia,  where  he  discovered 
and  copied  numerous  inscriptions  and  in  1883- 
84,  with  Euting,  visited  north  Arabia,  where 
they  discovered  the  famous  Aramaic  inscrip- 
tions of  Taima  (6th  century  B.t.).  In  1884-85, 
Glaser  again  visited  southern  Arabia  and  col- 
lected several  Minean  inscriptions.  His  third 
journey  was  made  in  1887-88  and  was  remark- 
ably fruitful,  especiall}^  as  far  as  epigraphical 
results  are  concerned.  The  inscriptions  copied 
numbered  over  400,  the  most  valuable  among 
them  being  the  so-called  "Dam-inscription,* 
of  100  lines  (5th  and  6th  centuries  a.d.),  and 
the  *Sirwah  inscription,*  of  about  1,000  words 
(about  550  b.c).  Glaser's  fourth  journey  was 
made  in  1892-94  and  was  also  rich  in  results. 
In  1893,  Leo  Hirsch  visited  Hadramaut,  and  so 
did  Theodore  Bent  and  his  wife  in  1893-94.  In 
1896-97,  Count  Carlo  Landbcrg,  a  distinguished 
Arabic  scholar,  visited  the  coast  of  south 
Arabia,  where  he  made  special  studies  of  the 
modem  Arabic  dialects  there,  in  addition  to 
other  geographical  and  epigraphical  researches. 
In  1898-99  the  Vienna  Academy  sent  an  expedi- 
tion to  Shabwa  under  the  direction  of  Count 
Landberg  and  D.  H.  Miiller.  Other  expeditions 
have  since  been  engaged  in  the  work  of  ex- 
ploration. The  results  of  all  these  have  been 
threefold:  geographical,  epigraphical  and  his- 
torical. These  results  have  opened  the  way 
not  only  to  fresh  views  and  studies  concerning 
the  various  ancient  south-Arabian  dialects, 
such  as  Minean,  Sabean,  or  Himyarite,  Hadra- 
mautic  and  Katabanian,  but  have  also  thrown 
unexpected  light  on  the  history  of  the  old 
south-Arabian  kingdoms  and  dynasties.  These 
same  discoveries  have  also  added  to  our  knowl- 
edge of  Old  Testament  history  and  of  Hebrew 
and  comparative  Semitic  philology.  See 
Arabian  Philosophy;  Arabic  Language  and 
Arabic  Literature. 

Bibliographv.—  Geography.— Niebuhr,  ^De- 
scription de  rArabie^  (Paris  1779)  ;  Jomard, 
<  Etudes     geographiques     et     historiques     sur 
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rArabie>  (ib.  1839);  Wdlsted,  <Trtivels  in 
Arabia>  (London  1839)  ;  Burckhardtt  ^Travels 
in  Arabia*  (ib.  1829);  Ritter,  C,  <Arabien> 
(Berlin  1847)  ;  Play  fair,  <A  Hjstorj^  of  Arabia 
Felix  or  Yemen>  (Bombay  1859);  Maltzan, 
'Reisen  in  Arabien*  (Braunschweig  1873) ; 
Guarmani  <E1  Negcd  settentrionale*  ^Jerusalem 
1866);  Sprenger,  A.,  ^Die  alte  Geographie 
Arabiens>  (Bern  1875);  Zehme,  Albrecht, 
^Arabien  and  die  Araber  seit  hundert  Jahren 
eine  geographische  und  geschichtliche  Skizze* 
(Halle  1875)  :  Manzoni,  R.,  ^El  Yemen  tre  anni 
neir  Arabia  felice>  (Rome  1884)  ;  Ruber,  C:ii., 
^Voyage  dans  TArabie  cemtrale^  (Paris  1885). 
Interesting  sources  on  Yemen  are  ^Voyage 
d'Halevy'  and  the  *  Rapport  d'un  colonel  turc' 
in  Milanges  orientaux  and  Reclus,  E.,  ^Nouvelle 
Geographie  universelle.^  Niebuhr,  ^Reisebc- 
schreibung  von  Arabien  und  anderen  umliegen- 
dcn  Landem*  (Copenhagen  1778)  ;  Desvergersj 
<Arabie>  (Paris  1847)  ;  Glaser,  ^(^eschichte  und 
Geographie  Arabiens*  (Berlin  1890) ;  Wallin, 
^Reseanteckningar  frin  Oricnten^  (Helsing- 
fors  1866) ;  Burton.  ^Personal  Narrafive  of  a 
Pilgrimage  to  al  Medinah  and  Mecca^  (Lon^ 
don  1855)  ;  Palgrave,  ^Narrative  of  a  Journey 
through  C)entral  and  Eastern  Arabia'  (ib. 
1871);  Wrede,  <Reise  in  Hadramaut>  (1873); 
Beke,  <  Sinai  in  Arabia>  (London  1878)  ;  Blunt, 
Lady  Anne,  *A  Pilgrimage  to  Nejd'  (London 
1881);  Doughty,  <  Travels  in  Arabia  Deserta> 
(London  1908);  Hurgronge,  <Mekka>  (The 
Hague  1888)  ;  Van  den  Bergi  ^Le  Hadramut' 
(Batavia  1885) ;  Harris,  ^A  Journey  through 
the  Yemen>  (Edinburgh  1893);  Nolde,  <Reise 
nach  Inner*  Arabien  >  (Brunswick  (1895); 
^Euting,  ^Tagebuch  eiver  Reise  nach  Inner- 
Arabien^  ^Leyden  1896) ;  Hirsch,.  Leo,  ^Reisen 
in  Sudaraoien,  Mahra-Land  una  Hadxamut' 
(Lcydcn  1897) ;  Landberg,  *Die  sudarafaische 
Expedition'  (Munich  1899);  Bent,  ^Sonthem 
Arabia>  (London  1900)  ;  Hogarth,  ^Penetration 
of  Arabia'  (London  1905);  Phillips,  L.  M., 
<In  the  Dcsert>  (London  1905);  Jourdain, 
^Journal  of  John  Jourdain,  1608-1 7 >  (London 
1905);  Musil,  ^Arabia  Petraea>  (Vienna.  1908). 
Anthbopology.—  D'Avril,  L'Arabie  contem- 
poraine>  (Paris  1868);  Spencer,  H.,  <Dch 
scriptive  Sociology'  (London  1881);  Topinard, 
Paul,  <l'Anthropologie>  (Paris  1878);  La- 
mette,  (Charles,  *Etude  sur  I'Ytecn'  (Rouen 
1882);  Le  Bon,  Gustave.  ^La  Civiliza- 
tion des  Arabcs'  (Paris  1884);  ZaborowsH 
M'EmpIoi  des  mtoux  chez  les  Egyptiens  et  les 
(lialdecns'  (Paris  1886);  Dusseaud,  <Les 
Arabes  en  Syrie  avant  Tlslam'  (Paris  1907)  ; 
Weber,  ^  Glaser s  Forschungsreisen  in  Sudara- 
bien'  CBerlin  1909).  History.— Caussin  de 
Perceval.  ^Essai  sur  Thistoire  des  Arabes 
avant  llslamisme'  (3  vols.,  Paris  1847)'; 
Fleischer,  *Abufedae  historia  Anteislamitica' 
Leipzig  1831) ;  Wuslenfeld,  ^Genealo^sche 
Tabcllen  der  Arabischen  Stamme  und  Familien' 
((Jottingen  1853);  Weil,  G.,  <(^schichte  der 
Chalifen'  (3  vols.,  Mannheim  1851);  Zehme, 
A.  ^Arabien  und  die  Araber  seit  hundert 
Jahren'  (Halle  1875)  ;  Salil  ibn  Rasik.  < History 
of  the  Imans  and  Scyyids  of  Oman'  (London 
1871);  Hakami,  ^Yaman,  Its  Early  Mediaeval 
History,  Text  translation  and  Notes,'  by 
Kay  (London  1892)  ;  Brunnow  and  Domaszcw- 
ski,  <Die  Provincia  Arabia'  (Leipzig  1906) ; 
(^etani,    *Studi   di   Storia    Orientali'     (Milan 


1911);  Jaussen  et  Sayignac,  ^Mission  arch^ki^ 
logique  an  Arabic'    (Paris   1913). 

ARABIA,  Kingdom  of.    See  Hejas. 

ARABIAN  NIGHTS,  The.  <The  Ara^ 
bian  Nights,'  or  more  properly  <The  Thousand 
Nights  and  a  Night'  (Alf  leilah  warleilah),  is 
a  collection  of  stories  in  Arabic  connected  by 
a  frame- story,  probably  Persian  in  origin  and 
much  older  than  most,  possibly  than  any,  of 
them.  This  frame-story,  the  distinctive  feature 
of  the  <Nights,>  is  essentially  as  follows:  Shah-^ 
riar,  King  of  India  and  China,  finding  his 
wife  false  and  that  his  brother  and  a  genii  are 
in  like  misfortune,  kills  the  unfaithful  wife 
and  afterward  each  successive  bride  on  the 
morning  following  the  marriage.  Public  di^* 
tress  induces  the  vizier's  daughter,  Sharazad, 
to  offer  herself  'to  be  a  ransom  for  the 
daughters  of  the  Mohammedans  or  the  cause 
of  their  deliverance.^  She  •beguiles  the  wak- 
ing hour*  of  the  king  by  beginning  a  story 
wntch  she  interrupts  at  a  point  of  suspense. 
Her  life  is  spared  that  she  may  continue  it. 
She  repeats'  the  device,  linldng  tale  to  tale  or 
involving  one  in  anotlier,  till  at  the  end  of  the 
1,001  nights  she  asks  her  life»  receives  favor 
and  is  made  full  queen. 

A  Persian  collection  of  tales  with  the  same 
frame-story  is  mentioned  by  the  Arabian  his- 
torian Masudi  in  943;  another  historian,  Aim 
Yakub  al  Nadim,  writing  in  987,  says  this  col- 
lection was  written  by  Princess  Homai,  daugh- 
ter of  Bahman,  that  it  counted  200  tales  dis- 
tributed through  1,000  nights,  and  was  a 
•meagre  and  uninteresting  publication.*  It 
has  perished,  but  it  seems  probable  that  some 
fifth  part  of  the  < Nights'  we  know  was  det- 
rived  from  it,  though  with  far-reachiing  modi- 
fications throughout.  The  frame-story  is  much 
older  possibly,  if  the  ingenious  identification 
of  Snarazad-Homai  with  the  Biblical  Esther,* 
attempted  by  the  late  Professor  de  (Joeje  of 
Leyden,  be  accepted,  as  early  as  300  b.c. 

^  ,Such  a  frame-story  offers  indefinite  possi- 
bilities of  extension  and  adaptation.  Few 
manuscripts  of  the  ^Nights'  agree  in  their 
version  of  any  single  tale,  in  die  order  of  th^ 
stories,  or  even  in  the  make-up  of  the  collec- 
tion. We  may  suppose  that  some  favorite  and 
favored  rawi,  professional  storj^teller,  found  a 
recorder,  or  was  asked  by  some  wealthy  ad- 
mirer to  furnish  a  record  of  his  narrations, 
in  which  professional  successors  would  make 
developments,  suppressions,  substitutions,  as 
conditions  changed  or  their  genius  suggested. 
The  division  into  ^Nights'  was  obviously  con*- 
venient  for  the  professional  narrator,  living  bv 
his  art.  It  is  tound  in  manuscripts  of  tales 
that  do  not  form  part  of  any  regular  manu- 
script of  the  ^Nights'  known  to  scholars.  The 
very  popular  stoiy  of  Aladdin  and  the  Wonder- 
ful Lamp  is  rarely  found  in  such  manuscripts; 
AH  Baba  and  the  Forty  Thieves,  no  less  popu- 
lar among  the  Bedawi,  occurs  in  none  of 
them.  Sir  Richard  Burton,  after  translating 
one  manuscript  of  the  ^Nights'  in  10  volumes, 
could  fill  six  more  with  •supplementary*  tales, 
often  with  equal  literary  claim  to  inclusion. 
We  have  not  and  are  not  likely  to  have  any 
•canon*    for    <The    Arabian    Nights.' 

The  stories  of  *Thc  Arabian  Nights'  are 
of  many  countries  and  times,  but  whatever 
their  age  or  source  all  have  been  so  transformed 
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that  they  are  Moslem  to  the  core,  thoroughly 
Arabian  in  temper  and  in  spirit  The  scene  is 
sometimes  in  China,  India,  even  the  land  of 
the  Franks ;  the  time  is  often  of  the  8th  or  9th 
century,  or  even  earlier;  btit  the  raivi  is  as 
indifferent  as  his  auditors  to  anachronisms, 
and  will  speak  in  these  very  stories  of  cannon 
or  coffee,  neither  of  which  were  known  in 
Eg3rpt  till  late  in  the  14th  century.  In  one 
instance  he  names  tobacco,  which  was  not 
known  till  the  16th.  The  manners  and  cus* 
toins  assumed  throughout  are  those  of  Egypt 
from  about  1400  to  1550,  and  it  was  during 
this  period,  probably  at  Cairo,  that  the 
< Nights^    took   their   present    form. 

A  rawi  must  be  ready  with  a  tale  to  suit 
any  audience.  He  may  have  to  gain  his  bread 
to-day  in  camp,  to-morrow  in  the  bazaar  or 
the  inn,  among  simple  folk,  or,  if  fortune 
smile,  at  the  festivities  of  the  rich.  So  a  col- 
lection made  from  his  lips  or  for  his  benefit 
will  show  wide  variation  in  tone  and  theme. 
There  are  the  old  "Household  tales,'  an  Arabic 
Cinderella  among  them,  animal  fables,  ,like 
those  of  Bidpai  and  iEsop,  Bedawi  adventures, 
lovers'  romances,  tiierchant  voyages  to  strange 
and  distant  lands,  adventurous  wanderings  in 
the  spirit,  and  now  and  then,  almost  in  the 
letter  of  the  Odyssey,  quests  in  the  land  of  the 
Amazons  and  the  isles  of  Wak-Wak  in  search 
of  the  lost  beloved,  tales  of  chivalry,  taken 
from  the  historians,  showing  curiously  the 
other  side  of  the  crusades  and  Moslem  reaction 
to  the  Christian  Church-Militant,  some  of  them 
deadly  serious,  others  frankly  burlesque,  pica- 
roon tales  of  successful  knavery,  and  finally  a 
curious  group  in  which  the  beau  role  is  so 
persistently  given  to  women,  either  some  Prin- 
cess Badoura  or  some  slave  Zumroud,  that 
they  seem  designed  less  for  any  male  audience 
than  for  idle  hours  of  the  haremlik.  In  nearly 
*  all  the  stories  the  actors  live  and  move  in 
momentary  expectation  of  supernatural  inter- 
vention. Any  jar  or  well  may  hold  an  efrit 
or  a  genii,  any  lamp  respond  to  a  rub,  any  talis- 
man to  a  turn,  or  rock  to  an  ^open- sesame.* 
Any  day  may   see  the  pauper  a  prince,   the 

frince  a  pauper,  the  •sleeper  awakened.* 
'ancy  sits  here  on  her  magic  carpet  and  travels 
in  a  twinkling  wherever  she  will  to  •expatiate 
free*  without  trammel  from  laws  of  probabil- 
ity, gravity  or  economics.  There,  in  its  power 
to  give  passing  rdease  from  the  cares  and 
burdens  of  work-a-day  life,  lies  the  primary 
appeal  of  <The  Arabian  Nights^  to  the  Arab  or 
^^ptian  who  reads  or  more  probably  listens 
to  them. 

The  style  of  the  <Nights>  is  hardly  ever 
studied,  often  it  is  slovenly  to  a  degree  sug- 
gested by  none  of  the  translations,  meant,  like 
Its  abounding  poetical  tags,  to  be  spoken  or 
chanted,  rather  than  read.  Character  studies, 
such  as  the  admirably  comic  barber,  El  Samet, 
are  very  rare.  But  thece  is  a  verve  and  fire  of 
imagination  in  the  stories  that  has  defied  even 
inept  translators  to  quench,  though  the  inter- 
est that  these  tales  awaken  in  a  western  man 
or  boy.  Oriental  scholar,  or  plain  reader,  must 
at  best  be  different  from  that  which  they  arouse 
in  those  to  the  manner  born  when  heard  on 
Arabian  nights. 

First  to  introduce  the  ^  Nights^  to  western 
readers  was  the  French  traveler,  Abb6  Gal- 
land.      His    adaptation    and    transmutation    of 


the  nianners  and  speech  of  Cairo  to  those  of 
Versailles,  appearing  in  successive  volumes  from 
1704  to  1717,  won  immediate  popularity.  Its 
first  English  echo  was  Addison's  retelling  of 
the  story  of  Alnashar  in  the  Spectator  of  13 
Nov.  1712.  The  popular  English  versions  of 
the  ^ Nights^  afe  humbler  ada{>tations  of  Gal- 
land's  paraphrase,  whatever  their  pretention  of 
•revision*  and  new  translation  from  the 
Arabic.  This  was  first  seriously  attempted  by 
the  Irish  novelist  Heniy  Torrens,  who  issued 
in  1838  a  translation  of  the  first  50  <Nights.> 
made  at  Simla  and,  though  abounding  in 
errors,  conveying  more  of  the  spirit  of  the 
East  to  English  readers  than  does  any  of  those 
that  have  followed.  In  1839  the  distinguished 
Egyptologist  Lane  at  Cairo  issued  the  first 
volume  of  a  translation  finished  in  1842,  and 
Torrens  abandoned  his  work;  unfortunately, 
for,  though  Lane  knew  far  more  Arabic,  he  had 
less  imagination  and  was  more  attracted  by  the 
sociological  interest  of  the  *  Nights  *  than  by 
their  power  to  work  illusion.  His  version  is 
very  scholarly,  very  labored.  It  omits  or 
softens  with  over-anxious  care  all  that  seemed 
likely  to  offend  European  morals  or  even 
Victorian  conventions.  John  Pa>Tie*s  privately 
printed  version  (1882-84)  is  complete  and  writ- 
ten with  purely  literary  aim,  solely  for  the 
stonr's  sake,  but  with  more  of  the  temper  of 
mecfixval  Europe  than  of  Egypt  or  Arabia. 
It  is  least  happy  in  its  rendering  of  the  sim- 
plest folk-tales.  Sir  Richard  Burton  knew 
more  of  the  ^Nights'  and  of  the  life  they  de- 
pict than  anv  of  his  predecessors.  His  transla- 
tion (1886-«8)  is  also  complete  for  the  manu- 
script selected.  Six  supplementary  volumes 
contain  stories  found  in  others  only.  Burton's 
notes  bring  together  a  vast  deal  of  curious  in- 
formation, hardly  to  be.  f  otmd  elsewhere,  but 
the  English  reflects  the  extreme  eccentricity  of 
the  translator^  even  to  the  point  of  perversity; 
and  though  his  work  was  pruned  for  a  house- 
hold edition,  of  matter  that  could  not  be  pub- 
lished, it  has  not  become  popular.  The  judg- 
ment of  the  multitude  is  not  altogether  unen- 
lightened in  continuing  to  abide  faithful  to 
the  Gallic  English  of  the  adapters  of  Galland's 
adaptation,  so  long  as  their  desire  is  less  to 
know  of  Arabian  manners  or  Egyptian  way^ 
than  to  be  made  fancy  free,  ror  such  no 
literal  translation  can  serve,  least  of  all  in  case 
of  the  frequent  lapses  into  verse.  Some 
adaptation  mere  must  be.  English  readers 
have  still  to  await  a  satisfactory  re-creator  of 
<The  Arabian  Nights.> 

The  stories  in  any  of  their  versions  are  of 
very  varyin|f  interest.  Beside  Ali  Baba  and 
Aladdin,  which  may  lack  a  bibliographer's  title 
to  inclusion  but  have  every  other,  it  is  enough 
to  recall  <the  names  of  Sindbad  the  Sailor,  of 
Abou-Hassan,  the  Sleeper  Awakened,  of  the 
scapegrace  Ali  of  Cairo,  of  Noureddin  and 
Beareddin,  of  Hassan  of  Balsora,  Joudar, 
Alishir,  Zumroud,  Camaralzaman,  Badoura, 
Gulnare,  Marouf,  prince  of  ready- tongued  im- 
postors, the  Hunchback  and  El  Samet,  the  bar- 
ber of  unquenchable  garrulity;  of  the  gracious 
Peri  Banou,  of  the  Porter  and  the  Three 
Ladies  of  Bagdad;  of  the  Magic  Horse,  the 
Magic  Carpet  and  the  City  of  Brass,  to  realize 
how  la/ge  is  the  debt  of  English  literature  and 
English  readers  to  ^The  Arabian  Nights.^ 
They  have  made  it  hard  to  think  in  terms  of 
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historical    reality    of    the    CaUph   Haroun    al 
Raschid. 

Benjamin  VV.  Wells, 
Author  ^Modern  German  Literature,^  ^Modern 
French  Literature.^ 

ARABIAN  PHILOSOPHY.  Specula- 
tive activities  were  stimulated  into  action 
among  the  Arabians  with  the  appearance  of 
sects  in  the  world  of  Islam.  As  soon  as 
Mohammedanism  came  in  contact  with  older 
civilizations,  notably  with  that  of  Persia*  the 
ideas  and  mental  habits  of  the  new  converts 
created  a  spirit  of  investigation  into  the  doc^ 
trines  of  the  Koran,  which  until  then  had 
be^  accepted  in  blind  faith  on  the  authority  of 
divine  revelation.  The  first  manifestation  of 
this  spirit  was  the  coming  into  existence  of  the 
sect  known  as  ^'Kadariyah*  (from  the  Arabic 
Kadara,  to  have  power),  whose  partisans 
proclaimed  the  freedom  of  the  will,  in  contrast 
with  the  ^'Jabariyah*  (fabara,  to  force,  to 
compel),  who  defended  the  generally  accepted 
belief  of  the  orthodox  that  man  Is  completely 
dependent  upon  the  divine  will,  and  that  not 
only  his  destiny  but  also  his  conduct  is  de^ 
termined,  and  his  own  will  does  not  count. 

From  the  *"^Kadariyah*  developed  the  school 
of  theologians  known  as  the  Motazilites  (from 
itazola,  to  separate  oneself).  In  addition  to 
the  doctrine  of  free  will  the  Motazilites 
tau^t  that  (^d  is  an  absolute  unity,  and  no 
attributes  can  be  ascribed  to  him.  They 
further  asserted  that  revelation  is  a  natural 
product  of  the  human  faculties;  that  all 
knowledge  necessary  for  the  salvation  of  man 
emanates  from  his  reason.  To  defend  their 
doctrines  against  the  attacks  of  the  orthodox, 
the-  Motazilites  elaborated  a  system  of  a 
rational  theology,  which  they  designated  *Ilm 
al-Kalam^  (science  of  the  word).^  Its  pro- 
fessors the  Motekallamin  (known  in  Hebrew 
as  Medahherim  and  as  loquenies  in  the  Latin 
versions)  may  be  compared  with  the  scholas- 
tics of  the  (latholic  Church.  After  the  intro- 
duction of  the  Greek  philosophy  among  the 
Arabians!  the  Motekallamin  directed  all  their 
efforts  against  the  philosophers.  Their  prin- 
cipal aim  was  to  defend  against  the  Peripa- 
tetics the  creation  of  matter,  and  the  existence 
of  a  god  who  exercised  a  direct  action  upon 
the  making  and  the  keeping  of  the  world.  To 
that  end  they  adopted  the  theory  of  atoms  as 
enunciated  by  Dcmocritus.  They  taught  that 
space    is    pervaded    by    atoms    possessing    no 

Duality  or  extension,  and  time  was  sinularly 
ivided  into  innumerable  histants.  The  atoms  - 
were  originally  created  by  God,  and  are 
created  now  as  occasion  seems  to  reauire. 
Bodies  come  into  existence  or  die  througn  the 
aggregation  or  disintegration  of  these  atoms. 
There  is  no  causality  in  the  laws-  of  nature, 
God  alone  is  the  cause.  The  sup^sed  uni- 
formity and  necessity  of  causation  is  only  an 
effect  of  custom ;  the  universe  could  be  entirely 
different  from  what  it  is. 

In  reaction  against  both  the  Motekallamin 
and  the  philosophers  there  arose,  in  the  land 
of  the  Magis,  the  mystic  sect  of  the  ^Sufis* 
who  subsequently,  exercised  a  great  influence 
on  the  Islamic  world.  The  Sufis  protested 
against  all  philosophical  inquiry,  and  declared 
theological  knowledge  to  be  far  inferior  to 
inward  perc«)tion,  or  mystic  intuition  ac- 
quired througn  religious  ecstatics.     From  the 


conflict  of  these  divergent  forces  there  arose, 
in  the  9th  centuo%  the  tendency  of  thought 
represented  by  the  philosophers  of  Islam.  The 
initiators  of  this  tendency  were  Syrian  Chris- 
tians, who.  encouraged  by  the  enlightened 
caliphs  of  the  Abbasside  dynasty,  and  espedallv 
by^  Almamun  (S13-33),  transplanted  Greejc 
science  and  philosophy  to  the  Arabian  soil 
In  addition  to  works  of  science,  they  trans- 
lated the  ^Timaeus,^  the  <Laws*  and  the 
< Republic >  of  Plato,  and  when,  attracted  by 
the  medical  treatises  of  Galen,  they  were  led 
to  the  study  of  Aristotle,  the  Arabians  trans- 
lated not  only  the  genuine  writings  of  the 
Stagirite,  but  also  the  so-called  *Theologia 
Aristotelis^  which  was  merely  a  compilation 
from  the  ^Enneads^  of  Plotinus,  and  the 
^ Liber  de  (^usis^  which  was  a  compilation 
from  the  < Elements  of  Theolocy^  of  rroclus. 
The  erroneous  attribution  of  these  two  works 
to  Aristotle,  together  with  the  translations  of 
the  neo-:Platonic  commentators,  such  as  Por- 
phyry and  Ammonius,  imparted  from  the  be- 
ginmng  to  Aristotelian  teaching  a  neo-Platonic 
meaning;  and  even  those  of  the  Arabian 
philosophers  who  came  to  be  recognized  as 
the  most  faithful  exponents  of  Peri-pateticism 
were  not  entirely  free  from  the  influence  of 
neo-Platonism. 

Among  the  Arabian  'philosophers  of  the 
East  the  most  prominent  were  Abu  Jusuf 
Ja'Kub  ben  Ishak  al-Kendi  (d.  about  870), 
Abu  Nasr  Mohammed  al-Farabi  (d.  950), 
Abu  AU  ibn  Abdallah  Ibn  Sina  (Aviceima, 
980-1037)  and  Abu  Hamed  Mohammed  Al- 
Ghazali.  Of  the  200  treatises  which  Al-Kendi 
is^  said  to  have  composed  on  all  themes  of 
science  and  philosophy,  there  remained  only  a 
few  works  on  medicine  and  one  on  the  astro- 
logical-astronomy of  his  age,  in  which  he  ex- 
presses the  opinion  that  all  things  are  bound 
together  by  harmonious  causal  relations,  that 
each,  when  completely  conceived,  must  repre- 
sent as  in  a  mirror  the  whole  universe.  Al- 
Farabi  gave  the  tone  and  direction  to  nearly 
all  subsequent  speculations  among  the  Arabi- 
ans, and  his  works  on  logic  became  authorita- 
tive among  the  Latin  schoolmen.  Among  the 
contents  of  his  metaphysics  mention  is  to  be 
made  of  his  proof  of  the  existence  of  God. 
which  was  employed  by  Albertus  Magnus  and 
later  philosophers.  Taking  for  base  the 
Aristt>telian  principle  that  all  change  and  all 
development  must  have  a  causey  Al-Farabi 
distinguishes  between  that  which  has  a  possible 
and  that  which  has  a  necessary  existence.  If 
the  possible  is  to  exist  in  reality,  a  cause  is 
necessary  thereto.  As  the  world  is  a  com- 
posite it  must  have  had  a  beginning  or  was 
caused;  but  as  the  series  of  causes  and  effect^ 
can  neither  recede  in  infinitum,  nor  return 
like  a  circle  into  itself,  it  must  depend  on 
some  necessary  link,  and  this  link  is  the  first 
being  {ens  primum).  This  first  being  exists 
necessarily;  it  is  the  cause  of  all  that  exists. 
It  is  simple  and  unchangeable.  In  his  teach- 
ing respecting  that  which  is  caused  from  God, 
Al-Farabi  follows  the  neo-Platonists.  His 
fundamental  conception  is  expressed  by  the 
word  emanation.  Prophecy  is  in  Al-Farabi's 
opinion  merely  a  natural  manifestation  of  the 
intellect.  It  emanates  from  a  soul  of  purified 
reasoning  powers;  the  soul  associates  itself 
with   the  active   reason   and   receives   from   i< 
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aid  and  instruction.  Man's  supreme  aim  is  to 
elevate  his  capabilities  to  the  highest  degree 
of  perfection  attainable.  Contemporary  with 
Al-Farabi  was  the  semi-religious  and  semi- 
philosophical  society  of  the  ^Brethren  of 
Purity*  The  treatises  of  this  society  afford 
a  kind  of  encyclopedic  survey  of  the  sciences 
of  all  nations  and  religions,  known  to  their 
time.  Their  philosophy  of  nature,  however, 
ends  almost  entirely  in  psychology.  The  soul 
is  the  real  being  of  man  which  has  developed 
on  a  mystic  path  of  ascent  from  the  lower 
natural  orders  through  the  animal  stage  to  an 
increasingly  higher  grade  of  perfection. 

Avicenna  exercised  a  great  influence  in 
Europe  both  b^r  his  medical  canon  and  by  his 
works  on  logic  and  metaphysics.  In  the 
domain  of  die  latter  he  set  out  from  the 
doctrines  of  Al-Farabi,  but  modified  them  by 
omitting  many  neo-Platonic  theorems  and 
approximating  more  nearly  to  the  real  doc- 
trine of  Aristotle.  He  taught  that  while  all 
things  are  primarily  traceable  to  the  agency 
of  an  immediate  influence  of  such  a  dietyv 
inasmuch  as  the  immutable  cannot  itself 
create  substances  subject  to  the  element  of 
change,  the  first  and  only  immediate  product 
of  God  is  the  inteUigentia  prima,  from  which 
the  chain  of  emanations  extended  through  the 
various  celestial  spHeres  down  to  our  earth. 
But  the  issuing  of  the  lower  from  the  higher 
is  to  be  conceived  not  as  a  single,  temporal 
act,  but  as  an  eternal  act  The  cause  which 
gave  to  things  their  existence  must  continually 
maintain  them  in  existence.  However,  not- 
withstanding its  dependence  on  God,  the 
world  has  existed  from  eternity.  Time  and 
motion  always  were.  Avicenna  distinguishes 
a  twofold  development  of  our  potential  under- 
standing into  actuality,  the  one  depending  on 
instruction,  the  other  rare  and  dependent  on 
immediate    divine   illumination. 

Ghazali,  the  last  philosopher  of  the  East, 
marked  a  reaction  of  the  exclusive  religious 
principles  of  Mohammedanism  against  philo- 
sophical speculation.  After  having  expounded 
in  his  ^Makasid  al-Filasafah'  (Tendencies  of 
the  Philosophers)  the  teachings  of  the  Peri- 
patetics, he  shows  in  ^Tahafut  al-Filasafah> 
(Destruction  of  the  Philosophers)  their  weak- 
ness. He  makes  a  critical  analysis  of  20 
points  — 16  of  which  belong  to  the  domain 
of  metaphysics,  and  four  to  that  of  physics  — 
and  demonstrates  their  contradictions.  Like 
the  Motekallamin  he  rejects  the  theory  of 
causality,  and  asserts  that  there  is  not  neces- 
sarily any  connection  between  phenomena  that 
usually  occur  in  a  certain  order.  This  indict- 
ment against  liberal  thought  was  afterward 
refuted  by  Averroes,  who  reproaches  Ghazali 
with  duplicity;  but  it  sounded  the  death  knell 
of  the  st^idy  of  philosoplw  in  the  East. 

The  Arabian  philosophers  of  the  West 
showed  greater  independence  than  their  pred- 
ecessors of  the  East  and  freed  themselves 
more  from  the  theological  bias.  The  first 
among  them  was  Avicebrol  who,  considered 
by  the  (Christian  scholastics  as  an  Arabian, 
was  identified  by  modem  scholars  with  the 
Jewish  famous  poet  Ibh  Gabirol.  His  inain 
thesis  in  his  work,  which  was  rendered  into 
Latin  in  1150  under  the  title  <Fons  Vitae,^  is 
that  the  materia  universalis  is  the  substratum 
of  all  that  exists;  one  and  the  same  matter 


runs  through  the  whole  universe  from  the 
highest  limits  of  the  spiritual  down  to  the  lowest 
limits  of  the  physical,  excepting  that  matter 
the  further  it  is  removed  from  its  first  source 
becomes  less  and  less  spiritual.  Though  essen- 
tially a  neo-Platonist,  Avicebrol  departed  from 
the  pantheistic  emanation  doctrine,  originat- 
ing that  of  the  divine  will. 

An  exponent  of  a  purer  Aristotelianism 
was  Abu  Bekr  Mohammed  ben  Jahya  Ibn 
Badja  (d.  1138),  known  to  the  Latin  world 
as  Avempace.  Besides  commenting  on  various 
physical  treatises  of  Aristotle,  he  composed 
the  ^Conduct  of  the  Solitary,*  in  which  he 
treats  of  the  degrees  by  which  the  soul  rises 
from  that  instructive  life  which  it  shares  with 
the  lower  animals  through  gradual  emancipa- 
tion from  materiality  and  potentialitjr  to  the 
acquired  intellect,  which  is  an  emanation  from 
the  active  intellect  or  Deity.  This  idea  is 
more  fully  developed  by  Abu  Bekr  Mohammed 
ben  Abd  al-Malik  Ibn  Tofail  (1100-85)  known 
as  Abubacer,  in  his  philosophical  novel  ^Hay 
ben  Jokdan^  (the  Living,  the  Son  of  the 
Waking  One).  Borrowing  from  Avicenna  the 
allegoncal  character  of  the  ideal  man  Hay  ben 
Jokdan,  Ibn  Tofail  describes  the  development 
of  a  thinker  growing  up  far  from  all  human 
intercourse  on  a  lonely  island.  He  creates 
for  himself  the  conditions  of  material  exist- 
ence, and  in  his  mature  age  is  M  by  the 
contemplation  of  nature  to  Uie  vision  of  God. 
He  then  meets  a  philosopher  who  has  risen 
beyond  the  limitations  of  human  society,  and 
the  two  resolve  to  communicate  this  pure 
knowledge  to  the  people;  soon,  however,  they 
realize  the  vanity  of  the  undertaking,  as  the 
people  are  ripe  only  for  Mohammed's  allegories. 

The  last  and  greatest  philosopher  of  the 
West  was  Abu  al-Walid  Mohammed  Ibn 
Roshd  n  126-98),  known  as  Averroes.  While 
his  .predecessors  sought  more  or  less  to  at- 
tenuate the  theories .  of  Aristotle  when  they 
were  in  direct  apposition  to  religion,  Averroes 
endorsed  them  to  their  utmost,  and  seemed 
to  take  pleasure  in  emphasizing  them.  In  his 
opinion  science  is  the  sole  arbiter  in  matters 
of  this  world;  and  religion  is  not  a  branch 
of  knowledge  to  be  reduced  to  propositions 
and  systems  of  dogma,  but  an  inward  power, 
an  individual  truth  which  stands  distinct  from, 
and  not  contradictory  to,  the  universalities  ot 
scientific  law.  The  perplexing  problems  of 
creation,  providence  and  immortality  were 
solved  by  Averroes  in  a  true  Aristotelian 
spirit.  With  re^rd  to  creation  he  goes  still 
further  than  Anstotle  himself,  declaring  that 
not  only  is  matter  eternal,  but  that  form  even 
is  potentially  existent,  otherwise  there  would 
be  creation  ex  nihilo,  which  is  inadmissible. 

With  Averroes  the  Arabian  philosophy 
came  to  a  close  in  the  Islamic  world,  but  it 
exerted  for  centuries  great  influence  on  (Chris- 
tian schoolmen.  Though  the  Arabian  philoso- 
phers can  lay  no  claim  to  ori^nality,  dviliza- 
tion  owes  them  a  debt  of  gratitude  for  having 
preserved  the  writings  of  Aristotle  the  study 
of  which  led  to  the  birth  of  the  modem 
philosophy. 
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ARABIC  LANGUAGE.  Amone  the 
languages  termed  Semitic,  subdivided  into 
Northern,  embracing  Aramean.  Canaanitic,  and 
Hebrew,  the  Babsrionian  ^  and  Assyrian,  and 
Southern^  including  Arabic,  Himyaritic,  Geez 
or  Ethopian,  the  Arabic  in  its  historical  growth 
and  development  and  its  present-day  wide 
diffusion  and  prominence,  is  the  richest  and 
most  imijortant  of  the  entire  group.  Com- 
pared with  its  sister  idioms,  it  has  the 
merit  of  modernity  and  completeness.  Re- 
garded as  an  ancient  tongue,  it  has  the  vigor 
and  freshness  of  youth.  In  the  earlier  times, 
as  the  Bible  and  the  inscriptions  show,  the 
constant  migrations  frorti  central  Arabia  into 
Babylonia,  Egypt,  and  south  into  Yemen  and 
Abyssinia  brought  about  reciprocal  changes  in 
dialects  and  customs.  It  was  Schradcr's  view, 
contested  by  other  authorities^  that  Arabia  was 
the*  starting-point  of  Semitic  culture.  His- 
torical and  geographical  conditions,  however, 
tended  to  preserve  its  earliest  roots  and  forms 
until  the  6th  or  7th  century  of  our  era, 
being  more  fprtunate  than  Aramean  and  Can- 
aanite  and  the  Phoenician  in  their  closer  con- 
tact with  foreign  nations  that  was  disturbing 
and  led  to  destruction.  Another  happy  cir- 
cumstance was  the  fixation  by  the  ICoran  of 
the  Koreish  dialect,  the  tribe  settled  in  and 
around  Mecca,  and  from  which  branch  Mo- 
hammed sprang,  as  the  future  literaiy  language 
of  the  wnole  nation.  Even  if  with  Ndldexe 
we  deny  the  theory  that  classical  Arabic  is 
nothing  but  the  dialect  of  Mecca  which  the 
Koran  brought  into  fashion,  we  must  admit 
how  vital  the  Koran  has  proved,  despite  some 
variations  from  classical  rules,  as  the  store- 
house of  the  national  tongue.  Mohammed's 
grammatical  and  orthographic  errors  were 
later  sanctified  and  introduced  into  the  lan- 
guage as  standard  authority.  Hence  the 
essential  unity  of  Arabic  wherever  spoken  or 
written.  From  the  mouth  of  the  Tigris, 
through  all  Mesopotamia,  Syria  and  Palestine, 
in  Arabia  proper,  rlgypt  and  north  Africa  as  far 
as  Morocco,  the  language  is  the  same,  although 
some  decay  in  inflection  is  to  be  observed. 
Wright  claims  its  purest  form  is  found  among 
the  Bedouin  and  its  most  corrupt  on  the 
Island  of  Malta.  In  its  long  stretch  of  history 
it  has  not  been  untouched  by  foreign  in- 
fluences; it  has  absorbed  in  particular  Greek 
elements  of  culture,  but  not  to  the  same  ex- 
tent of  assimilation  as  an  Indo-Germanic 
dialect  would  have  done.  Its  antiquity  and 
influence  are  shown  in  the  earliest  records  of 
the  Old  Testament  in  grammatical  forms  and 
words,  while  in  later  centuries  Arab  wisdom 
was  personified  in  the  Queen  of  Sheba,  in  the 
friends  of  Job  and  in  Solomon's  own  sagacity 
being  compared  to  that  of  the  Arab. 


It  was  the  Koran  and  the  rdigion  of 
Mohammed  which  made  Arabic  one  of  the 
chief  languages  in  the  world  and  subjected 
half  the  earth  to  the  sway  of  Islam.  The 
Unguistic  changes  that  naturally  followed  the 
military  domination  of  the  1st  century  dis- 
appeared, a  centuxy  later  when  Arabic  gram- 
mar was  constructed  so  firmly  as  to  undergo 
subsequently  no  essential  variation.  The  zeal 
of  Arabic  philologists  has  opened  to  the  world 
the  vocabulary  of  the  language,  its  wealth  of 
words  and  ease  of  modification,  which  is  the 
more  wonderful  when  we  consider  the  simple 
conditions  of  Arab  life  and  how  monotonoos 
the  land.  The  grammatical  forms,  too,  are 
exceedingly  rich,  with  the  lavish  development  of 
broken  plurals  and  verbal  nouns,  while  it 
possesses  the  poetical  freedom  that  seems  the 
characteristic  of  the  Hebrew.  It  is  adapted 
as  well  for  business  as  for  society,  and  for 
abstract  subjects  in  jparticular.  Minor  Arabic 
dialects  developed  with  time  and  diverged  one 
from  the  other.  The  present  speech  of  E^ypt 
and  the  African  coastal  lands  —  the  Magfanb-^ 
from  Tripoli  to  Morocco  have  been  made  in- 
telligible by  special  grammars.  Maltese  for 
nine  centuries  has  been  isolated  from  the 
influence  of  literary  Arabic  and  exposed  to 
that  of  Italian,  and  forms  an  interesting 
language  for  the  philologist.  Noldeke  asserts, 
however,  that  with  all  thirir  variations  these 
dialects  do  not  differ  as  much  from  classical 
Arabic  as  French  and  Rumanian  do  from  Latin. 
Despite  the  puzzling  appearance  to  the  novice 
of  Arabic  script,  it  is  comparatively  easy  to 
learn.  The  real  mystery  of  the  Semitic  Ian- 
^^uages,  seen  in  the  Arabic  in  its  most  bewilder- 
ing form,  is  the  triliteral  root  which  consists 
of  three  consonantal  letters.  While  the. vowels 
are  .only  subordinate^  expressing  .the  word's 
modifications,  the  consonants  give  its  meaning. 

In  the  groui>  of  Arabic  is  to  be  included 
the  South  Arabian  or  Himyaritic,  called  also 
Sabsean,  which  extends  along  the  south  coast 
of  Arabia  from  the  strait  of  Bab-el-Mandeb 
on  the  west  to  the  mouth  of  the  Persian  Gulf 
on  the  east.  Inscriptions  found  in  great  niin^ 
bers  particularly  in  the  province  of  Yemen  are 
in  the  ancient  Himyantic,  dating  to  the  3d 
and  4th  centuries  of  our  era.  None  of  the 
monuments  in  that  dialect  are  older  than  the 
7th  century.  The  paucity  of  vowels  in  Ae 
inscriptions  renders  its  knowledge  more  diffi«> 
cult,  but  the  resemblances  to  Arabic  are 
marked.  Geez  or  Ethiopic  is  the  language  of 
the  Abyssinians  —  its  modem  dialects  are 
found  in  the.  Tigr6  and  Amharic  in  liie 
mountainous  regions  southwest  of  Arabia. 
The  oldest  Ethiopic  monuments  —  apart  from 
the  Ethiopic  version  of  the  Bible  —  are  a  few 
inscriptions  which  date  from  the  first  five  or 
six  centuries  of  our  era.  When  the  ancient 
language  had  died  out  among  the  people  it  was 
still  cultivated  by  the  priesthood.  Its  litera- 
ture is  largely  modern,  consisting  of  transla- 
tions from  the  Coptic  and  more  often  from 
the  Arabic  from  the  13th  to  the  16th  centuries. 
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Abkam  S.  Isaacs, 
Professor  of  Semitic  Languages,  New  York 
University, 

ARABIC  LITERATURE.  While  it  is 
only  the  last  century  before  Mohammed  which 
•has  left  a  few  traces  of  early  Arabic  literature, 
from  the  era  of  the  prophet  of  Islam  it  grew 
with  marvelous  rapidity  to  become  one  of  the 
most  widely  cultivated  in  successive  ages.  An 
-outgrowth  of  the  wandering  Bedouin  of  the 
desert,  it  was  to  include  neany  all  the  branches 
of  human  knowledge  and  research.  Theology, 
medicine,  philosophy,  philology,  history,  mathe- 
matics, geography,  astronomy  and  poetry,  in 
particular,  were  extensively  represented,  even 
if  the  modem  world  has  had,  as  yet,  only  an 
introduction  to  these  treasures,  which  were  less 
cultivated  after  the  14th  century.  The  begin- 
nings sprang  from  the  desert,  when  the  Bedouin 
with  his  camel,  long  his  only  steed,  his  nearby 
herbage  and  frequent  encampments,  became 
rhymster  and  balladist  in  a  fashion.  His  sub- 
jects were  limited  —  the  face  of  some  dear  one, 
the  abandoned  camp  and  its  lost  treasures,  the 
strife  over  camel  or  caravan — ^^nothing  very 
monumental  or  superhuman  as  might  be  traced 
in  the  early  literary  effort  of  the  Indo-Euro- 
pean. The  primitive  Arabic  poems  in  quaint 
measures  are  satires  and  sharp  epigrams,  pass- 
ing from  tribe  to  tribe  of  a  common  origin, 
and  composed  bv  the  Shamir,  sage  and  diviner 
as  well.  Of  such  productions  nothing  remains. 
Popidar  songs  orally  transmitted  in  memory  of 
victory  over  the  Romans  were  soon  forgotten, 
for  nothing  was  written  in  those  times. 

It  is  not  surprising  that  the  most  ancient 
of  the  Arabic  poems  date  only  from  the  6th 
century  of  our  era  when  Nabatean  travelers 
brought  the  Estrangelo  alphabet  from  Syria 
and  applied  it  to  the  Arabic.  The  poets  of  the 
desert  traced  their  rhymes  and  metre  to  the 
soothsayer's  formula  and  chant ;  the  measure 
was  to  be  changed  as  new  conditions  of  life 
arose  with  music  and  the  dance,  and  the  bustl- 
ing town  supplanted  the  wilderness. 

Out  of  the  pro-Islamic  period  the  earliest 
poems  comprise  the  seven  mu-allaqat  or  liter- 
ally the  ^suspended* —  a  term  of  later  origin  to 
indicate  the  nigh  honor  in  which  they  were  held, 
like  some  glittering  pendant;  they  were  also 
called  a  'necklace  of  pearls.'^  The  word  is  also 
held  to  signify  *f excellent.^  The  seven  poets 
whose  names  were  thus  strung  together  are 
Imni'u'1-Qais,  Tarafa,,  Zuhair,  Labid,  Amr, 
Antara  and  Al-Harith.  In  the  opinion  of  some 
the  two  last  are  Nabigha  and  A'sha.  They 
created  the  qasida,  with  its  definite  rules  and 
forms.    It  treated  of  the  abandoned  camp,  and 


those  who  had  forsaken  it.  Some  love  theme  is 
interwoven  and  then  the  hard  desert  journey  is 
mentioned,  with  the  faithful  steed's  desperate 
plight.  The  last  lines  dwell  on  the  glory  of  the 
ruler  before  whom  the  poem  is  recited  and 
from  whom  a  gift  is  expected.  Of  these  the 
name  of  Antara  survives  in  the  Romance  of 
Antar  —  a  true  desert  poet,  as  contrasted  with 
the  courtier  poet  Nabigha  or  with  Imru-ul- 
Quais  of  roval  lineaee  and  regarded  by  Mo- 
hammed as  best  of  all. 

Other  pre-Islamic  poems  preserved  are  the 
Diwans  (anthologies  arranged  according  to  the 
alphabetical  order  of  the  rhyme)  of  the  six 
poets  brought  together  by  the  grammarian  Al- 
Asma'i.  preserved  in  revised  form  by  a  learned 
Spanish  Arab  of  the  11th  century,  and  pub- 
lished by  Ahlwardt.  In  the  same  class  is  Al- 
Mufaddal's  collection  of  poems,  Mufaddaliyyat 
in  one  volume  in  the  11th  century,  of ^  whose 
publication  Thorbecke  has  made  a  beginning; 
and  also  the  Jamharat  Ash'ari  al  Arab,  quoted 
in  the  Uth  century  by  Ibn  Rashiq  and  printed 
at  Bulaq.  Better  known  is  the  Hamasa  or 
anthology  of  war-like  exploits,  by  Abu  Tam- 
mam,  translated  into  German  by  Riickert.  Ley- 
den  has  a  manuscript  copy  of  a  work  of  the 
same  name  and  kind  and  dating  from  the  same 
century,  the  ninth,  compiled  by  Al  Buhturi. 
Wright  has  issued  a  fragment  of  Sukkari's* 
stories  of  brigands.  But  the  most  valuable 
source  to  early  poems  and  poets  is  the  Kitab- 
al  Aghani  (Book  of  Songs)  by  Abul'l-Faraj, 
published  at  Bulaq  in  20  volumes,  with  an  addi- 
tional volume  by  M.  Brunnow  from  manu- 
scripts discovered  in  European  libraries.  Suk- 
•kan  has  also  collected  poems  of  the  Hudhai- 
lites,  who  dwell  southeast  of  Mecca,  which  have 
been  studied  and  translated  in  part  by  Kose- 
gaiten,  Abicht  and  Wellhausen.  In  addition  to 
their  anthologies  many  warriors  sang  their  own 
deeds  in  love  and  war,  like  Ta'abbata-Sharran 
and  his  companion  Shanfara,  Urwa  ibn  al- 
Ward,  Dhul-Asba,  Al-Hadira,  Abid,  Hatim, 
Umayya,  whose  subjects  were  religious,  and 
who  died  in  630.  Of  a  religious  turn  and 
famous  in  his  day  was  Al-Asha.  Al-Khansa 
was  renowned  for  her  elegies,  a  necessary  part 
of  funerals,  and  whose  composition  was  con- 
fided to  women.  There  were  a  number  of 
Jewish  poets  in  that  early  period,  whose 
colonies  dated  from  the  Roman  conquest  of 
Palestine ;  local  legend  asserts  an  earlier  origin. 
Their  language  had  been  Arab,  but  they  had 
retained  their  religion  and  were  propagandists 
in  a  way  as  Arab  tribes  associated  themselves 
with  them.  The  greatest  was  Samuel  ibn 
Adiya,  and  next  to  him  in  fame  was  possibly 
Al  •  Rabi,  whose  sons  were  bitter  enemies  of 
Mohammed.  (Christianity  had  made  proselytes 
in  Arabia,  with  churches  and  monasteries  in 
Syria,  with  the  constant  caravans  of  north- 
em  Arabs,  while  Mesopotamia,  was  wholly 
Christian.  Adi  ibn  Zaid  was  the  most  famous 
of  the  Christian  poets,  coming  from  Hira,  with 
its  mixed  elements  of  Arameans  and  Arabs. 
Of  the  prose  of  these  early  centuries,  there  are 
no  traces,  extant,  as  nothing  was  written  or" 
deemed  worthy  of  such  honor.  The  Kterary  art 
which  attained  later  such  magnificent  develop- 
ment was  limited  to  stories  and  recitals  of 
martial  deeds,  to  proverbs  and  legends.  With 
the    Koran    began    a    new   period   of    Arabic 
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thought.  Whatever  elements,  whether  Jewish, 
Christian  or  a  blend  of  the  two,  like  the 
Essenes.  were  at  the  basis  of  Islam,  the  Koran 
founded  the  classic  literature  of  the  Arabs. 
Revealed  in  bits  and  fr^ments,  witii  its  style 
differing  according  to  the  periods  of  the 
prophet  s  life  at  wmch  he  was  inspired  written 
throughout  in  rhymed  prose,  and  finally  edited 
under  Caliph  Uthman,  with-  its  chapters  or 
surtu,  excepting  the  first,  arranged  artificially 
according  to  uieir  length,  the  work  became 
comer  stone  and  temple,  foundation  and  edificcL 
authority  and  inspiration  to  worshipper  ana 
worker.  All  copies  of  the  Koran  now  existing 
are  copies  of  Uthman's  edition  —  other  texts 
were  done  away  with  by  that  Caliph,  except  the 
authoritative  text  of  Abu  Bekr,  which  was 
soon  afterward  destroyed  by  the  governor  of 
Medina.  Unanimity  and  unity  had  been  pre- 
served. In  the  largest  measure  AraWc  litera- 
ture is  the  Koran,  studied,  interpreted  in  prose 
or  verse,  eulo^ed,  made  the  point  of  departure 
for  thotu[ht  in  a  thousand'  fields,  all  closely 
connected  with  the  history  of  the  Arab  people 
at  home  and  in  their  conquered  realms. 

Under  the  Onuneyyads,  when  less  simplicity 
prevailed  than  imder  the  first  four  caliphs, 
as  town  life  grew  more  attractive,  the  old  forms 
of  poetry  were  maintained  with  all  their  artifi- 
cial character.  Three  brilliant  names  appear  in 
this  period  —  Akhtal,  Ferazdaq  and  Jarir, 
whose  merits  were  a  constant  source  of  dis-* 
pute  at  the  court.  Minor  poets  were  numerous. 
Many,  the  best  known  of  whom  was,  Ajjaj  and 
his  son,  Ruba  (edited  in  1903  by  Ahlwardt  and 
translated  by  him  a  year  later)  i  revived  the 
rajas,  a  very  simple  nrosodic  mietre»  used  for 
improvisation  in  pre-islamic  times.  With  the 
rise  of  the  Abbasside  line  and  the  wider  diffu- 
sion of  Persian  influence,  a  new  literary  period 
began.  Bagdad  was  founded,  and  became  a 
famous  centre.  The  Arab  gave  way  to  the 
Persian  in  poetry,  theology  and  law.  If  Arabic 
now  became  the  sole  language  of  the  vast 
empire  of  the  caliphs,  it  was  written  and 
spoken  by  men  who  were  Arabs  only  by  edu- 
cation. Changes  in  the  character  of  poetry  and 
its  subjects  were  soon  to  follow.  Less  and  less 
attention  was  paid  to  the  quarrels  and  exploits 
of  the  tribes  and  more  to  general  culture  and 
interests.  Among^  the  large  grroup  of  poets, 
the  most  distinguished  was  Abu  Nuwas»  bom 
in  the  heart  of  Susiana  about  756.  He  prac- 
tised every  form  of  Arabic  verse  with  a  range 
and  ability  that  ^ve  him  fame.  Others  of 
more  or  less  prominente  wefe  Muti  ibri  Ayas; 
the  blind  Bashshar,  ibn  Burd  (d.  783),  Abo 
Dulama,  Marwan  (d.  797),  a  Jewish  writer 
from  Khurasan;  Ibn  al-Ahnaf,  Muslim  (d. 
803),  who  at  the  point  of  death  caused  a  rough 
copy  of  his  poems  to  be  cast  into  the  river; 
Abul  'Atahiha,  Di'bil  (d.  850),  Ibn  al  Mutazr, 
a  caliph's  son  who  was  a  dainty  poet  and  wrote 
the  first  great  Arabic  work  on  rhetoric.  The 
Ust  could  be  greatly  extended.  The  provinces 
claimed  a  full  share  of  writers,  some  of  whom 
rivaled  diose  of  the  capital,  names  like  Ismail 
of  Bassora  (d.  789).  pik-al-Jinn  of  Syria  (d. 
809),  Al-Ma'arri  bom  in  Syria  973;  Abu  Firas, 
of  princely  family;  Al  Nami  of  Aleppo  (d. 
963)  ;  Tughra'i,  bom  at  Ispahan  (d.  1121),  Al- 
Wawa,  of  Damascus,  Al  Hkziri  of  Turkish 
origin  (d.  1235).  The  most  famous  represen- 
tative of  the  provinces  was  Mutanabbi,  Syrian 


(b.  90S),  who  became  so  popular  that  40  com- 
mentaries were  written  to  explain  his  verse. 
Persia  had  a  group  of  poets  in  Arabic,  among 
whom  can  be  mentioned  Al-Busti  (971-1010), 
who  composed  in  prose  and  verse;  Al* 
Abiwardi,  poet  and  scholar;  AI-Khayyat  (105^ 
1123,  whose  ^Diwan^  was  widely  read  in  the 
Middle  Ages:  Al-Gharai  (1049-1130).  a  Pales- 
tinian; and  the  most  illustrious  of  all  Sadi  (d. 
1291),  who  wrote  Arabic  odes  as  well  as  his 
immortal  ^Gulistan^  and  ^Bustan.>  Besides 
flourishing  in  Syria,  Persia  and  Egypt,  Arabic 
^ets  were  found  in  Spain  and  Sicily.  In 
rhymed  prose  Al-Hamadhani  (968-1008)  wrote 
his  ^Maquamas,*  or  lectures  with  rare  skill. 
Al-Hariri  (1054-1122)  was  the  most  brilliant 
in  this  field.  As  late  as  the  last  century  he 
was  imitated  by  the  Sheik  Nasif  (d.  1871). 
Tales  in  a  similar  vein,  writtefi  in  the  9th  and 
10th'  centuries,  are  found  -in  the  anthologies. 
Stories,  too  were  borrowed  from  the  Pehlcvi 
version  of  Bidpal's  fables  in  Arabic  translation 
by  Ibn  Muqaffa  in  the  8th  century,  under  title 
^Kalila  wa  Dimna,^  and  from  the  Indian 
through  the  Persian,  made  as  early  as  the  9th 
century,  of  <The  Book  of  the  1001  Nights»> 
which  took  its  present  form  with  local  varia-^ 
tions  about  the  13th  century. 

E>uring  the  dynasty  of  the  Abbassides  the 
science  of  languages  was  studied  as  zealously  as 
poetry.  The  schools  of  Kufa  and  Bassora  fur* 
nished  a  long,  array  of  authors  in  Arabic,  with 
their  grammars,  word-studies,  philological 
treaties  on  the  Koran.  The  Nizamiyya  Uni- 
versity of  Bagdad  proved  a  centre  of  research 
for  studies  in  poetry,  rhetoric  and  lexicography 
chiefly  by  scholars  of  Persian  origin.  History, 
which  began  with  works  devoted  to  the  sway  of 
Mohammed,  was  soon  concerned  with  the 
biography  of  the  {nx>phet  as  the  tradition  was 
more  closely  investigated.  Early  historians 
were  Ibn  Ishaq  (d.  766),  the  great  part  of 
whose  biography  of  Mohatmtned,  preserved  in 
tbn  Hi^tam's  compilation,  was  translated  into 
German  by  Weil,  and  Al-Waqidi  (747-823), 
whose  work  was  issued  at  Calcutta  by  von 
Kremer.  There  were  many  others  who  fol- 
lowed in  the  field  of  history,  some  very  cele- 
brated. Tabari  (838-^23),  is  probably  the  mosH 
important;  his  ^History  of  the  Prophets  and 
Kings ^  is  the -most  amcient  record  in  its  line 
extant.  Mada'lni's  ^Histoiy  of  the  Caliphs,^ 
issued  before  Tabari,  is  loiown  only  in  the 
selections  given  by  later  writers.  Historical 
anecdotes  and  legends  were  embodied  in  a 
number  of  works.  Out  of  this  period;  too, 
comes  the  ^Fibrist,^  a  bibliographical  treatise 
of  writings  which  have  disappeared,  owing 
largely  to  the  destruction  of  the  Bagdad 
libraries  by  the  Mongols  in  the  13th  century  and 
by  Tamerlane  in  the  15th.  Provincial  histories, 
biographies^  of  Saladin  and  others,  autobiog- 
raphies which  began  with-  Ibn  Munqidh  (1095-* 
1188)  were  written,  while  iurisprudence  at" 
tracted  numerauv  authors,  commentators  on  the 
canomcal  books,  criticism  of  the  authorities  of 
the  tradition,  and  an  endless  array  of ^  treatises 
on  Moslem  law  in  its  varied  ramifications,  and 
on  dogmatic  theology  and  mysticism.  Translar 
tions  from  the  Gredc  formed  an  integral  por- 
tion of  Arabic  literature.  Greek  works  on 
-phtloso^y  and  science  had  been  ti'anslStted .  by 
the  Syrian  monks  and  were  thus  reproduced  by 
the  Arabs,    daliph  Al-Ma'mum  by  founding  a 
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university  at  Bagdad  was  the  first  to  give  dis- 
tinct limpetus  to  Arabic  science  wbich  through 
Moslem  Spain  \yas  to  arouse  all  Europe.  Then 
followed  a  rapidly  increasing  mass  of  books  on 
philosophy,  mathematics,  astronomy  and  astrol- 
ogy, geography^  medicine,  alchemy,  encyclo- 
pedias, whose  influence  was  vridely  extended 
through  the  then  known  world.  One  famous 
name  may  be  mentioned,  Ibn  Khallikan  (1211- 
1282),  whose  anecdotal  biographical  work, 
^Obituaries  of  Great  Men,>  was  translated  into 
English  bv  de  Slane  (London  1842-71). 

It  is  difficult  to  do  justice  to  the  strength 
and  character  of  Arabic  literature  in  the  cen- 
turies of  its  fullest  blossoming.  Rulers  as  a 
class  vied  with  each  other  in  establishing 
schools  and  colleges.  Besides  Bagdad,  Bas- 
sora  and  Kuf a,  Aleppo,  Ispahan  and  Samarcand 
became  homes  of  saence,  while  Cairo,  Fez  and 
Morocco  contained  .academies  of  learning,  with 
rich  libraries,  the  precious  storehouses  of 
knowledge  for  later  times.  Cordova  was  to 
Europe  what  Bagdad  was  to  Asia  for  several 
centuries.  Students  from  other  parts  of  Europe 
journeyed  to  the  Arab  schools  in  Spain  to 
learn  particularly  medicine  and  matfiematics. 
In  arithmetic,  geometry  and  astronomy  the 
Arabs  were  the  pathfinders  of  their  day.  Arab 
Spain  furnished  a  remarkable  contrast  to  the 
spectacle  of  comparative  ignorance  in  the  rest 
of  Europe.  In  mathematics  their  influence  was 
of  signal  character.  They  added  the  decimal 
system  and  the  Arabic  numerals,  whose  origin, 
however,  can  be  traced  to  India;  they  simpli- 
fied the  trigonometry  -  of  the  Greeks  and 
widened  the  application  of  algebra.  In  the  line 
of  inventions  and  discoveries  they  merit  much 
distinction;  they  brought  paper  from  Asia  and 
were  the  first  to  employ  cotton  instead  of  silk 
in  its  manufacture.  Gunpowder  was  known  to 
them  a  century  earlier  than  before  any  trace 
of  it  appeared  in  European  history.  Already 
in  the  llth  century  they  had  the  compass. 

With  the  rise  of  the  Turkish  body-guard 
under  Ma'mun's  successor  in  the  9th  century 
beg[an  the  gradual  decline  of  the  Abbassides, 
which  became  more  rapid  as  the  Caliphates 
ended  when  the  Mongols  in  1258  captured  Bag- 
^d.  The  changed  conditions  now  under  Turk- 
ish and  now  under  Persian  sway  had  their 
natural  effect  on  Arabic  -literature.  Yet  it  can 
point  none  the  less  to  a  continuous  array  of 
works  on  poetry,  history  —  in  the  latter  branch 
Ibn  Khaldun  (1332-1406)  is  one  of  the  greatest 
in  Arab  annals  —  philology,  antholo^es  and 
romances, —  which  Lane  describes  in  his  <  Mod- 
em Egyptians' ;  with  fables  such  as  those  of 
Luqmaii,  through  the  medium  of  a  Syriac  ver- 
sion (1299),  by  Barsuma,  a  Christian  (d.  1316). 
Luqman  is  considered  by  some  to  be  identical 
with  i^sop. 

The  19th  century  witnessed  much  literary 
activity  in  Arabic-speaking  lands,  not  only  in 
Eg3rpt,  Syria,  Tunis,  Algeria  and  Morocco,  but 
also  in  cities  like  Constantinople  and  Paris, 
where  Oriental  writers  are  accustomed  to  meet 
and  the  learned  recognize  the  wealth  and  power 
of  the  Arabic.  Among  the  more  notable  writ- 
ers were  Sabbagh  (d.  1816),  who  left  a  num- 
ber of  works  in  manuscrii>t  in  the  fields  of 
history  and  grammar;  his  friend  Boqtor 
(1784-1821),  who  left  an  Arabic-French  dic^ 
tionary;  Shaikh  Rifa'a,  who  spent  the  closing 
years  of  his  life  as  head  of  the  Translating 


Office  at  Cairo;  Paris  Al  Shidyaq  (d.  about 
1890),  who  translated  the  Bible  into  Arabic 
and  wrote  on  Arabic  synonyms,  on  animal 
nature,  on  his  travels,  and  made  various 
literary  and  scientific  contributions  to  an  Ara- 
bic newspaper;  Butrus  Bistani  (1819-83),  a 
Maronite  wno  became  a  Protestant,  wrote  on 
Arabic  literature,  arithmetic,  grammar,  etc. 
Rushaid  Dahdahjmblished  a  number  of  Arabic 
texts,  chiefly  in  France.  Beyrout  was  the  cen- 
tre of  a  literary  movement  in  the  19th  century; 
poems,  grammars,  dictionaries,  biographies 
were  written  and  the  knowledge  of  the  Arabic 
classic  spread-  Father  (Therkho  of  the  Beyrout 
University  of  Saint  Joseph  being  the  chief 
pioneer.  History  was  much  cultivated  in  the 
Lebanon.  Damascus  in  the  seventies  and 
dghties  produced  many  books  on  law,  phi- 
losophy^ logic,  hygiene  and  theology.  Egypt  has 
vied  with  Syria  in  its  literary  activity,  the 
printing  presses  at   Bulaa  and  private  enter- 

Srise  at  Cairo  fa;niliarizing  the  public  with 
(oslem  classics,  while  new  writers  have  done 
their  share  in  poetry,  geography,  history.  Two 
historical  novels  were  composed  by  Zaidan 
(1834-90),  a  Syrian  Christian.  Ali-pacha 
(1823-93),  Minister  of  Public  Instruction, 
wrote  on  the  metric  system  <1892)  and  founded 
the  Cairo  Viceregal  Library  (1870).  Habib 
A.  Salmon6  of  Beyrout  and  London  compiled 
a  great  Arabic  dictionary  and  translated  Swe- 
denborg's  ^Heaven  and  HelP  into  Aralnc 
(1896).  In  physics,  chemistry  and  natural 
science  there  have  been  numerous  authors. 
The  woman  question  has  its  expositors  and 
topics  of  the  day  are  discussed  by  some  writers. 
To  this  summary  must  be  added  the  issue  of 
many  newspapers  and  copious  translations 
from   European  languages. 

Bibliography.— Brockelman,  Carl  ^Gesch. 
d  Arab.  Litt>  (Weimar  1898;  Leipzig  1901); 
Clouston,  W.  A.,  <  Arabian  Poetry  for  English 
Readers^  (Glasgow  1881);  Chenery,  T.,  and 
Steingass.  F.,  ^The  Assemblies  of  Al-Hariri> 
(trans.,  2  vols.,  London  1867.  1898);  Ciold- 
zteher,  I,  ^Abhand.  zur  Arab.  Pnilolosie^  (Ley- 
den  1876) ;  Huart,  Clement,  <A  History  of 
Arabic  Literature >  (New  York  1903) ;  Lyall, 
C.  J.,  ^Translations  of  Ancient  Arabian  Poetry> 
(London  1885);  Noldeke,  Th.,  <Beitr.  zur 
Kontniss  der  Poesic  dcr  alten  Arab>  (Hanover 
1864).  Abrau  S.  Isaacs, 

Professor  of  Semitic  Languages,  New   York 
University. 

ARABIC,  The.  A  steamship  of  the  White 
Star  line,  torpedoed  without  warning  by  a 
German  submarine  about  60  miles  off  Fastnet 
(not  far  from  the  scene  of  the  Lusitania 
wreck),  on  the  morning  of  19  Aug.  1915,  one 
day  out  from  Liverpool.  Bound  for  New  York, 
the  Arabic  was  unarmed  and  carried  180  pas- 
sengers (29  Americans)  and  243  in  crew.  She 
sank  in  11  minutes;  44  lives  were  lost — 19 
passengers  and  25  of  the  crew.  Two  Ameri- 
can citizens  were  dro\vned.  Dr.  Edmund  F. 
Woods  of  Janesville,  Wis.,  and  Mrs.  Josephine 
L.  Brugui^re  of  New  York.  The  effect  of  the 
sinking  of  the  vessel  was  to  aggravate  the 
strained  diplomatic  relations  between  the 
United  States  government  and  Germany  creat- 
ed by  the  sinking  of  the  Lusitania  (q.v.)  three 
months  earlier.  On  21  July  the  American  gov- 
ernment had  informed  Germany  that  a  repeti- 
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tion  of  such  *illc«al  and  inhuman  acts*  as  the 
sinking  of  the  Lusitania  would  be  regarded 
by  the  United  States  as  ^deliberately  unfriend- 
ly* when  American  citizens  were  affected. 
Nevertheless,  the  Arabic  was  sunk;  none  saw 
the  submarine  and  no  attempt  had  been  made 
to  search  the  vessel  or  to  warn  the  captain. 
Five  days  later  (24  August)  the  German  Am- 
bassador in  Washington  informed  the  Depart- 
ment of  State  that  the  German  government 
trusted  that  the  American  government  would 
*^not  take  a  definite  stand  at^  hearing  only  the 
reports  of  one  side,  which,  in  the  opinion  of 
the  Imperial  government,  cannot  correspond 
with  the  facts,  but  that  a  chance  will  be  given 
to  Germany  to  be  heard  equally.*  Although 
the  German  government  *'^does  not  doubt  the 
good  faith*  of  the  eye-witnesses  of  the  disas- 
ter, *it  should  be  borne  in  nund  that  these 
statements  are  naturally  made  under  excite- 
ment which  mi^ht  easily  produce  wrong  im- 
pressions* This  somewhat  naive  communi- 
cation overlooked  the  central  and  indisputable 
fact  that  the  vessel  had  actually  been  torpedoed 
and  suijc;  it  wound  up  with  the  declaration 
that  •if  Aniericans  should  actually  have  lost 
their  lives,  this  would  naturally  be  contrary 
to  our  intentions*;  that  the  German  govern- 
ment *would  deeply,  regret  the  fact,*  and  ten- 
dered ^sincerest  sympathies  to  the  American 
government.*  On  25  August  the  German 
Chancellor  did  •not  even  know  whether  the 
sinking  of  the  ship  was  caused  by  a  mine  or 
by  a  torpedo  fired  from  a  German  submarine* 
nor  did  he  know  whether  Mhe  Arabic  herself 
may  not  by  her  actions,  perhaps,  have  justified 
the  proceedings  of  the  commander  of  the  sub- 
marine* On  1  September  the  German  Am- 
bassador wrote  Mr.  Lansing  to  the  effect  that 
his  government  had  already  accented  the 
American  declaration  on  the  submarine  war- 
fare before  the  sinking  of  the  Arabic,  and  he 
produced  the  following  extract  from  a  pro*- 
posed  reply  to  the  hitherto  unanswered  Ameri- 
can note  of  21  July:  •Liners  will  not  be  sunk 
by  our  submarines  without  warning  and  with- 
out safety  of  the  lives  of  non-combatants,  pro- 
vided that  the  liners  do  not  try  to  escape  or 
offer  resistance.*  Seven  days  after  the  wreck 
of  the  Arabic  2l  dispatch  from  Berlin  an- 
nounced •on  the  best  authority  that  the  Arabic 
incident  may  be  considered  as  eliminated  as  a 
source  of  dJscbrd  between  Germany  and  Amer- 
ica; or  at  least  is  regarded  by  the  German 
government  in  that  light*  Furthermore,  •in 
its  desire  to  continue  its  friendly  relations 
with  the  United  States,*  Germany  •had  adopted 
before  the  sinking  of  the  Arabic  a  policy  de- 
signed to  settle  comj)letcly  the  whole  subma- 
rine problem  as  affecting  America,  on  the  basis 
of  goodwill  and  mutual  understanding.*  The 
German  report  on  the  Arabic  case,  dated  7 
Sept.  1915,  was  cabled  to  Washington  by  Mr. 
Gerard,  American  Ambassador  in  Berlin,  on  9 
September.  It  stated  that  on  19  August  a 
German  submarine  stopped  the  English  steam- 
er, Dunj/ey  south  of  Kinsale  and  was  on  the 
point  of  sinking  her  by  gunfire  after  the  crew 
had  abandoned  the  ship.  •At  this  moment  the 
commander  (of  the  submarine)  saw  a  large 
steamer  making  directly  toward  him.  This 
steamer,  as  developed  later,  was  the  Arabic. 
She  .was  recognized  as  an  enemy  vessel,  as  she 
djjj  not  fljr  ^ny  .flag  and  bore  no  neutral  mark- 


ings. When  she  awroached  she  altered  her 
original  course  but  then  again  pointed  directly 
toward  the  submarine.  Fron;  this  the  com- 
mander became  convinced  that  the  steamer  had 
the  intention  of  attacldng  and  ramming  her. 
In  order  to  anticipate  this  attack  he  gave  or- 
ders for  the  submarine  to  dive  and  fired  a 
torpedo  at  the  steamer.  After  firing,  he  con- 
vinced himself  that  the  people  on  board  were 
being  rescued  in  15  boats.* ^  The  commander's 
conclusion,  the  report  continued,  was  •all  the 
more  obvious  as  he  had  been  fired  upon  at  a 
great  distance  in  the  Irish  Sea  on  14  August 
—  that  is,  a  few  days  before — by  a  large  pas- 
senger steamer  apparently  belonging  to  the 
British  Roval  Mail  Steam  Packet  Company, 
which  he  had  neither  attacked  nor  stopped.* 
While  regretting  that  lives  had  been  lost,  the 
German  government  was  Enable,  however,  to 
acknowledge  any  obligation  to  grant  indemnity 
in  the  matter,  even  if  the  commander  should 
have  been  mistaken  as  to  the  aggressive  inten- 
tions of  the  Arabic.^  Against  this  presenta- 
tion of  the  case  must  be  placed  the  statement 
of  Captain  Finch  of  the  Arabic :  •!  did  not  see 
a  single  sign  of  a  submarine,  and,  as  far  as  I 
am  aware,  nobody  else  saw  a  submarine,  either 
before  or  after  the  occurrence.*  In  case  a 
harmonious  opinion  on  the  point  could  not  be 
reached,  the  German  government  *would  be 
prepared  to  submit  the  difference  of  opinion, 
as  being  a  question  of  international  law,  to  The 
Hague  Tribunal  for  arbitration.  .  .  .*  Hav- 
ing collected  all  the  available  evidence  of  the 
ship's  officers  and  passengers,  the  United  States 
government  demanded  a  disavowal  of  the  act 
and  reparation  for  the  American  lives  lost. 
While  the  arbitration  proposal  was  rejected  — 
the  principle  involving  the  safety  of  American 
lives  —  the  German  assurance  of  1  September 
was  accepted.  On  the  auestion  as  to  the 
amount  of  indemnity,  arbitration  would  be 
agreed  to.  The  unalterable  determination  of 
the  American  government  led  to  the  desired 
result,  for  on  5  Oct.  1915  the  German  Am- 
bassador in  Washington  presented  to  Mr.  Lan- 
sing the  German  government's  diservowal  of 
the  submarine  commander's  act  and  expressions 
of  regret  for  the  incident.  The  Ambassador 
was  also  authorized  to  accept  liability  for  all 
damages  caused  to  American  citizens  through 
the  sinking  of  the  Arabic^  and  to  negotiate  the 
amounts  of  the  claims.  See  Ancona  ;  Falaba  ; 
Lusitania;  Orduna;  Sussex;  William  P. 
Frye. 

ARA6IN,  the  cluef  constituent  of  gum- 
arabic,  obtained  by  precipitating  an  acidulated 
aqueous  solution  of  gum-arabic  with  alcohol 

ARACAJtJ,  a-raka-zhoo'j  a  city  of  Brazil, 
capital  of  the  state  of  Sergipe.  It  is  situated 
on  the  Cotindiba  River  about  seven  miles  from 
the  Atlantic  Ocean,  lat.  10''  58'  S.,  and  is  the 
port  through  which  passes  Sergipe's  limited 
coast-wise  and  foreign  commerce.  Products 
of  agricultural  industry,*  especially  sugar,  rice, 
cotton  and  hides,  are  shipped  in  vessels  of 
moderate  draught,  and  there  is  transportation 
by  rail  between  Aracaju  and  the  interior  towns 
Signao  Diaz  and  Capella.  Pop.  about  6,000 
actual  residents  of  the  city,  or  30,000  if  we  in- 
clude the  district,  as  is  customary. 

ARA'CEwS,  the  designation  of  an  order 
of  endogenous  plants  having  for  their  inflorcs- 
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cence  a  spadix  placed  within  a  spathe.  They 
have  neither  calyx  nor  corolla.  The  leaves  are 
frequently  cordate;  the  fruit  succulent,  with 
many  seeds.  They  are  acrid  in  character  and 
often  poisonous.  The  C alodium  sequinum,  or 
dumb  cane  of  the  West  Indies  and  South 
America,  when  chewed,  causes  the  tongue  to 
swell  so  as  to  cause  temporary  dumbness.  A 
common  English  species  is  the  wake-robin. 
The  nearest  relatives  of  the  family  in  America 
are  the  Indian  turnip,  water-arum  and  skunk's 
cabbage. 

ARACHNIDA,  the  name  applied  to  the 
class  of  arthropods  represented  by  the  scorpion, 
spider  and  .mite.  The  body  is  divided  into 
two  regions,  the  cephalothorax  and  abdomen, 
the  head  having  been  in  embryonic  life  folded 
back  over  and  •  fused  with  the  thorax.  There 
are  no  antennae,  the  first  pair  of  appendages 
resembling  mandibles,  and  called  chelicerx ;  the 
second  pair  end  in  a  large  forceps,  or  chelae,  or 
in  a  palpus-shaped  appendage  called  *pedi- 
palpi.^  The  head  appendages  are  not  differ- 
entiated into  antennae,  mandibles,  maxillae  and 
maxilHpeds,  as  in  Crustacea.  There  are  four 
pairs  of  legs  ending  in  a  pair  of  minute  claws. 
On  the  abdomen  there  are  no  appendages.  The 
respiratory  organs  are  spiracles  opening  into 
tracheas  or  air-tubes,  or  pouches  containing 
numerous  leaves  or  their  sacs,  resembling  the 
leaves  of  a  book,  and  hence  called  ^book- 
lungs.*  The  eyes  are  simple,  never  compound, 
two  being  situated  in  the  middle  of  the  head, 
others  on  each  side  of  it.  There  may  be  as 
many  as  five  pairs  of  nephridia.  The  genitad 
outlet  is  single  instead  of  being  double,  as  in 
Limulus.  They  have  a  pair  of  malpighian  tubes 
or  urinary  vessels,  but,  like  Limulus,  possess 
two  large  digestive  glands,  the  *liver.* 

The  young  are  hatched  in  the  form  of  the 
adult,  there  being  no  metamorphosis  except  a 
slight  one  in  the  mites.  Their  embryos  have, 
on  at  least  six  abdominal  segments,  rudiments 
of  limbs,  which  indicate  their  descent  from  ani- 
mals like  Limulus.  All  of  the  Arachnida  are 
terrestrial  none  of  them  living  in  or  near  fresh- 
water, except  a  few  mites.  Their  embryology 
is  like  that  of  Limulus,  which  suggests  tnatthe 
Arachnida  have  descended  from  the  Merosto- 
mata  (q.v.)  Whether  we  take  into  account  the 
mode  of  development  or  the  very  primitive 
nature  of  the  appendages,  it  appears  that  the 
Arachnida  are  much  less  closely  allied  to  in- 
sects than  was  formerly  supposed.  On  the 
other  hand,  they  differ  from  the  merostomes, 
and  especially  their  living  representative,  the 
king  crab  (q.v.),  in  having  no  gills.  Their 
embryology  and  morphology  tend  to  show  that 
the  class  has  probably  descended  from  limuloid 
ancestors,  of  which  there  are  examples  in  the 
Silurian  rocks,  intermediate  between  limuloid 
(Xiphasura)  and  eurypteroid  (Eurypterida) 
forms.  The  characters  in  which  Arachnida  re- 
semble insects,  as  respiration  by  tracheae  and 
the  presence  of  urinary  tubes  (which  do  not 
occur  in  Crustacea  or  m  any  other  marine  or 
branchiate  arthropods),  are  probably  adaptive 
and  were  acquired  during  a  change  from  a 
marine  to  a  terrestrial  life,  and  not  primitive 
heirlooms.  Arachnida  also  show  their  later 
origin  than  merostomes  by  the  fact  that  their 
sexual  ducts  (oviduct,  etc.)  are  in  most  cases 
single,  unpaired .  and  in  all  cases  open  exter- 
nally by  a  common  single  genital  aperture  in 


the  median  line  of  the  body,  at  the  base  of  the 
abdomen.  In  this  respect  Limulus,  with  its 
pair  of  genital  (male  and  female)  openings, 
situated  each  at  the  end  of  a  papilla,  which  are 
placed  widely  apart  at  the  base  of  the  first 
abdominal  legs,  is  decidedly  more  archaic.  TTie 
Arachnida  are  divided  into  six  groups  or 
orders:  (1)  Scorpionida  (scorpions);  (2) 
Pseudoscorpionida  (false-  or  book-scorpions)  ; 

E3)  Pedifalpida  (P^rywiw  or  scorpion-spiders)  ; 
4)  Sotpugida  (galeodes) ;  (5)  Phahngida 
(harvest  men)  ;  (6)  Aranetda  (spiders) ;  (7) 
Acarida  (mites  and  ticks),  the  latter  compris- 
ing the  aberrant  and  degenerate  forms,  many 
of  them  parasitic;  while  of  somewhat  doubtful 
relationship  to  the  A  carina  are  three  aberrant 
groups:  the  Linguatulida,  Pycnogonida,  and 
Tardigrada.    See  Mite;  Scorpion;  Spiders. 

Several  of  the  Arachnida  are  of  interest  in 
medicine.  A  few  of  the  scorpions  are  poison- 
ous, their  sting  even  causing  death,  although 
it  is  quite  certain  that  there  are  no  poisonous 
spiders  north  of  Mexico.  A  number  of  the 
mites  are  found  in  man.  One,  the  Demodex 
canis,  is  frequently  found  in  the  sebaceous  fol- 
licles of  the  sldn,  notably  in  comedos,  or  black- 
heads. The  itch  mite  (Sarcoptes  scabeii) 
bores  little  canals  under  the  skin,  in  which  it 
deposits  its  eggs.  The  itch  is  a  common  disease 
of  Europe,  and  is  becoming  more  frequent  in 
this  country.  Sulphur  ointment  is  one  of  the 
best  parasiticides  for  this  small  nuisance. 

In  the  warm  countries  ticks  (Ixodes)  are 
troublesome  pests.     See  Parasites. 

ARAGO,  a'ra-go,  Dominique  Pransois,  a 
celebrated  French  astronomer:  b.  in  Estagel 
1786;  d.  in  Paris,  2  Oct.  1853.  After  studying 
at  the  Polytechnic  School  at  Paris  he  was  ap- 
pointed secretary  of  the  Bureau  des  Longitudes, 
and  in  1806  was  associated  with  the  Biot  and  in 
completing  the  measurements  of  Delambre  and 
Mechain  to  obtain  an  arc  of  the  meridian  which 
was  to  serve  as  the  basis  of  a  new  metrical 
system.  In  1809  he  was  elected  to  fill  the  seat 
left  vacant  by  the  death  of  Lalande  in  the 
Academy  of  Sciences,  and  at  the  same  time  he 
was  appointed  a  professor  of  the  Polytechnic 
School.  In  1811  he  communicated  to  the  Insti- 
tute a  paper  on  a  particular  modification  which 
the  luminous  rays  experience  in  their  passage 
through  certain  transparent  bodies,  thus  paving 
the  way  for  some  of  the  most  brilliant  discov- 
eries made  in  optical  science  since  the  days  of 
Newton.  In  1812  he  began  a  series  of  lectures 
on  astronomy^  which  created  an  immense  sensa- 
tion- With  Gay-Lussac  he  established  in  1816 
the  ^Annalcs  de  Chimie  et  de  Physique.*  His 
discovery  of  the  magnetic  properties  of  sub- 
stances devoid  of  iron  procured  him  the  Copley 
medal  of  the  Royal  Society  of  London  in  1825, 
and  a  further  consideration  of  the  same  sub- 
ject led  to  the  equally  remarkable  discovery  of 
the  production  of  magnetism  by  electricity.  In 
1830,  on  the  death  of  Fourier,  Arago  succeeded 
him  as  perpetual  secretary  to  the  Academy  of 
Sciences,  becoming  in  the  same  year  director 
of  the  Observatory.  After  the  expulsion  of 
the  Bourbons  Arago  was  elected  to  the  Cham- 
ber of  Deputies  as  representative  of  the 
Pyr^n^es-Orientales,  taking  his  place  on  the 
extreme  left,  and  proving  a  ready  and  effective 
speaker.  The  revolution  of  1848  brought  him 
still  more  prominently  upon  the  scene,  first  as 
Minister  of  War  and  Marine  in  the  provisional 
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government,  and  then  as  a  member  of  the 
executive  committee  of  the  National  Assem- 
bly. His  *  Works,  >  edited  by  Barral,  appeared 
in  1854-62. 

ARAQONy  an  ancient  kingdom  in  the 
northern  part  of  the  Iberian  Peninsula,  com- 
prised in  the  modern  Spanish  provinces  of 
Huesca,  Teruel  and  Zaragoza.  Its  area  is 
18>294  square  miles.  It  is  drained  by  the  Ebro 
and  its  tributatv  streams,  which  traverse  a 
central  plain.  The  northern  and  southern  por- 
tions are  mountainous  and  the  climate  varies 
according  to  the  elevation  above  sea-level.  It 
is  often  very  sultry  in  the  plains  and  valleys 
while  generally  cool  at  higher  elevations  on 
the  mountain  slopes.  Wheat,  com  and  other 
crops  of  the  cooler  climes  are  grown  in  the 
more  elevated  portions  while  the  olive  and  vine 
thrive  in  the  warmer  valleys.  Copper,  lead, 
salt  and  sulphur  are  mined  m  small  quantities 
in  Teruel.  Manufactures  are  in  a  backward 
state,  coarse  linens  and  woolens  being  almost 
the  only  products.  Agriculture  is  carried  on  in 
a  primitive  fashion;  indeed,  the  burdens  im- 
posed^ on  the  farmer  and  agriculturist  leave 
him  little  incentive  to  improve  his  methods  or 
extend  production.  Trade  is  hampered  with 
like  restrictions.  The  total  population  of  the 
region  to-day  is  971,515.  Zaragoza  is  the  chief 
city,  with  a  population  of  112,000.  Aragon 
formed  a  part  of  the  Roman  province  of  His- 
pania  Tarraconensis,  fell  to  the  Visigoths  in 
the  5th  century  and  to  the  Moors  in  711  a.i>. 
A  few  bf  the  Christian  inhabitants  fled  to  the 
JFastnesses  of  the  north  where  they  managed  to 
maintain  a  degree  of  independence.  This  small 
state  was  long  ruled  by  Gothic  counts,  who 
joined  it  with  Navarre.  Ramiro  I  secured  its 
complete  independence  in  1035  and  it  began 
its  450  years  of  existence  as  a  kingdom.  It 
was  in  constant  conflict  with  the  Moors  and 
gradually  wrested  from  them  important  towns 
and  fortresses.  By  1118  the  kingdom  had  at- 
tained its  full  territorial  growth  m  the  Penin- 
sula, and  in  1137  it  was  joined  to  Catalonia 
through  the  marriage  of  the  respective 
sovereigns.  The  new  state  extended  its  power 
to  the  Balearic  Islands,  Sardinia,  Sicily  and 
Naples,  ail  of  which  came  under  its  sway  before 
1340.  Barcelona  became  the  commercial  rival 
of  Genoa  and  constant  war  was  waged  between 
them.  Aragon  was  united  with  Castile  in  1479, 
Ferdinand  of  Aragon  having  married  Isabella 
of  Castile  in  1469.  Angpn  became  definitely 
merged  in  the  new  Spain  in  1516  when  Charles 
I  ascended  the  throne.    See  Spain  ;  Sicily. 

ARAGONITB,  a  mineral  having  the 
formula  CaCO»,  and  therefore  identical  with 
calcite  in  composition.  It  is  classed  as  a 
separate  species,  however,  because  it  crystallizes 
in  the  ortnorhombic  system.  Its  specific  gravity 
is  also  somewhat  higher  than  that  of  calcite. 
Occasionally  it  contains  a  little  strontium, 
lead,  or  zinc,  and  it  often  occurs  in  connection 
with  pyrites,  galena,  or  malachite.  It  is  trans- 
lucent and  usually^  white  with  a  vitreous  lustre. 
In  hardness  it  varies  from  3.5  to  4,  and  it  has  a 
specific  gravity  of  about  2.94.  Aragonite  occurs 
in  fine  crystals  at  Aragon,  Spain  (whence  its 
name),  near  Bilin,  Bohemia,  in  Hungary  and 
Sicily,  and  near  Frizington,  England.  There 
are  no  important  American  localities,  though  it 
occurs  on   stalactitic  calcite  in  caves  in  New 


Mexico,  Arizona  and  elsewhere.  The  coral- 
loidal  torm,  called  '^flos-ferri,'*  is  most  beauti- 
fully develo^d  in  Styria.  It  is  said  to  be 
forming  rapidly  at  the  present  time  in  the 
Eureka  mine  in  Nevada. 

The  minerals  aragonite,  bromHte,  witherite, 
strontianite  and  cerussite,  all  of  which  are  car- 
bonates crystallizing  in  the  orthorhombic  sys- 
tem, are  classed  together  as  the  ^aragonite 
group.* 

ARAGUA,  ^-ra'gwa,  one  of  the  states  of 
the  republic  of  Venezuela,  including  the  nine 
districts  of  Bruzual,  Gisardot,  Marino, 
Ricaurte,  Roscio,  San  Casimiro,  San  Sebastian, 
Urdaneta  and  Zamora.  It  is  bounded  on  the 
north  by  the  Caribbean  Sea  and  Federal  Dis- 
trict, on  the  east  by  the  state  of  Miranda,  on 
the  south  by  Guarico  and  on  the  west  by 
Carabobo  and  Zamora.  Its  capital  is  La 
Victoria,  a  city  of  8,000  inhabitants  fovmded  by 
Francisco  Loreto  in  1593  in  the  fertile  valley 
of  Aragua.  Principal  towns  are  Barbacoas, 
Ciudad  de  Cura,  Maracay,  Ortiz  and  San 
Mateo.  Chief  rivers  are  the  Guarico.  Aragua, 
Tiznados  and  Chirqua,  the  first  three  being 
afliuents  of  the  Orinoco.  The  last  flows  into 
the  great  Lake  of  Valencia.  The  mean  annual 
temperature  of  the  state  varies  between  74**  F. 
in  La  Victoria  and  Maracay  and  80*  F.  in 
Ciudad  de  Cura  and  Ortiz.  The  industries  are 
chiefly  agricultural  and  pastoral,  the  products 
of  the  former  being  coffee,  sugar,  cocoa  and 
cereals.    Pop.  (1916)  154,000. 

ARAI  HAKUSEKI,  a'r!  haTcoo-sa-ke, 
Japanese  scholar:  b.  1657;  d.  1/25.  He  is  one 
of  the  most  noted  of  the  brilliant  g;roup  of 
scholars  in  Yeddo  who  followed  the  philosophi- 
cal doctrines  of  Chu-Hi.  He  was  a  liberal 
thinker  and  opposed  to  the  Kogaku  school  of 

{}hilosophy.  Banned  and  oppressed  his  fol- 
owers  instructed  young  gentlemen  throughout 
the  country  and  so  molded  public  opinion  that 
supreme  power  was  restored  to  the  Mikado  in 
1868.  Hakuseki  wrote  an  autobiography  in 
1716,  one  of  the  first  of  such  works  in  Japan. 
He  wrote  the  ^Hankampu^  in  1701.  It  is  a 
history  of  the  Daimios  of  Japan  from  1600  to 
1680  in  30  volumes.  The  ^Tokushi  Yoron>  is 
a  general  history  of  Japan  covering  a  period 
of  2,000  years.  His  <Seiyo  Kibun^  gives  an 
account  of  Europe;  it  was  translated  by  S.  R. 
Brown  and  appeared  in  the  ^Transactions^  of 
the  North  China  Branch  of  the  Asiatic  So- 
ciety (London  1827-31).  Cxmsult  Aston,  < His- 
tory of  Japanese  Literature^  (New  York 
1899),  and  Florenz,  ^(kschichte  der  japan- 
ischen  Litteratur>   (Leipzig  1906).. 

^  ARALIA,  the  designation  of  a  widely  dis- 
tributed genius  of  about  20  species  of  dicotyled- 
onous shrubs,  trees  and  perennial  herbs  typ- 
ical of  the  family  Araliacece.  The  species  have 
large  alternate  compound  deciduous  leaves, 
small  umbels  of  whitish  flowers  usually  ar- 
ranged in  panicles,  and  two-  to  five-seeded, 
variously  colored,  globular,  berry-like  drupes. 
All  parts  of  the  plants  have  a  warm,  aromatic 
taste.  A.  spinosa,  devil's  walking-stick,  angelica 
tree,  Hercules'  club,  toothache  tree,  a  very 
ornamental  shrub  or  small  tree  about  12  feet 
tall  (sometimes  40  feet),  is  common  in  moist 
woods  and  along  river  banks  from  Pennsyl- 
vania to  Indiana  and  southward  to  the  GvlM  of 
Mexico.     Its  very  stout,  prickly  stems,  large 
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pinnate  leaves  and  clusters  of  flowers  which 
appear  in  midsummer,  give  a  decided  sub- 
tropical effect  upon  lawns  in  the  South.  It  is 
not  hardy  in  the  North.  A  racemosa,  spikenard, 
a  widely  branched  herbaceous  species,  with 
large,  spicv,  aromatic  roots  and  greenish-white 
flowers  which  appear  in  midsummer,  is  com- 
mon in  rich  woods  from  New  Brunswick  to 
Minnesota  and  southward  to  the  mountains  of 
Georgia.  A.  nudicaulis,  wild  sarsaparilla,  small 
spikenard,  a  nearly  stemless  herbaceous  species 
with  a  single  pinnate  leaf  a  foot  high,  is  com- 
mon in  rocky  and  sandy  places  from  New- 
foundland to  Missouri  and  southward  to  the 
mountains  of  North  Carolina.  It  bears  from 
two  to  seven  umbels  of  greenish  flowers  in 
late  spring.  The  long,  horizontal,  aromatic 
roots  are  believed  to  be  equal  to  those  of  sar- 
saparilla as  an  alterative  and  tonic.  A.  hispida, 
wild  elder,  bristly  sarsaparilla,  a  bristly 
stemmed  perennial,  is  found  in  the  same  lo- 
calities and  soils  as  the  preceding.  It  bears 
several  terminal  umbels  of  white  flowers  in 
early  ^  summer.  Among  foreign  Aralias  the 
Asiatic  species  are  perhaps  of  most  importance. 
Some,  notably  A.  cor  data,  known  as  Udo,  are 
of  value  as  human  food;  others  as  stock  food 
when  grasses  are  scarce.  A.  chinensis,  Chinese 
angelica  tree,  is  much  like  its  American  rela- 
tive, A.  spinosa,  but  is  hardier  and  blossoms 
somewhat  later. 

ARAMiEANS,  a  branch  of  the  Semites, 
who  dwelt  in  the  districts  comprised  in  the 
Syria  of  the  ancient  Greeks,  and  in  Mesopo- 
tamia. Their  language  spread  to  the  neighbor- 
ing peoples  and  this  fact  often  renders  it  diffi- 
cult to  determine  the  precise  limits  inhabited 
by  the  true  Aramaic  stock.  Their  original 
home  is  unknown.  It  is  now  generally  held 
that  the  Aramaeans  moved  from  northeast 
Arabia  into  Syria,  Mesopotamia,  Assyria, 
Babylonia  and  beyond  the  Tigris  about  1500 
B.C.  They  spread  the  knowledge  of  the  alpha- 
bet and  exercised  a  great  influence  on  the 
advance  of  civilization.  Consult  ^Aram^  in 
*  Encyclopaedia  Biblica'  (1899);  Meyer,  Ed- 
uard,  *Die  Israelitien*  (1906);  Schiirer,  Sina, 
<Die  Aramaer>  (1911).    See  Semites. 

ARAMAIC  LANGUAGE.  Among  the 
Semitic  languages,  which  are  variously  grouped 
as  Northern  or  Assyrian,  Central  or  Aramaic, 
Western  or  Canaanite,  Southern  or  Arabic  and 
Ethiopic,  according  to  Wright,  or  as  East 
Semitic,  that  is  Babylonian  and  Assyrian,  and 
West  Semitic,  Aramaic,  Canaanite,  Arabic 
Ethiopic,  which  is  Zimmem's  broader  and 
more  historical  division,  the  Aramaic  has  many 
elements  of  distinction  and  covers  a  long  range 
of  centuries.  It  includes  monuments  ot  litera- 
ture as  well  as  the  literature  of  monuments. 
While  of  its  original  home  nothing  definite  is 
known,  at  an  early  date  Aramaic  appears  in 
the  Old  Testament  to  designate  certain  dis- 
tricts in  Syria  (^Aram  of  Damascus*)  and  in 
Mesopotamia  (®Aram  of  the  Two  Rivers*). 
A  number  of  Aramaisms  in  the  vocabulary  of 
the  older  Biblical  books  shows  the  close  rela- 
tionship between  Hebrew  and  Aramaic,  al- 
though the  latter  was  considered  by  the  He- 
brews a  foreign  tongue  and  100  years  before 
the  Babylonian  Exile  was  understood  in  Jeru- 
salem only  by  people  of  culture,  a  fact  proved 
by  the  episode  in  2  Kings  xviii,  26 ;  Isaiah  xxxvi, 


11.  Centuries  earlier  kinship  was  illustia;ted 
bv  genealogical  tablets  and  primitive  narratives, 
as  for  instance,  when  Kemuel,  a  son  of  Nahor, 
the  brother  of  Abraham,  is  called  ^father  of 
Aram*  (Gen.  xxii,  21).  Jacob  is  tenned 
«A  wandering  Aramaean*  (Deut  xxvi,  5).  Dur- 
ing the  entire  period  of  the  Kings,  Israel  and 
the  Aramaeans  of  the  west,  whose  land  was 
later  called  Syria  and  lies  north  and  northeast 
of  Palestine,  were  in  steady  intercourse.  By  a 
curious  fate,  Aramaic  was  to  supplant  Hebrew, 
after  national  decline,  as  the  vernacular  ana 
acquire  a  prominent  rank,  with  the  adoption  of 
Aramaized  Hebrew .  forms,  as  the  literary  lan- 
guage of  the  Jews  for  many  centuries  m  the 
lands  of  their  dispersion.  Before  Palestine  was 
Aramaized  the  language  spread  gradually  and 
occupied  all  Syria.  It  was  spoken  in  the 
Euphrates  toward  the  east  and  throughout  the 
districts  of  the  Tigris  north  and  west  of  the 
Armenian  and  Kurdish  mountains.  *The  coun- 
try of  the  Aramaeans*  was  the  name  applied  to 
the  province  in  which  the  capitals  of  the  Ar- 
sacids  and  the  Sassanids  were  situated  We 
know,  too,  that  although  Assyrian  was  the  lan- 
guage of  the  government,  at  a  very  earl^  date 
a  large  body  of  the  people  in  Babylonia  and 
Assyria  were  probably  Aramaeans. 

Dialects. —  Owing  to  the  rapid  spread  of 
the  Aramaeans,  their  language  received  varied 
development  both  in  grammatical  form  and 
idiom  as  well  as  in  its  literary  development 
Among  its  chief  dialects  may  be  mentioned  the 
Syriac  of  northern  Mesopotamia,  in  particular 
the  district  around  Edessa,  and  it  flourished 
as  a  literan^  language  from  the  2d  to  the  13th 
century.  Then  the  Aramaic,  as  commonly 
known,  includes  besides  two  words  in  (genesis 
(xxxi,  47)  and  a  verse  in  Jeremiah  (x,  2),  as 
its  oldest  remains  in  the  branch  passages  in 
Ezra  (iv,  8;  vii,  8;  vii,  12,  26)  dating  from 
the  end  of  the  6th  or  beginning  of  the  5th 
century  B.a  Next  come  the  portions  of  the 
book  of  Daniel,  whose  eiCsLct  date  is  stiU  a 
matter  of  doubt  A  much  more  extensive  mon- 
ument is  the  Targum  literature,  which  in  On- 
kelos  and  Jonathan  differ  little  from  Biblical 
Aramaic  To  this  must  be  added  Talmud  and 
Midrash,  which  contain  much  Hebrew  as  well 
as  Aramaic.  The  Aramaic  portions  of  both 
Talmuds  (Babylonian,  completed  at  end  of 
5th  century,  and  Palestinian,  completed  in  be- 
ginning of  5th)  are  of  great  value.  The  Ara- 
maic literature  of  the  Jews  includes  as  weU 
certain  portions  of  the  Apocrypha,  legal  de- 
cisions of  the  Geonim,  rabbinical  authorities  in 
the  early  centuries  of  the  Diaspors^  when 
Aramaic  at  first  was  the  vernacular;  liturgical 
selections,  the  book  Zohar,  famous  in  jthe 
Cabala,  together  with  a  large  part  of  rabbinical 
literature.  Further  must  be  added  the  dialect 
of  the  Samaritans,  exemplified  in  their  Targum 
of  the  Pentateuch,  their  liturgy  and  hymns; 
Egyptian  Aramaic;  the  Nabatean  and  Pal- 
myrene  of  the  inscriptions.  There  is  also  to 
be  mentioned  the  dialect  retained  for  some 
time  by  the  (3iristians  of  Palestine  as  a  literary 
and  ecclesiastical  language  and  in  which  ap- 
pear (jospel  translations  and  fragments  of  other 
works  dating  from  about  the  5tn  century.  The 
language  of  the  Mandaean  writings  closely 
resembles  that  of  the  Babylonian  Talmud.  The 
spread  of  the  Aramaic  was  effectually  checked 
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in  the  7th  century  by  the  Arab  conquests  and 
it  gradually  lost  its  predominance  for  more 
than  10  centuries,  yielding  to  a  more  forceful 
rival. 

Inscriptions. —  Some  Assyrian  heights, 
which  go  back  to  the  7th  and  8th  century 
before  our  era,  with  some  gems  and  seals  of 
nearly  the  same  age,  furnish  the  oldest  data 
as  to  the  Aramaic  alphabet.  In  the  field  of 
inscriptions  the  matenal  is  richer;  the  most 
ancient  include  the  colossal  statue  of  the 
god  Hadad,  found  in  1890  near  Zcnjirli,  in 
northwest  Syria,  from  the  first  half  of  the 
8th  century  b.c  with  other  writings  in  thjtt 
vicinity  of  a  slightly  later  date,  and  two  in- 
scriptions found:  in  1891  at  Nerab,  near 
Aleppo,  alleged  by  Q.  Ganneau  to  belong  to 
the  6th  century  b,c.  Some  Aramaic  inscrip- 
tions have  been  found  in  Egypt,  of  the  Persian 
period,  one  bearing  the  date  of  the  year  of 
Xerxes,  482  b.c  A  few  ancient  Aramaic  in- 
scriptions have  been  found  in  Arabia,  at 
Tema,  probably  from  the  5th  century  b.c 
Within  recent  decades  valuable  data  have  come 
to  light  from  the  4th  century,  bearing  upon 
Jewi^  military  colonists  and  others  who  came 
to  Egypt  —  the  Judaco-Aramaic  papyri  are 
likely  to  be  supplemented  in  time.  Of  special 
interest  by  reason  of  their  number  and  con- 
tents are  the  Palmyrene  inscriptions,  votive, 
honorary,  sepulchral,  etc.,  which  began  shortly 
before  the  Christian  era,  and  extend  to  at>out 
the  tniddle  of  the  3d  century,  as  well  as  the 
Nabatean,  whose  kingdom  was  centred  at 
Petra,  in  northern  Arabia,  and  who  were 
Arabs,  but  used  Aramaic  for  writing  and  com* 
merce.  *It  was  finally  absorbed  by  Rome  in 
106  A.D.  To  this  class  belong  the  Sinaidc  hh' 
scriptions.  written  in  Nabatean  dialect  and 
script  and  dating  from  the  first  four  centuries 
A.D.  They  were  found  along  trade  routes 
in  out-of-the-way  valleys.  Their  number  can 
be  gathered  from  the  fact  that  Euting  has 
recorded  677  in  his  standard  collection  (1891). 
This  fact  would  indicate  the  extent  of  Aramaic 
influence 

Characteristics.r—  Notddce  denies  any  pov- 
erty in  Aramaic,  as  has  been  asserted,  and 
claims  that,  despite  its  larger  borrowings  from 
foreign  languages,  the  proportion  of  really 
foreign  words  in  older  Aramaic  writings  is 
smaller  than  the  proportion  of  Romance 
words  in  German  or  Dutch.  With  its  special 
treatment  of  dentals,  it  is  poorer  in  vowels 
than  "Hebrew.  It  is  rich,  however,  in  con- 
junctions and  adverbs,  thus  enabling  it  to 
express  sKght  changes  in  meaning,  and  permits 
much  freedom  in  the  order  of  words,  becom- 
ing rather  diffuse  as  well  in  its  use  of  addi- 
tional pronouns.  One  peculiarity  may  be  men- 
tioned; in  the  western  dialect  the  prefix  of  the 
liiird  person  of  the  imperfect  is  y  odh;  in 
Syriac,  with  changes  in  other  of  the  eastern 
dialects,  it  is  nun, 

Bibhography.— Cooke,  <Text  Book  of 
North  Semitic  Inscriptions >  (Oxford  1903); 
Wright,  < Comparative  Grammar  of  Semitic 
Languages^  (Cambridge  1890) ;  Drivers, 
Samuel,    < Introduction >    (Oxford   1913). 

Abram  S.  Isaacs* 
Professor  of  Semitic  Languages,  New  York 

University. 

ARAN  ISLANDS,  or  SOUTH  ARAN, 

Ireland,  three  islands  situated  on  the  west  coast 


at  the  entrance  of  Gralway  Bay,  to  which  they 
form  a  natural  breakwater.  They  lie  in  a 
southeasterly  direction.  Beginning  with  the 
northernmost  th^  are  called  respectively  Inish- 
more  or  Great  island;  Inishmaan  or  Middle 
Island;  and  Inishiar  or  Eastern  Island.  The 
highest  elevation  is  354  feet.  The  islands  are 
formed  of  carboniferous  limestone,  and  the 
soil  is  very  sandy,  affording  scant  pasturage 
and  yields  little  to  cultivation.  The  total  area 
of  the  islands  is  about  11,500  acres.  The  in- 
habitants are  perhaps  the  most  primitive  people 
of  Europe  in  their  mode  of  lite  and  thought. 
Gaelic  is  the  common  tongue,  although  English 
is  understood  fairly  well  on  Inishmore.'  Here 
may  still  be  seen  a  curious  intermingling  of 
diristian  and  Druidic  worship.  The  main  in- 
dustries are  fishing  and  kelp-burning.  There  is 
steamer  communication  widi  Galway,  30  miles 
distant.  The  population  in  1911  was  2,679. 
These  islands  are  remarkable  for  a  number  of 
architectural  remains  of  early  date.  On  Inish- 
more, on  a  cliff.  220  feet  high,  stand  the  re- 
mains of  a  circular  cyclopean  fortress  called 
Dun  Aengusi  its  ehevaux  de  frise  is  ^till  to 
be  seen.  It  is  ascribed  to  the  1st  century  of 
our  era.  Inishmore  is  often  called  Ara  na 
Naomh,^  Aran-of-the-Saints,  from  the  numbers 
of  religious  recluses  who  dwelt  here  soon  after 
the  introduction  of  (Christianity  in  the  5th  cen- 
tury. ^  Here  too  are  the  remains  of  the  abbey 
of  Saint  Enda,  the  patron  of  the  islands.  The 
chief  town  is  Kilronan,  on  Inishmore.  with  a 

Population  of  460.  In  recent  years  the  islands 
ave  been  the  hunting  ground  for  philologists, 
linguists,  artists,  etc.,  who  find  here  open  chap- 
ters in  the  history  of  the  race  which  have  been 
long  since  closed  elsewhere.  The  islands  were 
a  favorite  resort  of  the  late  John  Millington 
Synge,  the  Irish  playwrightj  who  made  them 
the  scene  of  his  drama  ^Riders  to  the  Sea,' 
and  has  recorded,  his  impressions  of  the  islands 
and  their  inhabitants  in  ^The  Aran  Islands^ 
(Dublin  1903). 

ARANSAS,  ^-rin'z&s,  BAY,  an  inlet  on 
the  coast  of  Texas,  connected  with  the  Gulf  of 
Mexico  by  a  channel  known  as  Aransas  Pass. 
A  bar  at  its  mouth  renders  its  harbor  of  very 
little  commercial  importance,  in  spite  of  the 
money  lavished  in  various  attempts  to  establish 
there  a  harbor  and  port  of  entry.  During  the 
Civil  War  ft  was  the  scene  of  a  conflict  be- 
tween the  Cx>nf  ederate  and  Federal  troops. 

ARANSAS  PASS.    See  Aransas  Bay. 

ARANY,  o'rony,  Janos.  Hungarian  poet: 
b.  Nagy-Szalonta,  1  March  1817;  d.  Pcsth. 
22  Oct.  1882.  He  was  of  humble  parentage; 
his  parents  were  very  poor,  but  they  made 
every  effort  to  give  him  an  education.  Al  15 
he  entered  the  college  of  Debrcczin,  where 
he  distinguished  himself.  He  was  attracted  to 
the  stage,  joined  a  company  of  strolling  players^ 
but  soon  returned  discouraged  to  his  father's 
house.  He  became  a  notary  and  lived  in  re- 
tirement for  several  years.  In  1845  he  pub- 
lished the  satirical  epic  ^Az  elveszett  alkot- 
many,>  which  won  a  prize  for  the  most  humor- 
ous poem  offered  by  the  Kisfaludy  Society  of 
Pestn.  Two  years  later  he  was  awarded  a 
second  prize  for  the  first  part  of  *Toldi.*  his 
great  trilogy  founded  upon  Magyar  traditions. 
This  work  brought  him  a  widespread  popular- 
ity both  among  the  learned  and  among  the 
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lowest  ranks  of  the  people,  who  recognized  his 
gift  of  weaving  their  traditional  legends  and 
nis  appeal  to  the  spirit  of  national  pride  so 
characteristic  of  the  Magyar  peoples.  In  1860 
he  became  director  and  afterward  secretary  of 
the  Kisfaludy  Society,  and  in  1870  he  was  ap- 
pointed general  secretary  of  the  Hungarian 
Academy  of  Science.  His  more  noteworthy 
works  are  ^Murany  ostroma^ ;  ^King  Buda's 
Death, >  an  epic  in  l2  cantos;  ^Toldi's  Love*  and 
^Toldi's  Evening,*  the  second  and  third  parts 
of  the  Toldi  trilogy.  Arany  is  regarded  as, 
next  to  Petofi,  the  greatest  of  modem  Hun- 
garian poets;  the  one  who  raised  Hungarian 
poetry  to  its  greatest  height.  His  work  is  noted 
for  its  artistic  finish  and  its  happy  combination 
of  the  spirit  of  old  Magyar  folklore  with  the 
classic  polish  of  a  master.  His  works  have  been 
translated  several  times  into  German,  amon^ 
others,  by  Kertbeny  (Leipzig  1851) ;  K6rodi. 
L,  (Kronstadt  1863)  ;  Dux  (Pesth  1861) ;  and 
Sponer  (Leipzig  1880). 

ARARAT,  or  PILOT  MOUNTAIN,  an 

American  mountain  about  3,000  feet  in  height, 
in  Surrey  County,  N.  C.  It  Is  situated  between 
the  Ararat  and  Dan  rivers  and  is  visible  for  a 
long  distance. 

ARAS,  «-ras,  a  river  of  Armenia,  rismg  in 
the  Turkish  pashalic  of  Erzerum.  After  flow<- 
ing  for  some  miles  throtigh  Turkish  territory 
to  the  new  Russian  frontier,  it  turns  eastward 
to  the  Ervian  plain  north  of  Ararat,  whence  it 
sweeps  in  a  semi-circle  mostly  between  the 
Russian  and  Persian  territories  to  its  confluence 
with  the  Kur,  60  miles  from  its  mouth  in  the 
Caspian  Sea.  Its  entire  course  is  about  500 
miles.  Modem  research  has  discovered  that  it 
originally  flowed  directly  into  the  Caspian  Sea. 
as  ancient  writers  had  claimed.  It  is  identical 
with  the  ancient  Araxes. 

AR  AUG  ANA,  a'rou-ka'n?-a,  'LA,  the 
famous  ^epopcya,*  as  it  is  called  by  Chilean 
scholars,  written  by  D.  Alonso  de  Ercilla  y 
Zuniga.  It  describes,  in  37  cantos,  the  conquest 
of  (3iile,  and  takes  rank  as  the  finest  heroic 
poem  in  the  Spanish  language.  Further,  as 
Senor  Medina  writes  in  his  preface  to  the 
recent  edition  (Santiago  de  CJhile  1910).  of 
which  he  is  both  editor  and  publisher,  Chile's 
good  fortune,  unique  in  modern  times,  is  most 
remarkable  in  this  respect,  that  its  origines  (he 
might  have  added  aborigines)  have  been  im- 
mortalized by  the  most  notable  epopeya  of 
Castilian  literature.  Ercilla,  who  was  bora  in 
Madrid,  7  Aug.  1533,  came  to  the  New  World 
in  his  21st  year,  and,  as  a  soldier,  shared  the 
adventurous  life  of  the  Spanish  conquerors  or 
their  successors  in  South  America's  far  south 
for  eight  years,  more  or  less.  After  returning 
to  Spain  (in  1562)  he  completed  the  ^Arau- 
cana,^  the  composition  of  which  he  had  begun 
in  Chile.  We  shall  not  at  present  discuss  the 
editions;  it  is  enough  in  this  brief  note  to  say 
that  the  edition  of  Madrid  (1589-90)  was  in 
its  day  truly  definitive,  inasmuch  as  it  was 
undoubtedly  printed  under  the  immediate  in- 
spection of  the  poet  —  the  last  edition,  indeed, 
to  receive  his  personal  attention.  It  is  known 
that  Ercilla  died  at  Madrid;  the  date  is  given 
conjecturally  as  29  Nov.  IS9S.    See  Chile. 

ARAUCANIANS,  a'row-ka'ne-^ns,  a 
South  American  native  race  in  the  southern 


part  of  Chile,  formerly  occupying'  (}htle,  Ar- 
gentina, Chiloe  and  the  Chonos  Archipelago, 
etc.  AAlien  first  encountered  by  the  Spaniards 
in  1535  they  were  a  confederacy  of  the  loosest 
kind,  with  many  tribes  and  sub-tribes  in  entire 
independence,  and  in  about  the  same  political 
stage  as  the  North  American  Indians,  electing 
a  toqui  or  war-chief  and  deposing  him  at  ydu, 
with  no  authoritative  head  in  peace,  practising 
pol3rgamv.  and  for  worship  conciliating  an  evil 
spirit,  Quectibu, —  probably  die  same-  as  the 
Fuegian  spirit  immortalized  by  Shakespeare  as 
*Setebos,*  the  shape  given  it  by  Magellan's 
sailors.  They  were  divided  into  Picun-che  or 
North-men,  living  north  of  the  river  Maule ; 
Pehuen-che  or  Pine-men,  occupying  through 
central  CHle  and  the  pine  forests  on  the  west- 
em  slopes  of  the  Andes  (the  chief  division  of 
the  tribe^  and  from  whom  most  of  the  modem 
Araucanians  are  descended) ;  HuilU-che  or 
South-men,  occupying  the  rest  of  the  Chilean 
mainland;  Puel-che  or  East-men;  South-men 
or  Patagonians;  CHiono;  Lubu-che  or  Water- 
men; Cuncho;  Payo,  etc.  But  their  instant  and 
indomitable  cohesion  in  face  of  the  Spanish 
attack  shows  that  they  were  of  much  higher 
political  stamp  than  the  North  Americans.  No 
other  native  race  in  the  western  hemisphere  re- 
tained its  independence  anvthing  like  as  long. 
For  over  two  centuries  they  waged  warfare 
with  the  Spaniards,  broken  only  by  tmces 
sought  by  the  latter,  though  their  numbers 
were  small  compared  with  Aztecs  or  Quicbuas, 
who  went  down  at  a  blow.  Ercilla's  famous  epic 
*Auracana>  (q.v.)  commemorates  thjeir  early 
heroism  and  that  of  their  powerful  chief,  Cau- 
policaa.  In  1641  Spain  conceded  their  inde- 
pendence, confirming  it  in  1655,  imposing  only 
the  condition  that  no  enemies  of  Spain  should 
be  allowed  to  enter  their  country ;  an  easy  con- 
dition, as  it  amounted  only  to  keeping  out  all 
foreigners,  which  they  were  glad  to  do.  The 
territory  left  them  was  about  30,000  square 
miles,  from  the  Andes  to  the  sea,  and  trom 
Arauco  Bay  to  the  river  Calle-Calle.  The  war 
was  renewed  nevertheless,  and  went  on  a  cen- 
tury and  a  third  longer;  till  in  1773  the  natives, 
weakened  by  war  and  social  practices,  were 
compelled  to  submit  They  had  not  lost  the 
memory  of  their  past,  however,  and  in  1861  a 
French  adventurer  named  Antoine  Tounens, 
originalljr  a  provincial  lawyer,  had  himself 
elected  long  of  Araticanta  as  Or^ie  Antoine  I ; 
but  the  CSiilean  government  conquered  and 
deposed  him  and  sent  him  back  to  France:  In 
18/0  the  Araucanians  recognized  the  sov- 
ereign^ of  Chile.  Araucania  occupies  a  great 
part  of  the  province  of  Arauco  in  south  Chile, 
and  is  divided  into  four  parallel  north-and- 
south  districts,  each  formerly  governed  by  a 
toqui  whose  rule  had  become  hereditary  before 
its  extinction.  The  inhabitants  are  now  a  mixed 
race  with  much  Spanish  blood.  Th^  ntunber 
perhaps  about  50,000,  but  are  said  to  be  decreas- 
ing, owing  to  smallpox,  dysentery,  liquors  and 
polygamy.  They  are  of  a  pale  yellow  color, 
and  in  character  and  life  resemble  the  higher 
North  American  plains  Indians,  such  as  the 
Navajos.  They  are  uncivilizable  and  unchris- 
tianized ;  nomad  herdsmen  of  horses,  cattle  and 
sheep;  despising^  agriculture,  eatiiifi[  little  but 
meat,  and  living  in  skin  tents;  but  skillful  wool- 
weavers,  skin-dressers  and  .  weapon^makers. 
Their  language  is  so  harmonious  and  flexible 
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that  an  enthusiastic  missionary  student  once 
attempted. to  introduce  it  into  Europe  to  super- 
sede Latin.  Their  stock  in  Chiloe  are  called 
Chilotes. 

ARAUCARIALBS,  a  greater  group  of 
coniferous  trees,  once  of  cosmopolitan  distribu- 
tion, but  uow  restricted  to  two  genera,  Arau- 
caria  and  Datnmara,  both  of  the  southern 
hemisphere.  The  name  is  derived  from  Arau- 
cania  or  Arauco,  the  district  of  southern  Chile 
where  the  superb  form  Araucaria  imbricata  of 
the  Nahuel  Bute  mountains  and  upper  Biobio 
valley  was  early  observed  (1786).  The  seeds 
of  large  size  formed  an  important  food  of  the 
indigenous  Araucanian  Indians. 

Araucaria  imbricata^  the  Chile  pine,  Pehuen 
or  •monkey  puzzle®  is  the  hardiest  forest- 
maker  of  Its  order.  Tl^e  Andine  forest  oc- 
cupies the  higher  volcanic  ridges  and  crests 
along  bodi  flanks  from  lat.  37**  30'  to  40**  S. 
with  a  width  of  little  more  than  100  kilometres, 
between  the  altitudes  of  600  and  2,000  metres. 
On  the  Chilean  side  there  is  a  heavy  snowfall. 
According  to  altitude,  and  to  exposure  which 
is  greater  in  the  Argentine  extension,  the  trees 
vary  much  in  size ;  but  they  may  grow  straight 
as  a  granite  column  to  an  extreme  height  of 
45  metres  and  diameter  of  two  or  more  metres. 
Both  stem  and  branches  of  the  young  trees  are 
closely  beset  by  the  imbricating  spirals  of 
broadly  spinose  leaves,  as  persistent  as  those 
of  cycads.  The  stem  tends  to  retain  a  nearly 
constant  diameter  throughout  its  length  as  the 
irregular  whorls  of  lesser  lateral  branches  are 
constantly  shed  and  overgrown.  Only  a  thick- 
set crown  finally  surmounts  the  heavy  col- 
umnar trunk.  After  excision  of  the  leaves  the 
outer  bark  slowly  divides  into  irregularly  poly- 
gonal deeply-pitted  plates.  The  appearance  of 
the  trees  is  singular,  that  of  the  pure  stand 
forests  remarkable.  Like  most  other  members 
of  the  Araucariales  these  trees  are  character- 
istically dioecious.  The  staminate  cones  are 
larger  than  in  any  of  the  Coniferales,  having 
the  size  seen  in  some  of  the  cycads.  They  are 
oval,  10  or  more  centimetres  long,  by  5  centi- 
metres thick,  and  borne  terminally  in  groups 
of  four  or  five  in  the  lateral  branches.  Ovulate 
cones  are  terminal  on  the  lateral  branches  and 
may  reach  a  length  of  16  centimetres  with  a 
(Uameter  of  20.  There  is  a  more  gradual  tran- 
sition from  foliage  to  fertile  leaves  than  in 
any  other  existing  gymnosperm.  The  mega- 
sporophyll  bears  a  single  large  dicotyle-donous 
seed  four  or  more  centimetres  long.  The  wood 
is  rather  hard,  smooth  and  durable;  but  the 
forests,  owing  to  their  isolated  position,  retain 
nearly  their  primaeval  facies.  In  Cfiile  lofty 
hardwood  forests  with  a  dense  undergrowth  of 
bamboo  give  way  to  the  Araucarias.  These 
then  extend  to  the  tree  line  as  a  tnore  and  more 
open  forest.  As  seen  about  Llaima  and  other 
volcanoes  of  the  Biobio,  the  sharp  transition 
to  grassy  slopes,  often  ending  in  more  or  less 
permanent  snow  fields,  produces  a  rarely  pic- 
turesque effect.  Rather  the  purest  stands 
occur  on  the  Argentine  side  of  the  Andes 
in  the  lake  region  between  lat.  38"*  and  40**  S. 
Lago  Alumin^  and  other  lakes  where  the  trees 
are  abundant  have  their  North  American 
counterparts  in  the  Cascade  Mountains  south 
of  the  heavier  coniferous  forests  and  next  the 
dry  interior  Washington  basin.    Lake  Chelan  is 


one  of  these  i^ysiographic  equivalents  with 
like  climate  and  soil.  Trees  a  half  metre  in 
diameter  with  an  age  of  possibly  100  years 
prove  the  successful  introduction  into  CaH- 
fomia. 

Araucaria  brasiliana,  the  Brazil  pine,  a 
closely  related  more  sub-tropical  species,  is  a 
culminant  forest  constituent  of  the  uplands  of 
southern  Brazil,  mainly  between  25**  and  30**. 
Especially  in  the  state  of  Santa  Ottarina,  to 
the  south  of  the  Iguassu  River,  this  tree 
dominates  a  remarkable  stratified  columnar 
facies.  There  the  open  forest  is  about  equally 
made  up  of  tree  ferns  three  to  five  metres  in 
height,  slender-stemmed  palms  10  metres  high 
and  the  over-topping  pines  20  to  30  metres  in 
height.  Some  outliers  of  this  imposing  forest 
occur  furtiier  north  in  the  state  of  Minas 
Geraes.  At  Cobijan  in  the  mountains  of  south- 
eastern Bolivia  (lat.  21°  S.)  there  is  also  a 
small  area  of  A.  brasiliana  or  a  closely  related 
form  (A.  saviand). 

Other  species  with  large  leaves  are  Arau- 
caria BidtvilU,  the  Bunya  Bunya  of  Queensland, 
and  A.  Hunsteinii  of  Kaiser  Wilhelm's  Land. 
The  remainder  of  the  Australo-Milayan  species 
are  small  and  narrow-leafed,  but  lofty  forms. 
They  centre  in  New  Caledonia  with  A.  Cooki, 
A.  Balansa,  A.  montana,  A.  Muelleri  and 
A.  Rulei.  The  two  latter  have  staminate  cones 
of  unusual  length  (24  to  25  centimetres).  The 
majestic  Araucaria  excelsa,  or  Norfolk  Island 
pine,  was  discovered  by  Captain  Cook,  who 
says  that  on  nearing  Norfolk  Island  the  stems 
were  taken  for  basaltic  columns!  This  species 
attains  a  height  of  over  200  feet.  The  cone 
scales  are  winged  with  a  hooked  apex.  The  • 
half-hardy  ^oung  plants  ire  widely  grown  in 
conservatones.  Araucaria  Cunninghamii,  the 
Moreton  Bay  pine,  is  the  most  widely  spread 
of  the  Australian  species,  extending  to  Cape 
York  and  New  Guinea. 

The  genus  Dammara  ^dam'-a-ra)  is  con- 
tinental only  in  Queensland  (D.  robusta, 
D.  Palmerstoni)  and  the  Malay  Peninsula 
(D.  loranthifolia).  It  is  essentially  a  Malaysian 
island  type.  D.  obtusa  occurs  in  New  Heb- 
rides, D,  Moorei  is  New  Caledonian  and 
D.  Vitiensis'V\]\3Xi,  D.  macrcphylla,  with  the 
largest  leaves  of  all  (17  centimetres  long  by 
five  broad),  is  a  native  of  the  Queen  Charlotte 
Islands.  One  of  the  best-known  species  is  the 
Amboyna  pitch  pine,  D.  orientalis,  found  also 
in  Java,  Sumatra.  Borneo  and  other  eastern 
islands.  The  highly  aromatic  gum  of  this  tree, 
called  by  Amboyna  islanders  ^Dammar  puti,'* 
gives  its  name  to  the  genus.  The  Kauri  pine 
(or  Kowrie),  Dammara  australis  of  New  Zea- 
land, abundant  in  the  North  Island  between 
the  North  Cape  and  lat.  38°  S.,  is  perhaps  the 
most  striking  species.  The  finest  forest  tree 
of  New  Zealand,  it  often  reaches  a  height  of 
30  metres  and  thickness  of  three  metres.  But 
columnar  forms  with  bushy  heads  may  reach 
50  metres  high  by  five  to  seven  metres  in 
diameter.  Darwin  says  (^Voyage  of  the 
Beadle*),  *The  crown  of  branches  at  the  sum- 
mit IS  out  of  all  proportion  small  to  the  trunk; 
and  the  leaves  are  likewise  small  compared  with 
the  branches.*  The  bark  is  thick  and  resini- 
ferous.  As  in  the  other  Dammaran  forms 
the  leaves  are  narrow-based  with  a  broad 
lamina  and  much  like  those  of  cycads;  they  are 
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four  to  five  centimetres  long  by  one  centimetre 
broad,  thick,  leathery  and  persistive.  The 
seed  cones  are  spherical  and  five  to  eight 
centimetres  in  diameter,  or  much  smaller  than 
in  Araucaria.  The  rich  brown  amber  yellow- 
Kauri  gum  or  resin  is  abundant  in  the  sites 


strength,  durability  and  easy  working;  lumbet* 
ing  and  destructive  fires  are  fast  limiting  ihit 
forests. 

Fossil  Record.— The  geolo^cal  history  of 
the  Araucariales  is  long.  Owing  to  the  re- 
semblance of  the  wood  to  that  of  CordMtaleans 


Pig.  3. —  Araucaria  BrawUiana.  Left  above,  staminate.  right  above,  young  ovulate  cones.  Right  below,  mature 
ovulate  cone,  a  o'  and  h  I/,  side  and  front  views  respectively  of  micro-  and  megaspcrophyll;  c  c*,  cone  scale; 
d,  cone  scale  showing  seed.     All  figures  about  half  size,  except  a  a',  which  is  enlarged. 


of  previous  forests  in  lumps  reaching  the 
size  of  the  largest  Araucarian  cones.  The 
properties  are  similar  to  that  of  the  "cat's  eye* 
or  Dammar  of  D.  orienialis.  This  gum  oozes 
from  the  tree  in  large  quantities  in  a  soft, 
viscous    state.      The    timber    is    notable    for 


it  is  difficult  to  prove  which  of  the  so-called 
Araucarioxylon  types,  so  abundant  in  the 
Palaeozoic,  are  directly  related  to  the  modem 
forms;  but  from  the  Rhaetic  on,  the  presence 
of  Araucariales  closely  related  to  those  of  to- 
day is  well  attested.     HolHck  and  Jeffrey  de- 
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Fif.  I  — Araucaria  imhricata,  pure  stand  forest  of  the  Chalil,  Argentina.     (Observe  the  young  idants,  some  springing 

from  roots) 
Fig.  2  —  Araucaria  imbricata,  pure  stand  forest  of  the  Chalil,  Argentina,  at  upper  limit  of  two  thousand  meters 
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scribe  various  fcxrms  from  the  Cretaceous  of 
Staten  and  Long  Island  A  fine  cone  called 
Araucdria  hespera  occurs  with  the  horned 
dinosaurs  of  the  Laramie,  also  a  branch 
(A.  Haicheri)  closely  related  to  the  Brazil 
pine.  Araucarian  types  had  a  wide  distribution 
in  the  climax  forests  of  both  the  northern  and 
southern  hemispheres  during  all  of  the  Jurassic, 
and  appear  to  culminate  in  the  Cretaceous. 
Toward  the  close  of  the  Cretaceous  they  ceased 
to  play  a  greater  role  as  forest  dominants  and 
began  a  retreat  or  restriction  which  lasted 
throughout  Tertiary  time,  and  ended  in  the 
scant  distribution  outlined  above.  Geologically 
speaking  the  Araucariales  are  very  slowly 
moving  toward  extinction. 

Relationships.— The  origin  of  the  Arau- 
cariales, and  their  relationships  to  other  gym- 
nospermous  groups,  are  uncertain..  Neither 
systematists  nor  morphologists  are  here  in  ac- 
cord. Every  possible  hypothesis  of  descent  has 
been  suggested.  It  is  urged  (1)  that  the  Arau- 
cariales sprang  from  Cycadonlicaleans  direct, 
(2)  that  they  are  of  Cordaitean  origin,  (3) 
that  they  are  Lycopodiaceous  denvatives, 
(4)  that  the  Abietineae  are  the  oldest  conifers 
and  Araucarians  a  modern  offshoot  from  them. 
(I)  The  possibility  of  Cycadofilicalean  origin 
is  much  strengthened  by  recent  investigations 
of  the  Cycadeoids.  It  is  now  seen  that  Arau- 
caria  has  much  in  common  with  both  Cycads 
and  Cycadeoids:  the  robust  armored  stem  is 
analogous  to  that  of  the  Cycadeoids,  this  being 
true  of  structure,  cortical  development  and 
both  the  major  and  minor  branching;  .the 
roots  freely  send  up  young  plants,  and  seed- 
lings are  stout  and  tenacious  of  life;  the  re- 
newed growth  of  the  reproductive  shoot  from 
a  lateral  bud  is  cycadaceous  and  cycadeoid; 
the  large  pith  and  thin, 'woody  cylinder  of  the 
shoots,  vegetative  and  reproductive,  and  the 
complete  transition  from  foliage  to  fertile 
scales  of  the  large  cones  are  also  cjxad-like; 
while  the  megasporophyll  with  its  small  ligule 
finds  a  counterpart  in  the  decurved  micro- 
sporophyll  of  the  Cycadeoids.  Finally  the 
presence  of  a  leaf  gap  opposite  the  outgo- 
mg  foliar  trace,  not  only  in  the  cone,  but  in 
stem  and  seedling,  is  also  a  Pteropsid  feature 
and  not  lycopodiaceous.  (II)  Relationship  to 
the  Cordaitales  ia  found  in  the  retention  of 
pitting  of  the  tracheids  in  different  regions 
of  the  plant  recognized  as  primitive.  Especi- 
ally in  the  cone  the  pitting  may  be  as  much 
as  five-seriate,  with  the  pits  alternate,  hex- 
agonal and  extending  from  end  to  end  of 
the  tracheid.  As  in  Cordaiteans,  too,  the  medul- 
lary ray  cells  are  thin-walled  and  less  specialized 
than  in  the  pines.  The  resin  tissue  of  the  sec- 
ondary wood  consists  simply  in  resinous 
tracheids  associated  with  the  medullary  rays, 
and  of  parenchyma  derived  from  tracheary 
tissue.  Stem  and  leaf  morpholop^y,  as  well  as 
habitus,  suggest  Cordaitean  affinity.  (Ill)  In 
defense  of  a  lycopodiaceous  derivation  it  is 
pointed  out  that  Cheirostrobus  serves  to  bridge 
the  gap  between  the  male  sporophylls  of  Arau- 
caria  and  the  Lycopods;  that  Lepidocarpon, 
which  is  outwardly  a  seed,  is  the  link  between 
the  Araucarian  seed  and  the  Lycopod  sporan- 

?ium ;  that  lycopodiaceous  wood  with  its  scalari- 
orm  pitting  does  not  fundamentally  differ 
from  Araucarian  wood;  that  transitions  be- 
tween the  pitted  and  scalariform  sculptuciilg  of 


the  radial  tracheidal  wall  occur  in  various 
plants  recent  and  extinct  (IV)  The  theory  of. 
an  Abietinean  ancestry  depends  on  certain 
traumatic  ^revivals,*  and  on  the  CJretaceous 
occurrence  of  Abietineans  {Prepinus)  with 
leaf  bundles  possessing  centripetal  wood  like 
those  of  Cordaites.  Even  more  than  the  pre- 
ceding views  of  relationship  and  descent,  this 
latter  theory  requires  rigid  examination  in  the 
light  of  the  fossil  record  and  all  the  evidence 
it  may  be  made  to  yield.  It  has  been  suggested 
that  all  the  forms  discussed  have  been  dis- 
crete since  Palaeozoic  time. 

Bibliography.--  Complete  references  to 
the  literature  bearing  on. the  Araucariales  will 
be  found  appended  to  the  following  five  major 
contributions:  ^ Plant  Succession,^  an  analysis 
of  the  development  of  vegetation,  by  Frederic 
E.  Clements  (Carnegie  Institution  of  Washing- 
ton Pub.  No.  242,  1916) ;  <  Cretaceous  Conifer- 
ous Remains  from  Kreischcrviiie,  N.  Y.,*  by 
Arthur  Rollick  and  E.  C  Jeffrey,  Mem.  New 
York  Bot.  Garden  (Vol.  Ill,  1909);  <The 
Araucarieae,  Recent  and  Extinct,^  by  A.  C. 
Seward  and  Sibille  O,  Ford  (Phil.  Trans.  Roy. 
Soc.  London,  Series  B.,  Vol.  198,  1906);  <0n 
the  Comparative  Anatomy  and  Affinities  of  tiie 
Araucarineae,^  by  Robert  Boyd  Thomson  (Phil. 
Trans.  Roy.  Spc.  London,  Series  B,  Vol.  204, 
1912) ;  ^American  Fossil  Cycads,*  by  G.  R. 
Wieland  (Carnegie  Institution  of  Washington 
Pub.  No.  34,  Vol.  I,  1906;  Vol.  II,  1916). 

George  R.  Wieland, 
Lecturer  in  Paleontology,  Yale  University, 

ARAUCO,  ^-ro'kow  a  province  of  Chile 
with  an  area  of  2,45/  square  miles.  It  is 
bounded  by  the  provinces  of  Concepci6n,  Bio- 
bio,  Malleco  and  Cautin,  forming  but  a  strip 
along  the  Pacific  coast  The  inhabitants  num- 
ber about  62,500  or  63,000  (1916).  The  capital 
is  Lebu,  with  population  of  3,500. 

ARAUJO  DE  AZEVBDO,  ^-row'zho  da 
a-za-va'do,  Portugese  statesman:  b.  Sa,  1754; 
d.  Rio  de  Janeiro,  1817.  In  1789  he  became  Am- 
bassador at  The  Hague  and  in  1797  negotiated 
a  treaty  in  Paris  which  the  Directory  refused 
to  ratify.  Soon  afterward  he  was  appointed 
Ambassador  in  Berlin  and  later  to  a  similar  post 
at  Saint  Petersburg.  He  became  Minister  of 
Foreign  Affairs  in  1803,  but  on  the  capture  of 
Lisbon  by  Napoleon  in  1807  accompanied  the 
King  to  Brazil.  At  Rio  de  Janeiro  he  founded 
schools  of  fine  arts  and  medicine,  introduced 
the  tea  culture  into  Brazil  and  was  an  active 
patron  of  agriculture  and  other  industries.  In 
1815  he  was  created  Count  of  Barca.  His  liter- 
ary pretensions  were  not  inconsiderable.  He 
wrote  two  tragedies,  and  translations  from 
Horace,  Gray  and  Dry  den. 

ARAUJO  PORTO-ALEGRE,  ^-roVzha 
por'to-^-la'gra,  Manoel  de,  Brazilian  poet  and 
architect:  b.  Rio  Pardo,  1806;*  d.  W9.  He 
studied  art  at  Rio  de  Janeiro  and  studied  archi- 
tecture and  art  in  Paris  and  Italy  and  became 
professor  at  the  Academy  of  Art  in  Rio  de 
Janeiro.  In  1859  he  was  appointe  Consul- 
Gcneral  at  Stettin.  He  not  only  designed  sev- 
eral important  buildings  in  Rio  de  Janeiro,  but 
was  the  author  of  several  comedies,  of  ^ Co- 
lombo, >  an  epic,  and  *Brasilianas,>  a  collec- 
tion of  poems  (1863). 

ARAUNA,  a'ra-oo'n^,  the  name  of  a 
South  American  tribe  of  Tacanan  stock,  whose 
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home  IS  on  the  borders  of  Peru  and  Bolivia, 
regarding  whose  appearance  and  customs  trav- 
elers differ  widely.  According  to  some  accounts 
they  are  naked  and  ill-formed  cannibals,  while 
according  to  others  they  are  light-colored, 
mild-mannered  agriculturists.  Another  account 
states  that  they  have  temples  with  idols  of 
wood  and  stone  and  excluae  women  from  all 
religious  rites.     See  Tacana. 

ARAURB,  ^-row'ra,  Venezuela,  a  town  in 
the  state  of  Lara,  20  miles  south  of  Barquisi- 
meto,  the  centre  of  a  fertile  region  producing 
coffee,  cotton  and  cattle.  The  battLe  of  Araure 
took  place  near  here,  4  Dec.  1813.    Pop.  4.000. 

ARAVULLI,  ir'a-vul'le  or  ARAVALLI, 
a  mountain  range  in  Hindustan  about  300  miles 
in  length  and  a  width  varying  from  10  to 
60  miles  from  lat.  22**  40'  N.  to  lat.  26'*  50'  N. 
Its  river  system  is  extensive,  but  the  valleys 
enclosed  within  the  range  arc  mainly  sterile. 
The  vegetation  is  poor. 

ARAWAKAN,  a-ra-wa'kan,  STOCK 
(from  the  Arawaks,  q.v.),  the  most  widely 
diffused  linguistic  stock  of  South  America,  and 
originally  forming  a  curious  and  significant 
link  between  the  South  and  North  American 
re^onal  if  not  j^lological  stocks.  Their  habitat 
reached  from  Bolivia  and  southern  Brazil  not 
only  to  the  northern  coast  of  Venezuela,  but  — 
while  barred  to  the  westward  by  the  Colombian 
Chibchas  or  Muycas  of  the  Magdalena  basin  — 
occupied  the  entire  West  Indies  and  had  an 
outlier  of  several  villages  in  Florida.  Tust  be- 
fore Columbus'  discovery,  however,  rfiey  had 
been  expelled  from  the  southern  Antilles  and 
part  of  the  adjoining  South  American  coast  by 
the  fierce  Caribs  (q.v.)  from  the  lower  Or- 
inoco, who  had  seized  their  women  for  wives, 
most  of  the  latter  still  speaking  Arawak  when 
the  Spaniards  found  them.  The  larger  Antilles 
were  still  Arawak,  and  the  names  ^iven  in  the 
early  West  India  voyages  are  intelligible  in  this 
set  of  languages  yet  The  Arawakans  have 
neither  the  energy  and  cohestveness  of  the 
Araucans,  the  splendid  physique  and  fiery  vigor 
of  the  Caribs,  nor  the  political  development  of 
the  Quicfauas  in  the  past;  they  are  below  the 
medium  stature,  and  of  no  great  stamina.  Yet 
they  had,  perhaps  owing  to  this  very  lack  of 
savage  vigor,  an  intellectual  and  artistic  de- 
velopment and  a  stage  of  culture  above  the  sur- 
rounding tribes:  they  made  fictile  vases  deco- 
rated with  grotesques  of  men  and  animals,  were 
skilled  artisans  in  stone,  gold  and  wood  and 
excellent  weavers;  and  the  island  Arawakatls 
cultivated  not  only  corn  and  manioc  for  food, 
but  cotton  and  tobacco,  whose  use  the  Euro- 
peans took  from  them.  There  are  probably  a 
hundred  or  more  different  tribes  of  this  stock 
scattered  through  Brazil,  Bolivia,  the  Guianas, 
Venezuela  and  Colombia.  Among  the  chief, 
besides  those  mentioned  below  under  Arawaks, 
arc  the  Manaos  near  that  city,  at  the  junction 
of  the  Amazon  and  Negro;  the  Waupes. 
Maipures  and  Miranhas,  in  the  extreme  west  of 
Brazil  next  to  Colombia,  on  the  Uamos  be- 
tween the  Negro  and  Amazon ;  the  Goajiros  on 
that  peninsula  west  of  the  Gulf  of  Venezuela; 
the  Piaroas  on  the  Orinoco  near  its  junction 
with  the  Meta;  the  Maneteneris  in  the  north- 
west angle  of  Bolivia;  the  Baures  and  the 
Moxos  or  Mojos  in  northeast  Bolivia,  next 
Matto  Grosso;  and  the  Antas  in  extreme  south 


Brazil,  near  Uruguay.  Beuchat  and  Rivet 
within  recent  years  have  in  their  studies  sought 
to  extend  the  original  territory  occupied  by  the 
Arawakan  stock.  Consult  recent  works  of 
Beuchat  and  Rivet,  Chamberlain,  Koch-Grim- 
berg,  Schmidt,  especially  Koch-Griinberg*s  ^Die 
Aruak-Sprachen  Nordwcstbrasiliens^  (Vienna 
1911). 

ARAWAKS,  a'ra-waks  (name  most  im- 
probably defined  *meal-eaters* — that  is,  of 
cassava  bread — from  a  Tupi  word:  not  more 
descriptive  of  them  now.  than  the  Tupis  or  any 
other  South  American  race  except  the  Arau- 
canians,  and  they  hunt  and  fish  as  well  as  raise 
com  and  manioc.  Their  own  name  is  Lokono 
or  Lukkimnu,  *men®:  cf.  the  names  Illinois, 
Innuit,  Alemanni,  etc.),  a  tribe  of  South 
American  Indians  living  on  the  coast  of  British 
and  Dutch  Guiana,  across  the  Corentyne  and 
Berbice  rivers,  and  taken  as  the  type  of  the 
great  Arawakan  stock  (above).  They  are  not 
pure-blooded,  however,  being  mixed  with  Car- 
ibs, etCj.  in  a  conglomerate  of  plantation  labor- 
ers. The  term  is  also  used  in  a  broader  sense 
to  include  all  the  tribes  of  this  stock  in  British 
Guiana  and  the  neighboring  comer  of  Brazil, 
with  the  extension  noted  into  Dutch  Guiana: 
Tarumas  and  Atoradis  of  the  upper  Essequibo 
basin^  Wapisianas  of  the  upper  Rio  Branco  in 
Brazil,  etc.,  as  well  as  Arawaks  proper.  All 
these  are  in  a  very  primitive  stage  of  culture, 
making  marriages  by  abduction  alter  orgies  on 
corn  spirits,  counting  descent  through  females, 
having  the  clan  system,  and  practising  the 
couvade  (q.v.).  The  Atoradis  are  almost  white, 
or  not  duskier  than  South  Europeans,  with  fine 
figures,  especially  the  women  having  much 
beauty  and  dignity  of  appearance.  The  Wap- 
isianas are  browner  and  less  graceful,  but  their 
language  is  so  soft,  sonorous  and  vocalic  that 
it  is  the  general  medium  of  communication  for 
trade  and  other  intercourses  among  all  the 
tribes  in  this  region,  even  the  Caribs;  and  the 
Atoradis  have  nearly  abandoned  their  own 
for  it 

ARAXES.    SeeARAS, 

ARAYAT,  4-ri^^t,  Philippines,  town  on 
the  island  of  Luzon,  province  of  Pampanga, 
12  miles  north  of  Bacolor,  occupied  bjr  flie 
American  army  under  General  Young  12  Oct. 
1899.  Nearby  is  an  extinct  volcanic  cone, 
3,564  feet  high.    Pop.  12,904. 

ARBACBS,  a  Median  general  under  Sar- 
danapalus  and  the  founder  of  the  Median  em- 
pire m  876  B.C.  The  dynasty  founded  by  Arba- 
ces  lasted  till  its  overthrow  by  Cyrus,  559  B.C. 

ARBALEST.    See  Ckoss-bow, 

ARBELA,  now  ARBBBL,  a  small  town 
in  Asiatic  Turkey  which  gare  its  name  to  a 
decisive  battle  fought  by  Alexander  the  Great 
a^inst  Darius  at  Craugamela,  about  20  miles 
distant  from  it,  1  Oct,  331  b.c  There  are  sev- 
eral large  mosques  in  the  modern  town.  Pop. 
about  6,000. 

ARBER,  Edward,  English  scholar:  h. 
1836;  d.  London,  23  Nov.  1912.  He  was  pro- 
fessor of  English  literature  at  the  University 
of  Birmingham,  1881-94.  Mainly  self-educated, 
he  became  a  clerk  in  the  Admiralty,  studied 
English  literature  in  his  spare  time  and  under- 
took the  editing  and  republication  of  many 
English  books  and  tracts  of  the  16th  and  17tn 
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centuries,  beginning  in  1868  with  Milton's 
^Areopagitica.^  He  was  knocked  down  and 
killed  in  the  street  h^  a  taxicab.  His  best- 
known  editions  are  *  English  Reprints^  (1868- 
80);  ^Tyndale's  New  Testament  of  1525' 
(1871) ;  ^A  Transcript  of  the  Registers  of  the 
Company  of  the  Stationers  at  London'  (1875- 
94);  <An  English  Gamer>  (1877-96);  <An 
English  Scholar's  Library'  (1878^84);  ^The 
First  Three  English  Books  on  America* 
(1885)  ;  <The  Story  of  the  Pilgrim  Fathers, 
1606-23>  (1897)  <British  Antholo^es>  (1899- 
1901);  «The  Term  Catalogues'   (1904-06). 

ARBITRATION,  History  of  in  the 
United  States.  -See  United  States  —  Arbitra- 
tion. 

ARBITRATION,  Indnstiial.  This  ,  is 
the  process  by  which  an  authoritative  decision 
is  obtained  in  the  case  of  a  controversy  arising 
between  one  or  more  employers  and  a  group  ox 
employees,  or  between  two  or  more  groups  of 
emplovees,  when  such  controversy  cannot  be 
settled  by  direct  negotiations  between  the  par* 
ties  concerned.  In  such  cases  it  is  customary 
to  refer  the  questions  at  issue  to  one  or  more 
persons,  called  ^arbitrators,*  who  are  apponited 
to  investigate  the  facts  and  to  render  a  Me-* 
ctsion'^  or  ^award*  Conciliation  and  media- 
tion are  less  formal  methods  of  settUng  indus- 
trial disputes,  and  consist  merely  of  endeavors 
on  the  part  of  some  person  or  group  of  per- 
sons, not  a  party  to  the  dispute,  to  promote 
amicable  negotiations  between  the  disputants, 
which  may  lead,  either  to  an  immediate  settle- 
ment, or  to  an  agreement  to  submit  the  matter 
in  question  to  arbitration. 

Statutory  jprovision  for  the  formation  of 
permanent  omcial  or  semi-official  boards  of 
arbitration  is  made  in  many  countries  and 
smaller  political  subdivisions.  In  some  in- 
stances the  submission  of  matters  in  contro- 
versy is  compulsory,  but  more  often  it  is  pro- 
vided that  upon  application  of  one  or  both  of 
the  parties  the  board  shall  provide  for  the  hold- 
ing of  hearings,  at  which  testimony  is  taken, 
and  following  which  the  board  shall  render  an 
award.  Where  arbitration  is  voluntary,  it  is 
customary  for  both  parties  to  enter  into  a  for- 
mal agreement  to  Abide  .by  the  decision  of  the 
arbitrators. 

In  the  settlement  of  controversies  with  ref- 
erence^ to  wages,  hours  of  labor  and  general 
conditions  of  employment,  voluntary  arbitration 
has  proved  very  effective,  and  in  many  in- 
stances disastrous  strikes  and  lockouts  have 
been  averted  or  brought^  to  an  end  by  this 
means;  but  where  questions  of  principle  or 
general  policy,  such  as  recognition  of  the 
union,  exclusive  employment  of  union  labor, 
use  of  union  label,  etc.,  are  involved,  the  parties 
frequently   decline    to   voluntarily    submit    the 

?uestion  at  issue  to  arbitration,  when,  there- 
ore,  it  becomes  necessary  for  public  authori- 
ties in  the  interest  of  public  welfare  to  insist 
that  the  matter  be  so  submitted.  Such  com- 
pulsory arbitration  may  be  limited  merely  to 
the  reference  of  the  dispute  to  arbitrators  for 
investigation,  during  which  period  hostilities 
shall  be  suspended,  as  in  Canada;  or,  in  addi- 
tion to  such  reference,  the  arbitrators  may  be 
empowered  to  compel  the  attendance  of  wit- 
nesses and  the  production  of  papers,  as  in  Ger- 
many; or  it  may  be  even  further  provided,  as 


in  New  Zealand  and  other  Australian  states, 
that  the  disputants  shall  be  compelled  by  law 
to  abide  by  the  decision  of  the  arbitrators, 
under  specific  penalty  for  non-observance  of 
the  terms  of  the  award. 

In  the  following  paragraphs  several  im- 
portant systems  of  industnal  arbitration  pro- 
vided for  by  law  are  briefly  described-  Purely 
unofficial  boards  of  arbitrators,  most  of  which 
are  formed  merely  in  connection  with  a  single 
controversy,  are  not,  because  of  the  great 
variety  of  such  boards,  included  within  the 
scope  of  this  article. 

France. —  The  first  definite  provision  for 
the  settlement  of  industrial  disputes  appears  to 
have  been  the  tribunal  established  before  the 
French  Revolution  at  Lyons,  France,  for  the 
settlement  of  disputes  in  the  silk  industiy.  Al- 
though this  tribunal  was  abolished  with  die 
trade  guilds  in  I79I,  it  had  proved  so  effective 
that,  in  1806,  Napoleon  created  the  councils  of 
experts  (Conseils  des  Prud'hommes)  having 
qmte  similar  functions.  The  councils,  at  first 
established  in  only  a  few  cities,  are  now  found 
in  ail  of  the  important  industrial  centres  in 
France,  and  sinctilar  councils  have  been  estab- 
lished in  other  cotmtries.  For  many  years 
these  councils  considered  only  contxxiversies^ 
between  employers  and  individual  employees, 
and  it  was  not  until  the  passage  of  the  Con- 
'ciliation  and  Arbitration  Act  in  1892  that  pro* 
vision  was  made  for  the  settlement  of  collective 
disputes,  that  is,  disputes  between  one  or  more 
employers  and  a  group  of  employees.  To  the 
extent  that  application  has  been  made  for  the 
settlement  of  industrial  disputes  under  the 
provisions  of  this  act,  its  operation  has  been 
fairly  successful ;  but  unfortunately  only  minor 
matters  are  thus  referred  for  settlement,  and 
it  does  not  appear  that  the  act  has,  to  any  great 
extent,  served  to  prevent  strikes  and  lockouts, 
which  during  very  recent  years  have  been  both 
numerous  and  important. 

Germany. —  Industrial  courts  having  juris- 
diction in  the  manufacturing  industries  (G^- 
werheqerichie^  had  been  established  in  various 
localities  in  Crermany  since  the  first  quarter  of 
the  19th  century,  and  previous  to  1869  three 
states  —  Prussia,  Saxony  and  Saxe- Weimar — 
had  passed  laws  providing  for  the  establish- 
ment of  such  courts.  By  a  provision  of  the 
industrial  cqjle  of  1869  local  authorities  were 
authorized  to  establish  such  courts,  provided 
employers  and  employees  were  equally  repre- 
sented thereon.  In  1890  an  imperial  act  was 
passed  establishing  uniform  regulations  gov- 
erning the  form  and  procedure  of  the  local 
courts  and  extending  their  functions  so  as  to 
provide  for  the  arbitration  of  collective  dis- 
putes. An  act  passed  in  1901  amended  in  cer- 
tain important  particulars  the  act  of  1890,  es- 
pecially with  reference  to  the  settlement  of 
cbllective  disputes,  which  prior  to  that  date 
had  not  been  arbitrated  with  any  large  measure 
of  success.  The  act  of  1901  authorized  the 
courts  to  act  on  their  own  initiative  without 
waiting  for  either  party  to  the  dispute  to  make 
application  for  its  services,  and  provided  that 
the  arbitrators  should  be  appointed  by  the 
parties  concerned  in  the  controversy.  The  aiH 
pearance  of  the  parties  to  the  dispute  was  made 
compulsoiy  and  a  penalty  was  provided  for 
non-attendance.     When    both  parties   ask    for         ^ 
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arbitration  the  court  then  ceases  to  be  a  board 
of  conciliation  and  becomes  a  board  of  arbi- 
tration; and  if  only  one  party  makes  applica- 
tion it  is  the  president's  duty  to  urge  arbitration 
upon  the  other  party.  Decisions  in  cases  of 
arbitrations  are  rendered  by  a  majority  of  the 
arbitrators,  but  the  president  may  abstain  from 
voting  in  case  of  tie.  The  acceptance  of  the 
decision  is  not  compulsory  except  when  both 
parties  have  previously  agreed  to  abide  by  the 
award.  The  act  of  1901  further  provided  for 
the  compulsory  establishment  of^  industrial 
courts  in  all  cities  having  a  population  of  over 
20,000,  and  they  may  be  formed  elsewhere  at 
the  option  of  the  state  or  upon  joint  appli- 
cation of  employers  and  wage  earners.  In 
1904  mercantile  courts  (Kaufmannsgerichte) 
for  the  settlement  of  disputes  between  mer- 
chants and  their  employees  were  established. 
Although  the  records  for  recent  years  show 
that  there  has  been  a  growing  disposition  to 
refer  industrial  disputes  to  the  courts,  never- 
theless the  number  of  disputes  thus  referred 
has  constituted  only  a  very  small  percentage  of 
the  total  number  arising. 

Great  Britain.— >  Several  important  acts 
with  reference  to  the  settlement  of  industrial 
disputes  by  conciliation  or  arbitration  were 
passed  in  Great  Britain  during  the  19th 
centun^,  among  which  may  be  mentioned 
the  Consolidation  Act  of  1824,  the  Con* 
dilation  Act  of  1867,  the  Arbitration  * 
(Masters  and  Workmen)  Act  of  1872  and. 
the  Conciliation  Act  of  1896.  Of  these  four 
acts,  the  last  named  may  well  be  described 
briefly  in  this  connection.  This  act  provides  for 
the  registration  of  private  conciliation  or  arbi-. 
tration  boards  by  the  British  Board  of  Trade. 
Registration  is  optional,  but  any  board  so 
registered  is  required  to  ^''fumish  such  returns 
of  the  proceedings  and  other  documents  as 
the  Board  of  Trade  may  reasonably  require.* 
Should  it  appear  to  the  Board  of  Trade  that 
no  adequate  conciliation  board  has  been  estab- 
lished to  which  may  be  submitted  disputes 
which  might  arise  in  anv  locality  or  industry, 
the  board  is  authorized  to  inquire  into  tlie 
causes  and  circumstances  and  to  take  such 
steps  as  are  deemed  expedient  for  the  purpose 
of  bringing  the  parties  together  with  a  view  to 
conciliation  and,  on  application  of  either  party, 
to  appoint  one  or  more  persons  as  conciliators, 
and  on  application  of  both  parties  to  appoint 
an  arbitrator.  In  1911,  following  the  great 
railway  strike,  an  Industrial  Council  was  es- 
tablished for  the  purpose  of  considering  mat- 
ters referred  to  it,  especially  with  reference  to 
disputes  which  would  affect  the  principal  trades 
of  the  country.  The  Industrial  Council  has  no 
compulsory  powers.  Its  primary  function  ap- 
pears to  be  the  encouragement  of  voluntary 
arbitration  and  the  establishment  of  rules  and 
regulations  governing  the  procedure  of  unoffi- 
cial boards.  In  1915  and  1916  acts  known  as 
«The  Munitions  of  ,War  Acts,*  providing^  for 
conciliation  and  arbitration  of  disputes  arising 
in  munition  manufacturing  industries,  were 
passed,  and  in  making  awards  under  these  acts 
it  is  held  that  the  rights  of  employers  and 
employees  engaged  in  these  industries  may  not 
be  exercised  as  freely  as  in  times  of  peace,  and 
although  parties  to  the  controversies  are  not 
compelled  to  abide  by  any  award,  they  are 
called  upon  and  expected,  during  the  continuance 


of  the  war,  to  for^o  certain  prixiciples.  in  order 
that  harmonious  relationships  may  be  main- 
tained and  production  continued  without  in- 
ternwtion.  In  the  settlement  of  minor  disputes 
the  English  system  appears  to  have  been  quite 
suocesslul,  and  undoubtedly  the  number  of 
serious  industrial  disputes  has  been  somewhat 
diminished,  but  a  large  number  of  very  serious 
disturbances  have  arisen  notwithstanding  the 
provision  which  has  been  made  for  voluntary 
arbitration. 

New  Zealand— A  statute  enacted  in  New 
Zealand  in  1894  provided  for  the  compulsory 
arbitration  of  industrial  disputes,  and  several 
other  Australian  states  have  since  passed  simi- 
lar measures.  An  act  of  this  character,  passed 
by  the  commonwealth  in  1914,  was  made  appli- 
cable to  disputes  ^cxtendinff  beyond  the  bound- 
aries of  any  one  state.*  tinder  the  provisions 
of  the  New  Zealand  act  district  boards  of  con- 
ciliation are  created,  on  which  board  associa- 
tions of  employers  and  of  workmen  are  equally 
represented,  and  an  ^inoperial  chairman*  b 
elected  by  each  board.  In  1909  the  act  was 
amended  so  as  to  provide  for  the  appointment 
of  three  commissioners  of  conciliation.  When 
a  controversy  arises  one  of  these  commission- 
ers endeavors  to  bring  about  a  settlement  and, 
if  successful,  he  organizes  a  council  of  con- 
ciliation, consisting  of  two  or  more  .representa- 
tives oi  each  party,  to  whom  the  matter  is 
referred.  Should  such  council  fail  to  effect  a 
settlement  of  the  dispute,  it  is  then  referred  to 
the  Industrial  Court,  which  consists  of  three 
members  appointed  by  the  governor  for  a  term 
of  three  years»  one  of  whom  (the  presiding 
officer)  is  a  judge  of  the  Supreme  Court,  an- 
other a  representative  of  the  employers,  and 
another  a  representative  of  the  employees. 
Cases  also  may  be  referred  directlv  to  the  court 
without  first  having  been  ref errea  to  the  coun- 
cil of  conciliation.  Pending  consideration  of  a 
dispute  by  the  court,  strikes  and  lockouts  are 
foroidden.  The  awards  of  the  court  are  bind- 
ing upon  both  parties  and  penalties  are  im- 
posed for  failure  of  either  party  to  observe  the 
conditions  of  the  award.  The  factory  in- 
spectors are  charged  with  the  enforcement  of 
the  awards.  For  some  years,  under  tliis  sys- 
tem of  compulsory  arbitration.  New  Zealand 
was  properly  described'  as  *a  country  without 
strikes,*  but  during  recent  years  strikes  have 
been  wholly  prevented  In  that  state,  even 
though  rather  neavy  penalties  have  been  im- 
posed for  failure  to  observe  the  awards  of  the 
court.  Some  of  these  controversies,  however, 
which  have  resulted  in  open  conflict,  have  not 
come  within  the  scope  of  the  law. 

Canada. —  The  Conciliation  Act  passed  by 
the  Canadian  Parliament  in  1900,  followed 
closely  the  phraseology  of  the  British  Act  of 
1896,  which  sought  to  encourage  voluntary 
arbitration  of  labor  disputes.  The  Railway 
Labor  Disputes  Act,  passed  in  1903,. introduced 
the  principle  of  compulsory  investigation  of 
railway  disputes  and  recognized  *the  influence 
of  an  informed  public  oinnion  upon  matters  oi 
vital  concern  to  the  public  itself.*  In  1907, 
following  a  serious  and  protracted  strike  of 
coal  miners  in  one  of  the  Western  provinces, 
the  Industrial  Disputes  Investigation  Act  was 
passed,  which  provided  for  3ie  compulsory 
investigation  of  all   disputes  involving  10  or 
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more  persons  employed  in  mining,  or  in  con- 
nection with  public  service  utilities.  This  act 
has  since  been  amended  so  as  to  include  sdl 
controversies '  arising  in  connection  with  the 
manufacture  of  military  supplies.  Employers 
and  workmen  are  required  to' give  at  least  30 
days'  notice  of  an  intended  cnange  affecting 
the  conditions  of  employment  with  respect  to 
waives  and  hours,  and  a  strike  or  lockout  is  pro- 
hibited while  the  matters  in  dispute  are  being 
considered  by  an  official  board  to  which  they 
shall  have  been  referred  for  investigation. 
Heavy  penalties  may  be  imposed  for  failure  to 
observe  the  provisions  of  the  law.  It  is  the 
duty  of  such  boards  to  endeavor  ta  effect  a 
settlement  by  means  of  conciliation  and  media- 
tion, an^  if  unable  to  do  so,  they  are  required 
to  investigate  the  questions  at  issue,  to  prepare 
a  report  and  to  render  an  award  which  shati 
be  made  public,  but  they  are  not  empowered  to 
enforce  Uie  provisions  of  their  awards.  Al- 
though strikes  in  the  industries  covered  by  the 
act  have  not  been  altogether  prevented,  never- 
theless the  operation  of  the  act  has  been  re- 
markably successful,  and  it  has  been  found 
that  the  weight  of  public  opinion,  based  on 
authoritative  facts  determined  after  thorough 
investigation  by  such  official  boards,  has  been 
sufficient  in  most  instances  to  induce  the  par- 
ties to  the  disputes  to  accent  the  awards  of 
such  boards  without  resorting  to  strike  or 
lockout. 

Norway.— During  the  year  1915  industrial 
unrest  in  Norway  assumed  alarming  propor- 
tions and  early  in  1916  a  lockout  affecting  ap- 
proximately 20,000  employees  in  the  metallurgi- 
cal industries  was  declared  by  the  mine  operat- 
ors and  a  ^;eneral  sympathetic  strike  m  all 
branches  of  industry  was  imminent.  This  sit- 
uation made  it  necessary  for  the  government 
to  take  extraordinary-  action  and  Storting 
therefore  passed,  on  9  June  that  year,  an  act 
providing  for  compulsory  arbitration  of  indus- 
trial disputes  by  an  impartial  commission,  con- 
sisting of  an  equal  number  of  representatives 
of  employers  and  workmen.  Provision  is  made 
for  compulsory  investigation  and  for  a  cessa- 
tion of  hostilities  pending  investigation  and  the 
rendering  of  an  award.  In  this  respect  the  act 
is  similar  to  the  Canadian  Industrial  Disputes 
Investigation  Act  of  1907,  discussed  above. 

Sweden. —  In  accordance  with  the  provi- 
sions of  a  law  passed  in  1907,  Sweden  is 
divided  into  seven  districts,  in  each  of  which  a 
•Conciliator,'^  appointed  l^  the  Crown,  shall 
endeavor  to  promote  the  settlement  of. indus- 
trial disputes  and  to  advise  and  assist  in  the 
framing  of  agreements  designed  to  preserve 
amicable  relations  between  employers  and 
woiicmen. 

United  SUtes.— At  least  29  of  the  46 
States  have  statutory  provision  for  conciliation, 
mediation  or  arbitration  in  the  case  of  indus- 
trial disputes.  New  York  State  and  Massachu- 
setts each  created  such  a  board  as  early  as  1886. 
In  15  States  a  special  board  has  been  created 
for  this  purpose;  in  11  States  these  functions 
are  performed  by  boards,  commissions  or  de- 
partments having  other  duties,  and  in  three 
States  provision  is  made  for  the  appointment 
of  speaal  boards  when  deemed  advisable.  In 
no  case  are  the  awards  of  such  boards  binding, 
but  in  several  States  the  boards  may  initiate 
action  and  have  powers  similar  to  those  of  the 


lower  courts  as  respects  'die  summoning  of 
witnesses,  compelling  testimony,  production  of 
records,  etc. 

A  Federal  statute  passed  in  1888,  applicable 
only  to  disputes  between  railroads  and  other 
transportation  companies  engaged  in  interstate 
commerce,  created  machinery  for  voluntary 
arbitration  of  railway  disputes  at  the  request 
6i  either  party  and  for  public  investigation  of 
such  disputes  upon  the  initiative  of  the  goT- 
ernment.  This  act  remained  practically  a  dead 
letter,  and  it  was  superseded  in  1898  by  the 
^Erdman  Act,*  which  provided  for  mediation 
and  voluntary  arbitration  in  the  case  of  con- 
troversies ansing  between  railroad  companies 
and  those  employees  directly  engaged  in  the. 
movement  of  trains,  namely,  engineers,  firemen, 
conductors,  trainmen,  switchmen  and  telegra- 
phers. By  this  act  the  chairman  of  the  Inter- 
state Commerce  Commission  and  the  Commis- 
sioner of  Labor  were  designated  ^Federal 
Mediators,*  who,  upon  the  request  of  either 
party,  should  first  seek  to  bring  about  an  ami- 
cable adjustment  of  controversies  through 
mediation  and,  if  unsuccessful,  they  should 
endeavor  to  have  sudi  controversies  submitted 
to  boards  of  arbitration  to  be  established  as 
provided  for  in  the  act  The  ^Newlands  Act,* 
passed  in  1913  and  now  in  effect,  established 
the  United  States  Board  of  Mediation  and 
Conciliation  consisting  of  a  commissioner,  an 
assistant  commissioner  and  two  other  officials 
of  the  government,  all  of  whom  are  appointed 
by  the  President.  In  general  the  provisions  of 
the  Erdman  Law  were  re-enacted  and  provision 
was  made  for  the  appointment  of  six-member 
boards  of  arbitration  composed  of  two  repre- 
sentatives of  each  party  to  a  controversy  and 
tw0  members  representing  the  public,  instead 
of  the  form^er  three-member  boards  on  which 
the  neutral  member  alone  held  the  deciding 
vote.  Since  the  organization  of  the  board  in 
July  1913  and  up  to  18  Oct.  1916,  the  services 
of  the  board  were  requested  in  6t  controversies 
between  railroad  companies  and  their  em- 
ployees. Of  this  number  46  were  settled  by 
mediation,  11  by  arbitration  and  four  t^  media- 
tion^ and  arbitration.  Two  of  these  contro- 
versies were  of  unUsual  importance  —  one  in 
•1913  involving  over  92,000  conductors  and 
trainmen  in  the  eastern  section  of  the  country, 
and  another  in  1914-15  affecting  about  55,000 
locomotive  engineers  and  firemen  employed  on 
railroads  west  of  the  Mississippi  Kiver.  In 
each  of  several  other  controversies  over  25,000 
railway  employees  were  involved.  It  has  been 
authoritatively  stated  that  in  railway  contro- 
versies ®the  results  which  have  been  accom- 
plished under  the  Newlands  Law  have  been 
without  a  parallel  abroad.*  In  only  one  case 
has  the  board  failed  to  effect  a  peaceful  set- 
tlement of  a  controversy  referred  to  it.  The 
recent  refusal  of  the  four  large  railway  broth- 
erhoods {Locomotive  Engineers,  Locomotive 
Firemen  and  Engineers,  Railroad  Conductors 
and  Railroad  Trainmen,  together  representing 
nearly  400,000  employees^  to  refer  to  arbitra- 
tion the  so-called  *eight-nour*  controversy,  re- 
sulted in  a  deadlock,  and  in  August  1916,  a  gen- 
eral railroad  strike  appeared  to  be  imminent. 
In  order  to  prevent  such  a  public  calamity 
President  Wilson  urged  the  immediate  passage 
of  le^slation  by  Congress,  then  in  session  and 
early  in  September  the  Adamson  bill  was  passed 


Digitized  by  V^OOQIC 


140 


ARBITRATION 


by  a  large  majority  in  both  Houses.    The  act 

grovided  that,  beginning  1  Jan.  1917,  ei^ht 
ours  should,  in  contracts  for  labor  and  service, 
be  deemed  a  day's  work  and  the  measure  or 
standard  of  a  day's  work  for  the  purpose  of 
reckoning  the  compensation  for  services  of  all 
employees  engaged  in  the  operation  of  trains 
(with  certain  specified  exceptions),  and  further 
provided  foe  the  appointment  of  a  commission 
which  should  observe  the  operation  and  effects 
of  the  institution  of  such  eight-hour  standard 
work  day  for  a  period  of  not  less  than  six 
months,  nor  more  than  nine  months,  and  within 
30  days  thereafter  should  report  its  findings 
to  the  President  and  Congress.  It  was  also 
provided  that,  pending  the  report  of  the  com- 
mission and  for  a  period  of  30  days  thereafter, 
the  compensation  of  railway  employees  covered 
by  this  act  should  not  be  reduced  below  the 
present  standard  day's  wage,  and,  for  all  neces- 
sary time  .in  excess  of  eight  hours,  such  em- 
ployees should  be  paid  at  a  rate  not  less  than 
the  pro  rata  for  such  standard  eight  hours  of 
work.  Penalties  for  violation  of  the  provisicms 
of  the  act  were  also  provided.  This  law  not  y 
only  regulated  the  hours  of  labor  of  railway 
employees  but  also  determined  wage  standards. 
As  a  measure  fixing  wages,  its  constitutionality  J 
has  been  questioned,  and  pending  a  determina- 
tion of  its  constitutionalty  several  railway  com- 
panies declined  to  observe  the  provisions  of  ^c 
act.  Accordingly  the  chiefs  of  the  four  rail- 
road brotherhoods  called  a  strike  to  begin  on 
17  March  1917  on  certain  eastern  railroads 
and  to  extend  successively  to  other  railroads 
until  a  general  strike  on  all  important  railroads 
should  result  Conferences  between  the  rail- 
road managers  and  the  brotherhood  chiefs 
were  held,  but  without  resulting  in  concessions 
by  either  party.  Thereupon  the  President, 
tnrough  a  special  committee  of  mediation, 
urg^ed  that  in  view  of  the  gravity  of  the  inter- 
national situation  at  the  time,  the  two  parties  to 
the  dispute,  as  a  patriotic  duty,  should  reach 
an  immediate  settlement  of  the  controversy. 
Through  the  efforts  of  the  mediators  a  post- 
ponement of  the  strike  for  48  hours  was  se- 
cured, and  on  19  March  the  railroad  managers 
agreed  to  establish  the  basic  eight-hour  day 
and  the  threatened  strike  was  averted.  On  the 
same  day  a  decision  of  the  Supreme  Court  up- 
holding the  constitutionality  of  the  eight-hour 
law  was  announced.  This  decision  estabUshed 
the  principle  that  Congress  has  authori^r  not 
only  to  regulate  j^e  hours  of  labor  of  em- 
ployees engaged  in  interstate  commerce,  but 
also  to  determine  wage  standards.  It  was  fur- 
ther established  by  the  decision  that:  ^The 
public  right  to  have  interstate  commerce  unin- 
terrupted is  a  basic  principle  paramount  to  the 
interests  of  the  railroads  or  ot  their  employers, 
both  in  public  service,  and  subject  to  the  su- 
preme, unrestricted  power  of  Congress  to  take 
any  action  necessary  to  maintain  freedom  and 
umntemiption  of  interstate  commerce.^  A  pre- 
cedent having  thus  been  established,  it  remains 
to  be  determined  whether  or  not  the  settlement, 
by  special  l^slation,  of  controversies  which 
seriously  en&nger  the  public  welfare  shall 
prove  as  satisfactory  or  effective  as  adjust- 
ments through  mediation  and  voluntary  arbi- 
tration. See  Eight-hour  Law;  Labor  Legis- 
lation; Labor  Movement  in  America;  Labor 
Unions. 
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No.  493,  64th  Congress,  1st  Session,  ^Railroad 
Labor  Arbitrations*  (Washington  1916). 

Charles  F.  Gettemy^ 
Director  Massachusetts  Bureau  of  Statistics. 

ARBITRATION,       International.         A 

quasi-judicial  mode  of  settling  controversies 
between  states  which  it  has  not  been  possible 
to  settle  through  diplomatic  negotiation.  This 
method  of  adjudicating  international  disputes 
is  an  old  one,  many  such  instances  having  oc- 
curred in  ancient  times,  notably  among  the 
Greeks  and  Romans.  It  has  been  frequently 
resorted  to  in  modem  times  and  the  increasing 
disposition  in  late  years  to  employ  it  justilies 
the  hope  that  it  may  ultimately  take  the  place 
of  armed  force  as  the  accepted  method  of  de- 
termining international  controversies.  Ac- 
cording to  Dr.  W.  Evans  Darby  in  his  ^Mod- 
em Pacific  Settlements,^  six  international  ccm- 
troversies  were  settled  by  arbitration  in  the 
18th  century;  471  in  the  19th  and  63  during 
the  first  three  3rears  of  the  present  century. 
Since  the  beginning,  of  our  national  existence 
some  83  disputes  between  the  United  States 
and  some  2A  different  countries  have  been 
amicably  settled  through  the  decisions  of 
mixed  commissions  or  arbitral^  tribunals.  Of 
the  pecuniary  awards  made  in  these  cases, 
74.8  per  cent,  or  a  total  of  $69,501,682,  were 
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made  in  favor  of  the  United  States,  and  252 
per  cent,  or  a  total  of  $23^53,762,  were  made 
against  the  United  States.  Numerous  bound- 
ary disputes  have  been  settled  in  this  way; 
the  Alabama  claims  ccmtroversjy  with  Great 
Britain,  growing  out  of  the  Civil  War;  the 
fur-seal  controversy;  and  several  fisheries  dis- 
putes with  Great  Britain  are  examples  of  other 
important  differences  which  have  been  arbi- 
trated. 

The  history  of  international  arbitration 
has  gone,  through  an  interesting  evolution. 
In  the  beginning  bilateral  arbitration  treaties 
'  and  general  international  conventions  for  the 
pacific  settlement  of  disputes  were  unknown. 
Whenever  two  states  wished  to  arbitrate  dif- 
ferences existing  between  them  they  entered 
into  a'  special  agreement  called  a  com  promts, 
which  defined  the  nature  of  the  controversy, 
named  the  arbiters  or  designated  a  mode  of 
selecting  them,  set  forth  their  powers  and  laid 
down  the  rules  of  procedure  by  which  th^ 
were  to  be  guided  in  reaching  a. decision  on 
the  points  at  issue.  Early  in  the  19th  century 
the  practice  of  inserting  an  arbitral  clause  in 
general  treaties  became  common.  This  clause 
usually  stipulated  that  in  case  a  difference  of 
opinion  should  arise  regarding  the  interpreta- 
tion of  the  treaty  or  some  one  of  its  provi- 
sions, the  contracting  parties  would  submit  the 
question  to  arbitration.  .Thus  the  duty  to  ar- 
bitrate in  certain  ca^es  was  made  obligatory. 
It  has  been  sUted  that  142  such  treaties  have 
been  entered  into  by  the  countries  of  America 
since  1832.  The  next  step  was  reached  when 
states  be^pn  to  conclude  permanent  arbitra- 
tion treaties  with  one  another  which  provided 
for  the  settlement  by  tjiis  mode  of  all  disputes 
of  a  certain  character  which  mi^ht  arise  in 
the  future  between  the  contracting  parties. 
Finally,  The  Hague  Peace  conferences  of  1899 
and  1907  adopted  general  conventions  for  the 
pacific  settlement  of  international  disputes 
and  provided  for  the  creation  at  The  Ha^e 
of  a  so-called  permanent  court  of  arbitration 
to  which  the  contracting  parties  might  sub- 
mit their  differences. 

The  first  arbitration  treaty  concluded  be- 
tween the  United  States  and  a  foreign  power 
was  that  of  1897  with  Great  Britain.  This 
treaty  provided  that  certain  classes  of  dis- 
putes which  might  arise  between  the  two  gov- 
ernments should  be  submitted  to  the  arbitra- 
tion of  judges  to  be  appointed  according  to  a 
mode  prescribed  by  the  treaty  and  in  accord- 
ance with  certain  rules  of  procedure  which  it 
laid  down.  The  Senate,  however,  declined 
to  give  its  advice  and  consent  to  the  ratifica- 
tion of  this  treaty  and  it  never  went  into  ef- 
fect. In  1905  President  Roosevelt  negotiated 
a  number  of  arbitration  treaties  with  foreign 
powers,  but  they  were  ratified  only  after  tne 
Senate  had  amended  them  in  important  par- 
ticulars. The  amendments  being  unacceptable 
to  the  President,  he  refused  to  lay  them  be- 
fore the  other  parties  for  their  approval.  In 
1908  arbitration  treaties  were  concluded  be- 
tween the  United  Sutes  and  France,  Switzer- 
land, Mexico,  Denmark,  Italy,  Great  Britain, 
Norway,  Portugal,  Spain,  Sweden,  the  Nether- 
lands and  Japan  and  these  were  duly  ratified 
by  the  Senate.  Similar  treaties  have  since 
been  concluded-  with  various  other  foreign 
powers,  so  that  at  the  present  time  arbitration 


agreements  exist  between  the  United  States 
and  28  different  countries,  or  more  than  half 
the  sovereign  states  of  the  world.  In  1915 
Brazil  was  a  party  to  33  such  treaties,  Italy 
to  25,  Portugal  to  18,  Salvador  to  20,  Spain  to 
31,  etc.  Between  1902  and  1915,  164  arbitra- 
tion treaties  were  concluded  between  the  vari- 
ous powers  of  the  world,  and  at  the  outbreak 
of  the  European  War  the  German  Empire  was 
the  only  great  power  which  was  not  a  party 
to  one  or  more  arbitration  agreements. 

The  majority  of  these  treaties  provide  that 
differences  of  a  legal  nature  which  it  may  not 
have  been  possible  to  settle  by  diplomacy 
shall  be  referred  to  the  permanent  Court  of 
Arbitration  at  The  Hague  (see  Hagup 
CouKT,  The).  Disputes,  however,  which  affect 
vital  interests,  the  honor  or  the  independence 
of  the  contracting  parties,  or  which  involve 
the  interests  of  third  parties,  are  generally 
excluded  from  the  provisions  of  the  treaties, 
and  there  is  therefore  no  obligation  to  submit 
them  to  arbitration.  These  exceptions  are  ob- 
viously quite  elastic  and  it  would  be  possible 
for  one  of  the  contracting  parties,  by  a  liberal 
interpretation  of  the  terms  ^honor^  and  ^vital 
interests,*  to  avoid  the  obligation  to  arbitrate 
any  dispute  which  it  mi^ht  choose  to  regard 
as  one  which  involved  its  *honor*  or  *vital 
inl;erests.'>  In  1911  President  Taft  concluded 
treaties  with  several  powers,  the  purpose  of 
which  was  to  remove  the  possibilities  of  eva- 
sion which  these  expressions  create.  In  gen- 
eral, these  treaties  provided  for  the  arbitra- 
tion of  all  differences  which  were  ^justifiable 
in  their  nature  bv  reason  of  being  susceptible 
of  decision  by  the  application  of  the  princi- 
ples of  law  and  equity,®  but  they  were  radi- 
cally amended  by  the  Senate,  in  consequence 
of  which  they  were  dropped  oy  the  President 

Lange,  in  his  work  entitled  ^  Union  Inter- 
parlementaire ;  lArbitrage  obligatoire  en 
1913,^  thus  summarizes  the  scope  of  the  exist- 
ing arbitration  treaties : 

1.  Arbitration  of  all  disputes  without  re- 
serve—  36  bipartite  treaties. 

2.  Arbitration  of  all  disputes  subject  to 
reserve  of  constitutional  provisions  — 13 
treaties. 

3.  Arbitration  of  all  disputes  except  those 
affecting  vital  interests,  honor,  or  independ- 
ence, or  the  interests  of  third  parties  — 46 
treaties. 

4.  Arbitration  of  all  disputes  of  a  legal 
nature  or  those  relative  to  the  interpretation 
of  treaties — 65  treaties. 

5.  Arbitration  of  differences  relating  to  the 
interpretation  or  application  of  international 
law  or  conventions  —  44  treaties. 

As  stated  above,  the  first  Hague  confer- 
ence of  1899  adopted  a  conveniJon  for  the 
pacific  settlement  of  international  disputes, 
and  the^  conference  of  1907  revised  and  ex- 
tended in  certain  particulars  the  earlier  con- 
vention. These  conventions  were  ratified  or 
adhered  to  by  practically  all  the  states  of  the 
world,  and  being  of  unlimited  duration,  they 
are  permanent  The  conventions  provide  for 
the  creation  of  a  permanent  Court  of  Arbi- 
tration to  meet  at  The  Hague  for  the  decision 
of  cases  that  may  be  referred  to  it,  and 
through  the  generosity  of  Mr.  Andrew  Car- 
negie a  palace  has  been  erected  there  for  the 
holding  of  the  sessions  of  the  court  and  for 
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die  housing  of  its  permanent  offices.  "The 
conventions  stipulate  that  each  contracting 
power  shall  select  not  more  than  four  persons, 
of  known  competence  in  questions  of  inter- 
national law  and  of  the  highest  moral  char- 
acter, to  constitute  a  panel  from  which  arbi- 
ters may  be  selected  whenever  any  of  the  con- 
tracting parties  shall  agree  to  submit  a  dis- 
pute to  the  court  for  adjudication.  The  con- 
ference of  1899  formulated  a  code  of  proced- 
ure to  be  followed  by  the  court  in  the  hearing 
of  cases  submitted  to  it;  and  this  code  was 
revised  and  elaborated  by  the  conference  of 
1907.  Since  1899,  15  cases  have  been  sub- 
mitted to  the  court  for  decision,  the  first  one 
being  a  dispute  between  the  United  States 
and  Mexico  concerning  the  so-called  Pious 
Fund  (q.v.)  of  the  Calif omias.  The  decision 
was  rendered  14  Oct.  1902  in  favor  of  the 
United  States  and  was  duly  carried  into  effect. 
The  second  case  involved  the  question  of 
whether  Great  Britain,  Germany  and  Italy, 
three  Powers  which  had  blockaaed  the  ports 
of  Venezuela  and  seized  certain  of  the  Vene- 
zuelan customs  houses  on  account  of  the  re- 
fusal of  the  government  of  Venezuela  to 
settle  various  claims  preferred  against  it  by 
those  Powers,  were  entitled  to  priority  of 
payment  over  other  governments,  including 
that  of  the  United  States,  which  also  had 
claims  against  Venezuela,  but  which  had  not 
participated  in  the  blockade  of  her  ports. 
The  decision  was  rendered  22  Feb.  1904  in 
favor  of  the  blockading  Powers.  Among  the 
other  more  important  cases  decided  by  The 
Hague  Court  were:  The  controversy  between 
Germany.  France  and  Great  Britain  on  the 
one  hand  and  Japan  on  the  other,  rej^rding 
certain  perpetual  leases  in  Japan  (decided  & 
May  1905) ;  a  dispute  between  Germany  and 
France  concerning  aid  alleged  to  have  been 
given  by  the  German  consul  to  certain  desert- 
ers from  the  French  legation  in  Morocco  (de- 
cided 22  May  1909)  ;  an  important  and  long-- 
standing  disDUte  between  Great  Britain  and 
the  United  States  regarding  the  north  Atlan- 
tic fisheries  (decided  7  Sept.  1910)  ;  the  dis- 
pute between  France  and  Great  Britain  re- 
garding the  arrest  by  the  French  authorities 
at  Marseilles  of  a  fugitive  named  Savakar, 
who  had  escaped  from  a  British  vessel  upon 
which  he  was  being  transported  to  India  for 
trial  (decided  24  Feb.  1911)  ;  and  a  controversy 
between  France  and  Italy  concerning  the  seizure 
by  the  Italian  authorities  of  two  French  vessels 
during  the  Turco-Italian  War  (decided  6  May 
1913). 

In  every  case  the  decision  of  The  Hague 
Court  was  accepted  by  the  parties  and  was 
duly  carried  into  effect.  It  soon  became  evi- 
dent, however,  that  the  organization  of  the 
court  was  defective.  In  the  first  place,  it 
was  not  a  court  in  the  true  sense  of  the  word, 
but  simply  a  panel  of  names  from  which  the 
judges  were  to  be  selected  by  the  parties  when- 
ever disputants  had  occasion  to  resort  to  the 
court  This  involved  long  and  expensive  de- 
lays; besides,  under  such  an  arrangement, 
the  court  lacked  permanency  and  continuity. 
These  defects  were  the  subject  of  serious  con- 
sideration at  the  second  conference  in  1907, 
and  with  a  view  to  remedying  them,  the  con- 
ference adopted  a  convention  providing  for 
the  creation  of  a  permanent  court  of  arbitral 


justice  to  be  composed  of  judges  appointed 
for  terms  of  12  years  and  to  be  paid  regular 
salaries.  The  proposed  tribunal  was  intended 
to  be  not  merely  a  list  of  names  kept  at  The 
Hague,  but  a  fully  organized  body  which  was 
to  meet  once  a  year  and  to  proceed  with  any 
cases  which  might  be  on  its  docket.  It  would 
not  be  necessary,  therefore,  to  constitute  a 
court  every  time  a  case  was  to  be  decided. 
Unfortunately,  however,  it  proved  impossible 
for  the  powers  to  agree  upon  the  size  of  the 
court  and  the  mode  of  selecting  the  judges. 
The  smaller  states  at  the  conference  insisted 
on  equality  of  representation  in  the  court,  the 
effect  of  which,  had  their  contention  been  ad- 
mitted, would  have  befen  to  create  a  tribunal 
of  such  size  as  to  be  unworkable.  Various 
modes  were  proposed  for  selecting  the' judges 
and  insuring  some  representation  to  all  the 
powers,  but  no  agreement  was  ever  reached, 
and  as  a  consequence  the  proposed  court  re- 
mains unorganized.  The  so-called  permanent 
court  provided  for  by  the  conventions  of  1899 
and  1907,  however,  may  still  be  called  into 
existence  whenever  recourse  to  it  is  desired. 
The  desirability  of  establishing  a  general 
system  of  compulsory  arbitration  has  been 
much   discussed  in   recent  years   and  various 

?irojects  with  this  end  in  view  have  been  put 
orward.  In  1890  the  first  Pan-American  con- 
ference at  Washington  adopted  a  project 
for  a  general  treaty  of  obligatory  arbitration 
but  it  was  never  ratified  by  the  states  repre- 
sented at  the  conference.  At  both  The  Hague 
conferences  of  1899  and  1907  several  projects 
for  limited  obligatory  arbitration  were  pro- 
I)osed,  but  largely  on  account  of  the  opposi- 
tion of  Germany  they  were  defeated.  The 
Russian  proposal  of  1899  provided  for  inclu- 
jwe  obligatory  arbitration  for  differences  in- 
volving pecuniary  claims  and  those  relating  to 
the  interpretation  of  treaties.  In  1907  a  similar, 
but  more  elaborate,  project  proposed  by  Port- 
ugal was  discussed,  but  like  the  project  of 
1899,  it  was  defeated.  At  the  latter  confer- 
ence a  project  of  exclusive  obligatory  arbitra- 
tion was  proposed  —  one  which  provided  that 
•differences  of  a  le^al  nature  and  primarily 
those  relating  to  the  interpretation  of  treaties® 
should  be  submitted  to  arbitration,  provided 
they  did  not  involve  Ae  vital  interests,  honor 
or  independence  of  the  disputing  parties,  or 
did  not  affect  the  interests  of  other  states  not 
parties  to  the  dispute.^  This  project  had  the 
support  of  a  large  majority  of  the  states  rep- 
resented at  the  conference,  but  it  was  dropt>ed 
mainly  because  of  the  opposition  of  Austria- 
Hungary  and  Germany.  Nevertheless  the 
conference  of  1907  unanimously  adopted  a 
vceu  admitting  the  principle  of  compulsory 
arbitration  and  declaring  that  certain  differ- 
ences, particularly  those  relating  to  the  inter- 
pretation of  treaties,  mi^ht  be  submitted  to 
arbitration  without  restnction.  Finally,  the 
conference,  in  adopting  the  Porter  convention 
respecting  the  limitation  of  the  employment  of 
force  for  the  recovery  of  contract  debts,  in 
effect  sanctioned  obligatory  arbitration  for 
one  class  of  disputes. 

It  is  apparent  from  the  above  summary 
that  the  movement  looking  toward  the  sub- 
stitution of  judicial  methods  in  the  place  of 
armed  force  for  the  settlement  of  international 
disputes  has  made  remarkable  ptk)gress  in  re- 
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cent  years.  The  obstacle  which  has  stood  in 
the  way  of  further  progress  has  of  course 
been  die  feeling  among  states  that  they  can- 
not consent  to  submit  their  international  con- 
troversies to  the  decision  of  judges  represent- 
ing other  nations  without  compromising  their 
sovereignty  and  running  the  risk  of  surren- 
dering their  rights.  If  every  nation  which  be- 
comes involved  in  a  controversy  with  another 
were  absolutely  certain  of  finding  an^  impar- 
tial and  unprejudiced  tribunal  to  which  it 
could  resort  with  the  certainty  of  obtaining 
justice,  there  would  be  little  reluctance  to 
adopt  this  method  of  settling  disputes.  As 
yet»  however,  no  means  has  been  discovered 
bjT  which  the  selection  of  competent  arbiters 
without  nsLtioBAl  prejudices  and  sympathies 
can  always  be  assured.  The  method  provided 
by  The  Hague  conventions  for  the  constitti- 
ti(m  of  an  artutral  tribunal  has  not  escaped 
criticism.  Its  members  are  to  a  certain  ex- 
tent qnder  the  control  of  the  governments 
which  select  them  and  therefore  tend  to  repre- 
sent the  views  of  their  governments;  in  some 
instances^  indeed,  they  have  been  regnlar  legal 
or  diplomatic  officials.  Greater  independence 
and  mapartiality  might  be  obtained  by  for- 
bidding the  appointment  as  members  of  the 
court  of  persons  holding  official  positions  un- 
der the  government  which  they  represent. 
Furthermore,  it  might  be  desirable  to  forbid 
any  judg:e  of  the  court  from  practising  before 
it;  it  might,  indeed,  be  desirable  to  go  still 
further  and  prohibit  any  citizen  of  a  disput- 
ing state  from  sitting  in  a  case  in  which  his 
government  is  a  party;  finally,  a  more  ad- 
vanced step,  which  is  quite  in  line  with  sound 
judicial  dieories,  would  be  to  exclude  the  par- 
ties from  choosing  their  own  judges,  this, 
because  so  long  as  they  are  allowed  to  do  so 
they  will  appoint  representatives  who  are  pre- 
possessed in  favor  of  the  claims  of  their  own 
government  In  short,  arbiters  so  chosen  are 
more  likely  to  assume  the  role  of  advocates 
rather  than  that  of  judges.  It  would  seem 
that  if  The  Hague  Court  were  constituted  ac- 
cording to  these  principles,  and  if,  in  addition, 
the  judges  were  appomtec  for  life  and  were 
paid  salaries  commensurate  with  the  dignity 
and  importance  of  their  positions,  we  should 
have  a  tribunal  composed  of  men  as  nearlpr 
independent  and  free  from  prejudices  as  it 
would  be  possible  to  obtain.  See  Hague 
Court,  The;  Ikternational  Law;  Mediation; 
Pan-Americak  Conference;  Triple  Am- 
ance;  Triple  Entente. 
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ARBOGA,  ar-bo'ga,  a  Swedish  city,  once 
imj^ortant  commercially  but  now  only  of  his- 
torical interest  from  having  been  at  one  time 
a  residence  of  the  royal  family  of  Vasa,  the 
scene  of  church  assemblies  ana  national  diets 
and  for  the  antiquities  in  its  neighborhood. 
Pop.  about  5,250. 

ARBOLBDA,  ar1)6-la'd^,  Tnlio,  South 
American  poet  and  statesman:  o.  Barbacoas, 
Colombia,  9  June  1817;  d.  1862.  He  was  edu- 
cated in  Europe  and  on  his  return  to  Colom- 
bia en^ged  m  journalism.  In  the  various 
Colombian  revolutions  he  was  a  liberal  Con- 
servative and  more  than  once  declined  the 
vice-presidency  of  the  republic  His  poems 
are  much  esteemed  in  Spanish-American  lit- 
erature. 

ARBOR  DAY,  an  annual  tree-planting 
day  appointed  by  nearly  every  State  and  Ter- 
ritory of  the  Union,  sometimes  as  a  legal  hol- 
iday and  sometimes  merely  advisory,  to  as- 
sist in  foresting  or  reforesting  scantily-wooded 
tracts  or  shading  or  beautifying  towns.  It  is 
generally  in  speaal  connection  with  the  public 
schools,  to  impress  children  with  the  import- 
ance of  forestry  and  natural  beauty  in  our 
civilization.  The  date  depends  on  the  climate 
of  different .  sections  and  is  absolutely  fixed 
in  but  few;  most  northern  States  hold  it  In 
April  or  early  in  May;  Arizona,  Texas  and 
Alabama  in  February,  the  two  latter  on  Wash- 
ington's birthday;  Florida  in  January,  Georgia 
in  December  and  New  Mexico  in  March; 
many^  make  it  ^optional  either  with  the  State 
or  with  localities,  and  West  Virginia  holds  it 
twice  a  year,  in  spring  and  fall.  It  arose  from 
the  alarm  feh  by^  the  most  far-sighted  public 
men  over  the  rapid  and  reckless  deforestation 
of  many  parts  of  the  Union,  and  the  prospects 
of  its  extending  to  all  the  States,  and  a  realiza- 
tion of  what  that  deforestation  meant  to  the 
futtire  welfare  and  development  of  the  Umted 
States  (see  Forestry).  Most  civilized  gov- 
ernments at  different  times  have  looked  after 
their  forests  to  assure  a  supply  of  timber 
for  naval  construction;  New  Hampshire  and 
New  York,  even  in  the  colonial  period,  felt 
it  needful  to  check  the  inroads  on  them; 
the  United  States  government  at^  the  begin- 
ning of  the  19th  century  bought  timber  lands 
•  ana  a  quarter  of  a  century  later  authorized 
the  President  to  take  measures,  for  their  preser- 
vation; and  about  the  same  time  the  Massa- 
chusetts Society  for  Promoting:  Agriculture 
offered^  prizes  for  forest  planting.  But  the 
first  widespread  realization  of  its  importance 
was  causea  in  1864  by  the  notable  book  of 
George  P.  Marsh  (q.v.),  the  eminent  American 
scholar  and  diplomat,  entitled  ^Man  and  Na- 
ture^;  the  chapter  on  *The  Woods**  aroused 
especial  attention  and  in  1865  Birdsey  G.  North- 
Top,  then  secretary  of  the  Connecticut  Board  of 
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Education,  suggested  that  States  might  profit- 
ably plant  trees  every  year  at  the  proper  time, 
or  supervise  their  planting.  The  subj  ect  brought 
out  several  books  and  many  articles;  the  late 
Dr.  Franklin  B.  Hough,  the  first  Forest  Com- 
missioner, publishing  a  work  upon  it  as  early 
as  1873.  But  the  first  to  propose  a  regular 
Arbor  Day  for  the  purpose  was  J.  Sterling 
Morton,  late  Commissioner  of  Agriculture,  then 
of  Nebraska,  who  in  1872  succeeded  in  inducing 
his  almost  treeless  State  to  set  apart  a  day  for 
the  purpose.  Great  enthusiasm  was  aroused 
and  over  a  million  trees  were  planted  that  year. 
In  1885  it  was  made  a  legal  State  holiday  on  22 
April,  Mr.  Morton's  birthday.  The  movement 
did  not  at  first  spread  very  rapidl}^  though 
some  localities  took  it  up;  the  first  States  to 
copy  the  legal  enactment  were  Kansas  and 
Tennessee  in  1875,  and  the  next  year  Minne- 
sota. It  was  six  years  before  another  joined, 
Ohio  in  1882,  followed  by  West  Virginia  in 
1883 ;  then  the  tide  began  to  rush  in  and  within 
five  years  26  more  States  and  Territories  had 
adopted  the  observance.  See  Forestry;  For- 
est Service  and  consult  Schauffler,  R.  H.,  (ed.) 
<Arbor  Day>   (1909). 

ARBOR  VIT^  (Latin,  «tree  of  life»), 
the  designation  of  several  trees  belonging  to 
the  family  Pinace^  and  allied  to  the  cypress. 
The  genus  consists  of  evergreen  trees  and 
shrubs,  with  flattened  branchlets  and  small, 
imbricated  or  scale-like  leaves.  The  common 
arbor  vitae  (Thuja  occidentalis)  is  a  native  of 
eastern  North  America  and  reaches  a  height 
of  50  feet  in  favorable  locations.  The  cones 
are  small;  the  young  twigs  have  an  agreeable 
balsamic  smell;  the  wood  is  soft  and  light, 
but  tough  and  durable.  The  other  North 
American  species  is  T.  Plicata.  found  on  the 
Pacific  coast  from  the  region  of  San  Francisco 
Bay  north  to  Alaska.  The  Chinese  arbor  vitas 
(T,  orientalis)  is  often  cultivated.  Its  upright 
branches  and  larger  cones  easily  distinguish 
it  from  the  former.  It  yields  a  resin  which 
was  formerly  thought  to  have  medicinal  vir- 
tues, like  the  wood  and  young  twigs  of  T.  occi- 
dentalis; hence  the  name  —  arbor  vitae. 

ARBORETUM  (Latin  arhor,  a  tree),  a 
place  set  apart  for  the  cultivation  of  different 
trees  and  shrubs  for  scientific  or  educational 
purposes.    See  Botanic  Gardens;  Forestry, 

ARBORICULTURE,  the  scientific  cul- 
tivation of  trees.  It  embraces  that  part  of 
horticulture  which  treats  of  the  i>lantmg  and 
cultivation  of  ornamental  and  fruit  trees  and 
that  part  of  forestry  known  as  sylviculture. 
For  the  horticultural  growing  of  various  trees 
see  under  the  corresponding  special  headings. 
See  also  Forestry. 

ARBUTHNOT,  John,  Scotch  physician 
and  author:  b.  Arbuthnot,  Kincardineshire, 
Scotland,  29  April  1667;  d.  London,  27  Feb: 
1735.  Arbuthnot  was  the  eldest  child  of  Alex- 
ander Arbuthnot,  rector  of  Arbuthnot,  and 
Margaret  [Lammy]  Arbuthnot.  Little  is 
known  of  John  Arbuthnot's  early  life;  he 
was  probably  educated  at  Marischal  College, 
Aberdeen,  but  almost  nothing  else  can  be 
stated  of  his  minority.  It  is  known,  however, 
that  as  a  result  of  the  Revolution  of  1688,  his 
father  who  was  a  stout  supporter  of  the 
Stuarts,  lost  his  preferment  and,  on  his  death 
in   1691,  his  sons  were  obliged  to  seek  their 


fortunes  abroad.  John  went  to  London, 
where  he  supported  himself  by  teaching  mathe- 
matics. The  following  year  he  probably  pub- 
lished a  little  book  entitled  *The  Laws  of 
(Thance,^  but  it  may  not  be  definitely  assigned 
to  him.  In  October  1694  he  entered  University 
College,  Oxford,  and  in  September,  two  years 
later,  took  his  doctor's  degree  in  medicine  at 
Saint  Andrews.  Shortly  afterward,  in  all  prob- 
ability, he  settled  in  London  for  the  remainder 
of  his  life. 

Arbuthnot's  first  important  work  was  *An 
Examination  of  Dr.  Woodward's  Account  of 
the  Deluge*  (1697),  a  work  in  which  Arbuthnot 
showed  nis  interest  in  questions  of  science  and 
the  candor  and  fairness  of  his  mind.  His  next 
piece,  ^An  Essay  on  the  Usefulness  of  Mathe- 
matical Learning,'  appeared  in  1701.  His  prog- 
ress in  distinction  was  so  rapid  that  in  1704 
he  was  elected  a  Fellow  of  the  Royal  Society 
and  the  following  year  was  made  Physician 
Extraordinary  to  the  Queen.  In  1709  he  was 
appointed  Physician  in  Ordinary  to  the  Queen, 
and  the  following  year  was  admitted  as  Fellow 
to  the  College  of  Physicians.  His  publications 
of  the  period  are  of  a  somewhat  miscellaneous 
character:  ^Tables  of  the  Grecian,  Roman  and 
Jewish  Measures.  Weights  and  Coins,  Reduced 
to  the  English  Standard*  (1705),  *A  Sermon 
Preached  to  the  People  at  the  Mercat-Cross  of 
Edinburgh:  on  the  subject  of  the  Union' 
(1706)  and  *An  Argument  for  Divine  Provi- 
dence, taken  from  the  Constant  Regularity 
Observed  in  the  Births  of  Both  Sexes'  (1710). 
Because  of  his  well-known  good  humor,  fair- 
ness of  mind  and  ability  he  was  freguently 
named  to  settle  vexed  questions  and  rival 
claims. 

Arbuthnot  is  remembered  in  English  litera- 
ture chiefly  for  the  friendships  which  he  made 
and  the  work  that  he  did  during  the  next  four 
years.  He  became  acquainted  with  Swift  in 
1711  and  with  Pope  two  years  later,  and  both 
friendships  were  close  and  life-long.  It  was 
possibly  under  the  influence  of  the  former  that 
he  contributed  several  interesting  satires  to  the 
support  of  the  Tory  administration.  In  Feb- 
ruary 1712  appeared  ^The  Story  of  the  Saint 
Albans  Ghost,  or  the  Apparition  of  Mother 
Haggy,'  a  satire  upon  the  Duke  and  Duchess  of 
Marlborough.  In  the  spring  and  summer  of  the 
same  year  there  appeared  in  five  instalments, 
the  much  more  Important  ^Law  is  a  Bottomless 
Pit,'  called  later  and  better  known  as  ^The 
History  of  John  Bull.'  Both  were  attributed 
to  Swift  and  have  been  included  frequently  in 
his  published  works,  in  spite  of  his  denial  of 
them.  ^John  Bull'  is  undoubtedly  one  of  the' 
masterpieces  of  English  political  satire  of  the 
milder  sort.  It  pursues  throughout  the  method 
of  the  narrative  parts  of  Swift's  ^Tale  of  a 
Tub'  and  it  ^ives  an  account  of  the  history  of 
English  foreign  politics  of  the  time,  but  its 
quality  is  more  genially  humorous  than  vio- 
lently satirical.  It  is  particularly  notable  for 
the  name  and  character  of  John  Bull,  which 
Arbuthnot  created.  In  October  of  the  same 
year  Arbuthnot  published  ^The  Art  of  Politi- 
cal Lying,'  a  satire  of  an  extraordinary  rather 
than  a  dramatic  cast. 

The  friendship  of  Arbuthnot  with  Swift, 
Pope  and  the  Tory  leaders  resulted  in  a  society 
for  the  diversion  of  its  members  in  times  of 
political    turmoil.     Out    of    that    sprang    the 
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Scriblerus  Qub.  The  object  of  the  club  was, 
in  the  words  of  PopHe,  •to  have  ridiculed  all  the 
false  tastes  in  learning,  under  the  character  of 
a  man  of  capacity  enough,  that  had  dipped  into 
every  art  and  science,  but  injudiciously  in 
each.*  The  members  were  Arbuthnot,  Swift, 
Pope,  Gay,  and  Pamell,  but  almost  exclusively 
to  Arbuthnot  alone  belong  the  *  Memoirs  of 
the  Extraordinary  Life,  Works,  and  Discoveries 
of  Martinus  Scriblerus,^  probably  written  in 
1713-14j  but  published  in  1741  by  Pope.    The 

*  Memoirs*  are  usually  included  in  Pope's  works, 
who  wrote  onhr  the  excellent  <Art  of  Sinking 
in  Poetry.  >  The  reason  that  so  many  of  Ar- 
buthnot's  works  have  beea  attributed  to  other 
writers  is  that  literature  was  to  him  a  diversion 
and  he  made  little  attempt  to  keep  his  writings. 

On  the  death  of  Queen  Anne  in  17 14,  Arbuth- 
not, along  with  the  Tory  ministers  and  their 
supporters,  lost  their  places  at  court,  but  Ar- 
buthnot retained  his  favor  with  influential  peo- 
ple. In  his  profession  he  was  honored  by  being 
made,  in  1723,  Second  Censor  bv  the  College  of 
Physicians  and,  possibly  in  1730.  Phvsician  to 
the  Queen.  His  writing  up  to  nis  death  con- 
sisted of  an  amplification  of  his  ^Tables  of 
Ancient  Coins*  (1727),  some  satirical  notes, 
with  Swift,  to  the  *Duncaid>  (1729),  a  popular 
^  Essay  Concerning  the  Nature  of  Ailments  and 
the  Choice  of  Them*  (1731),  to  which  the  fol- 
lowing year  he  added  ^Practical  Rules  of  Diet,* 
an  <  Essay  Concerning  the  Effects  of  Air  on 
Human  Bodies*  (1733),  and  a  poem,  *Know 
Thyself*  (1734).  Alone  and  in  collaboration 
with  his  friends  he  probably  wrote  a  number  of 
satirical  pieces,  which  are  often  included  in  his 
works  but  which  cannot  be  definitely  assigned 
to  him.  The  last  10  years  of  his  life  were 
marked  by  several  illnesses,  but  he  never  lost 
his  cheerfulness  and  good-nature.  A  few  weeks 
before    his    death    appeared    Pope's^  masterly 

*  Epistle  to  Dr.  Arbuthnot,*  which  is  interesting 
in  part  as  a  proof  of  the  esteem  in  which  he 
was  held  by  his  friends  and  by  which  he  is 
best  known  to  the  average  reader. 

Bibliography. —  The  chief  source  of  in- 
formation about  Arbuthnot  is  George  A.  Ait- 
ken's  <The  Life  and  Works  of  John  Arbuth- 
not* (Oxford  1892),  wherein  all  that  is  defi- 
nitely known  to  be  Arbuthnot's  is  included  ex- 
cept the  technical  treatises.  The  other  chief 
source  of  information  is  Leslie  Stephen's  arti- 
cle in  the  ^Dictionary  of  National  Biography.* 
References  to  the  history  of  the  Scriblerus 
Club  and  Arbuthnot's  relations  to  the  g^reat 
men  of  letters  of  the  time  are  to  be  found  in 
the  separate  lives  of  these  men  and  in  the 
literary  histories. 

William  T.  Brewster, 

Professor  of  English,  Columbia  University. 

ARBUTHNOT,  Marriot,  English  ad- 
miral: b,  1711;  d.  1794.  With  Sir  Henry  Clin- 
ton he  captured  Charleston,  S.  C,  20  May  1780, 
after  the  city  had  withstood  a  long  siege,  and 
commanded  in  a  sea  fight  with  a  French  fleet 
off  Cape  Henry  in  March  1781. 

ARBUTUS,  ar^bu-tiis,  the  designation  of 
a  genus  of  about  20  species  of  shrubs  and  small 
trees,  mostly  evergreen,  of  the  family  Ericaceee, 
natives  mainly  of  Europe  and  North  America. 
The  species,  many  of  which  have  smooth,  red 
brandies,  are  often  used  for  ornamental  pur- 
poses.   A,  unedo,  the  strawberry  tree,  a  species 


from  southern  Europe,  is  often*  planted  in  Cali- 
fornia, its  profusion  of  white  or  rosy  flowers 
and  strawberry-colored  fruits  which  ripen  dur- 
ing the  blossoming  period  of  the  following  year 
being  greatly  admired  In  Spain  this  fruit  is 
used  to  make  sugar  and  a  kind  of  liquor. 
A.  mensnesii,  the  madrona,  a  native  of  the  Pa- 
cific Coast  States,  attains  a  height  of  about 
100  feet  and  is  tne  hardiest  ana  perhaps  the 
handsomest  species  of  the  genus.  A.  arisonicus, 
another  American  species,  which  sometimes 
reaches  a  height  of  50  feet,  has  white  bark  on 
the  trunk;  red  branches,  pale-green  leaves,  loose 
panicles  of  white  flowers  and  dark  orange- red 
fruits. 

ARBUTUS,  Trailing,  an  evergreen  creep- 
ing plant  (EptQcea  retens)  of  the  family  Eri- 
car^^,  growing  in  shaded  sandy  and  rocky  soils 
especially  in  pine  woods,  from  Newfoundland 
to  Florida  and  westward  to  Minnesota.  It  is 
known  in, New  England  as  the  Mayflower  and 
in  the  southern  United  States  as  ground  laurel, 
and  is  everywhere  prized  for  its  fragrant  rose- 
colored  or  white  flowers. 

ARC,  a  geometrical  term  denoting  a  por- 
tion of  the  circumference  of  a  circle,  often  cut 
off  by  two  lines  which  intersect  it.  The  name 
is  also  applied  to  a  portion  of  any  other  curve. 
The  magnitude  of  an  arc  of  a  circle  is  stated 
in  degrees,  minutes  and  seconds,  which  are 
equal  to  those  of  the  angle  at  the  centre  which 
it  subtends.  Hence,  counted  by  degrees,  minutes 
and  seconds,  the  arc  of  elevation  and  the  angle 
of  elevation  of  a  heavenly  body  are  the  same, 
and  the  two  terms  may  be  used  in  most  cases 
indifferently.  The  straight  line  uniting  the  two 
extremities  of  an  arc  is  called  its  chord.  Equal 
arcs  must  come  from  circles  of  equal  magni- 
tude, and  each  must  contain  the  same  number 
of  degn^ees,  minutes  and  seconds  as  the  others. 
Similar  arcs  must  also  each  have  the  same  num- 
ber of  degrees,  minutes  and  seconds,  but  they 
belong  to  circles  of  unequal  magnitude.  Con- 
centric arcs  are  arcs  having  the  same  centre. 
In  mathematical  geography  an  arc  of  the  earth's 
meridian,  or  a  meridional  arc,  is  an  arc  partly 
measured  on  the  surface  of  the  earth  from 
north  to  south,  partly  calculated  by  trigo- 
nometry. By  these  measurements  the  earth 
was  discovered  to  be  an  oblate  spheroid. 

ARC,  Electric.     See  Electric  Light. 

ARC,  Joan  of.    See  Joan  of  Arc. 

ARCA,  a  term  applied  to  a  genus  of  con- 
chiferous  mollusks,  the  typical  one  of  the  fam- 
ily Arcades.  The  shell  is  strongly  ribbed  or 
cancellated,  hinge  straight,  with  very  numerous 
transverse  teeth.  They  are  universally  distrib- 
uted, but  are  commonest  in  warm  seas.  They 
inhabit  the  zone  from  low  water  to  230  fathoms. 
The  fossil  species  are  found  in  the  United 
States,  Europe  and  southern  India. 

ARCADELT,  Jacob,  Flemish  composer: 
d.  Paris  1570  or  1575.  The  date  of  his  birth  is 
uncertain,  but  it  was  probably  during  the  first 
quarter  of  the  16th  century.  Ifis  works  are 
among  the  finest  examples  of  contrapuntal 
music  of  the  time  He  assisted  in  founding  the 
classical  Italian  school  of  music.  From  1539  to 
1555  he  was  engaged  as  singer  and  teacher  in 
the  Papal  Chapel  at  Rome.  He  composed 
madrigals,  masses  and  piotets.  He  entered  the 
service  of  Cardinal  Charles,  Duke  of  Guise,  in 
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1557,  and  accompanied  the  latter  to  Paris,  where 
he  died.  Consult  Ambros,  ^Geschichte  der 
Musik>  (Vol.  II,  Leipzig  1909)  ;  Burney,  <Gen- 
eral  History  of  Music ^  (Vol.  Ill,  London 
1789).- 

ARCADIA.  The  <Arcadia>  of  Jacopo 
Sannazaro  (1456-1530)  is  the  most  celebrated  of 
the  Italian  pastoral  romances  of  the  Renais- 
sance. Composed  between  1481  and  1486,  it 
first  appeared  in  a  pirated  edition  at  Venice 
in  1502,  in  an  authorized  print  at  Naples  in 
1504  (edited  by  Summonte),  finally  in  the 
Aldine  edition  of  Venice  1514.  It  is  this 
text  of  Aldo  Manuzio  that  has  formed  the 
basis  of  the  numberless  more  recent  edi- 
tions of  the  work.  A  large  variety  of 
considerations  have  tended  to  give  the  ^  Ar- 
cadia^ a  greater  eminence  in  literary  history 
than  for  intrinsic  value  it  would  seem  to  de- 
serve. It  is  the  most  considerable  production 
of  the  Neapolitan  school  of  literature  in  the 
15th  century,  a  group  comprising  Pietro  Jacopo 
de  Jennaro,  Cantheo,  Pietro  Antonio  Caracciolo 
and  Giannantonio  Petrucci.  This  school,  aside 
from  affirming  the  Petrarchistic  trends  in 
Italian  poetry,  is  important  as  showing  in  dic- 
tion the  curious  linguistic  hybridism  that  pre- 
ceded the  constitution  of  the  national  Italian 
language  on  a  classic  basis  (imitation  of  Dante, 
Petrardb  and  Boccaccio).  The  *  Arcadia,  >  in 
fact,  has  in  its  earlier  forms  a  distinct  Neapol- 
itan coloring.  But  in  successive  redactions, 
Sannazaro  made  it  conform  more  and  more  to 
die  language  and  style  of  the  Tuscan  Boccac- 
cio; and  the  triumphant  classic  purism  of  the 
16th  century  came  to  recognize  the  < Arcadia* 
as  one  of  the  supreme  models  of  linguistic  cor- 
rectness and  good  taste.  The  Renaissance  doc- 
trine of  ^imitation**  likewise  enthroned  this 
romance  of  Sannazaro  as  the  perfect  model  of 
the  pastoral  'genre,*  especially  as  regards  the 
eclogue.  The  imitation  of  the  *  Arcadia,*  be- 
ginning with  Serafino  dair  Aquila,  extends  in 
Italy  through  Castiglione,  Tasso,  Guarini  and 
lesser  men  down  to  the  end  of  the  18th  century* 
Castiglione  himself  seems  to  have  introduced 
the  ^Arcadia*  to  the  Spanish  court.  Its  popu- 
larity in  Spain  is  attested  by  imitations  by 
Garcilaso  de  la  Vega,  by  Montemayor  (Diana) , 
by  Cervantes  (Galatea)  and  hosts  of  others. 
In  France  the  ^Arcadia*  insf>ired  the  ^Bergerie* 
of  Remy  Belleau  and  to  some  extent  also  the 
work  of  Ronsard.  For  England  we  have  the 
^Shepherd's  Kalendar*  of  Spenser  and  the  < Ar- 
cadia >  no  less,  of  Philip  Sydney.  To  be  sure, 
in  all  these  epigones  of  Sannazaro's  work,  it 
is  not  always  easy  to  separate  the  influence  of 
the  ^Arcadia*  from  that  of  its  own  sources. 
Sannazaro  composed  it  directly  on  the  model 
of  Boccaccio  (e.g.,  ^Ameto*)»  utilizing  also 
Virgil,  Ovid,  Theocritus,  Bion  and  Moschus. 
The  later  pastorals,  moreover,  borrowed  largely 
from  the  Spanish  romance. 

The  ^Arcadia'  tells  the  story  of  an  idyllic, 
unhappy  love,  to  which  legend  assigns  a  bio- 
graphical value  for  the  poet.  Sincerus  (Sanna- 
zaro) driven  wandering  by  love,  goes  breathing 
the  sighs  of  his  melancholy  spirit  through  the 
groves  of  Arcadia,  inhabited  by  the  most 
erudite,  aesthetic  and  delicately  scnsualistic 
shepherds  imaginable.  Sincerus  is  warned  by 
an  evil  dream  that  his  ."nymph*  is  in  danger; 
he    returns    to   his   home,    to    find   her    dead. 


Around  this  tenuous  plot  is  arratnged  a  whole 
gallerv  of  word-paintings,  brilliantly  colored 
and  elaborated  in  detail.  The  work  is  suffused 
with  tints  of  quintessential  delicacy;  we  meet 
there  only  the  softest  murmurs,  the  tenderest 
emotions,  the  most  fainting  languors.  There 
is  a  constant  tickling  of  the  senses  with  stimuli 
attenuated  to  the  point  of  vanishing,  but  calcu- 
lated to  arouse  in  souls  properly  ^sublimatec^ 
greatest  intensity  of  emotional  strain.  Thus 
the  ^ Arcadia^  expresses  the  ideal  of  aesthetic 
refinement  held  up  before  the  court  society  of 
Italy,  and  by  the  Italians  passed  on  as  the 
foundation  of  good  manners  to  France  and 
the  rest  of  the  world.  However,  such  sublimity 
always  totters  on  the  brink  of  the  ridiculous. 
There  is  a  vein  of  possible  humor  underneath 
which  alone  can  save  such  artificiality.  The 
self -consciousness  of  this  humor  is  the  saving 
quality  of  Tasso's  pastoral  art;  the  lack  of  it 
constitutes  the  prevailing  defect  of  the  ^Ar* 
cadia^  of  Sannazaro. 

Arthur  Livingstok, 
Professor    of   Romance    Languages,    Western 
University,  London,  Ont. 

ARCADIA.  <The  Countesse  of  Pem- 
broke's Arcadia,  >  a  long  and  elaborate  romance 
by  Sir  Philip  Sidney,  was  written  during  or 
before  1580,  and  sent  in  scraps  of  manuscript 
by  the  author  to  the  Countess,  his  sister.  Its 
five  books,  in  prose,  with  ^eclogues*  in  verse 
after  each  in  the  manner  of  Sannazaro*s  ^ Ar- 
cadia,^ told  the  story  of  a  king  who.  to  avoid 
the  fulfilment  of  a  threatening  oracle,  retired 
with  his  wife  and  two  daughters  to  a  lodge 
in  the  forest,  but  whose  plan  was  frustrated 
by  the  arrival  of  two  princely  heroes,  so  that 
after  many  chivalrous  and  pastoral  episodes 
all  the  virtuous  were  made  happy.  The  con- 
tents—  the  travels,  shipwrecks  and  hairbreadth 
escapes,  the  courtships,  captivities,  trials  at 
law  and  harangues,  the  disguises  and  mistaken 
identities,  deaths  real  and  deaths  feigned,  re- 
bellions and  tyrannicides,  children  lost  and  re- 
stored, in  a  word,  the  strange  turns  of  love 
and  fortune  — were  partly  Sidney's  invention, 
but  were  chiefly  derived  from  romances  of 
chivalry  (in  particular  the  ^Amadis  of  GauP) 
and  from  the  Greek  romances  (in  particular 
the  ^^thiopica^  of  Heliodorus  and  the  ^Clito- 
phon  and  Leucippe^  of  Achilles  Tatius).  The 
narrative  was  straightforward  and  easy  to  fol- 
low. 

This  original  or  *01d>*  ^Arcadia^  had  cir- 
culated in  manuscript  for  several  years  when 
Sidney  be^an  a  revision,  which  he  left  unfin- 
ished at  his  death.  He  had,  however,  recast 
about  half  his  old  material,  and  cast  a  consid- 
erable quantity  of  new  material  with  it  into 
the  elaborate  and  complex  stnicture  of  Helio- 
dorus's  ^^thiopica,^  which  conceals  the  key 
of  the  narrative,  overlays,  interlaces  and  inter- 
rupts the  main  story  with  many  episodes,  and 
inverts  the  chronological  order  to  conform  to 
the  antique  epic  convention  i»  medias  res.  The 
first  edition,  1590,  quarto,  consists  of  this  new 
version  only.  Tlie  second  edition,  published 
by  the  Countess  and  her  friends  in  1592,  con- 
sists, first,  of  the  new  version  as  far  as  it 
goes,  that  is,  to  the  middle  of  the  third  book ; 
next,  of  a  few  words  of  transition ;  and,  finally, 
of  the  remainder  of  the  old  third  book  ana 
the  whole  of  the  old  fourth  and  fifth  books. 
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This  patchwprk  is  the  current  or  standard  ver- 
sion. The  original  *  Arcadia^  has  never  been 
printed,  though  several  manuscript  copies  of 
it  were  found  by  Bertram  Dobell,  the  London 
bookseller  and  scholar,  in  and  after  1907. 

As  a  romance  of  love  and  adventure  the 
^Arcadia*  is  still  good  reading,  despite  the 
riddle  of  its  plot,  which  one  soon  Ogives  up.* 
Its  sweet,  rhythmical  style,  full  of  Renaissance 
imitations  of  late  Greek  and  Roman  rhetoric, 
full  of  antitheses  and  conceits  and  lofty  senti- 
ment and  show-pieces  of  description  and  ora- 
tory, is  one  phase  of  the  Italianate  style  of 
Elizabethan  courtly  literature. 

The  intrinsic  merit  of  the  < Arcadia*  gave 
it  deep  literary  influence.  Elizabethan  books 
allude  often  to  both  the  old  and  the  new  ver- 
sions; Greene  and  Lodge  imitated  its  plot  and 
structure  in  several  prose  romances;  Shake- 
speare borrowed  from  it  the  story  of  Kent  in 
*King  Lear> ;  Beaumont  and  Fletcher  derived 
from  it  the  plot  of  < Cupid's  Revenge*;  King 
Charles  I  adopted  from  it  his  prayer  on  the 
eve  of  execution.  It  was  often  reprinted  in 
the  17th  century,  when  also  it  reached  France 
in  translation,  and  helped  in  the  elaborate  con- 
struction of  the  French  ^heroic  romances.*  It 
is  the  only  work  of  Elizabethan  fiction  that 
continued  to  be  popular  throughout  that  cen* 
tury  and  into  the  l8th,  where  its  influence  — 
certain  as  regards  Richardson  —  has  yet  to  be 
fully  worked  out.  Scott's  ^Ivanhoe*  exhibits 
many  borrowings.  On  the  wholc^  the  ^Arcadia* 
prol»bly  brought  into  English  fiction  that  sus- 
tained elaboration  of  structure  which  distin- 
guishes the  novel  from  the  short  story  and  the 
picaresque  tale.  It  is  thus  a  literary  proto- 
type. Editions:  1590  (quarto);  facsimile  re- 
print, ed.,  H.  Oskar  Sommer  (London  1891)  ; 
ed.  Albert  Feuillerat  (Cambridge  1912);  1592 
version  often  reprinted,  recently  ed^  Ernest 
A.  Baker  (London  and  New  York  1907).  Con- 
sult Dobell  Bertram,  ^New  Light  on  Sid- 
ney's Arcaoia*  (Quarterly  Review,  Vol.  211, 
pp.  74-100,  July  1909) ;  Wolff,  Samuel  L..  <The 
Greek  Romances  in  Elizabethan  Prose  Fic- 
tion*   (New  York  1912,  pp.  262-366,  461-64). 

Samuel  L.  Wolff, 
Instructor    in    English,    Extension    Teaching, 
Columbia  University. 

ARCADIA,  Fla.,  city  and  county-seat  of  De 
Soto  County,  75  miles  southeast  of  Tampa,  on 
the  Charlotte  Harbor  and  Northern,  the  Sea- 
board Air  Line  and  the  Atlantic  Coast  Line 
railroads.  The  principal  industries  are  cattle, 
orange  and  citrus  fruit  and  vegetable  farming, 
phosphate  production,  etc.  It  contains  a  city 
hall,  county  courthouse  and  two  school  build- 
ings, and  has  15  miles  of  asphalt  streets.  The 
city's  two  banks  and  a  trust  company  have  re- 
sources aggregating  $225^000.  In  1917-18,  dur- 
ing America's  preparation  for  entering  the 
European  War,  two  aviation  camps  were  lo- 
cated at  Arcadia.    Pop.  6,000. 

ARCADIUS,  the  first  Emperor  of  the 
East:  b.  377;  d  408.  He  was  son  of  the  Em- 
peror Theodosius,  on  whose  death  in  395  the 
empire  was  divided,  he  obtaining  the  East  and 
his  brother  Honorius  the  West.  He  proved 
unable  to  govern  for  himself  and  was  a  mere 
tool,  first  in  the  hands  of  Rufinus,  then  of  the 
eunuch  Eutropius,  and  then  of  his  Queen, 
Eudoxia. 


ARC  DB  TRIOMPHB  DU  CARROU- 
SEL, ark  de  tr^'ohf  dti  ka'roo'zel.  Sec 
Arch,  Memorial  and  Triumphal. 

ARC  DE  TRIOMPHE  DB  L'BTOILB, 

ark  de  tr^'onf  dii  la'twal.  See  Arch,  Memo- 
rial AND  Triumph. 

ARC   LAMP.     See   Electrical  Terms. 

ARCBSILAUS,  ar'ke-si'los,  Greek  phil- 
osopher: b.  Pitane,  Aeolis,  316  b.c;  d.  241  b.c. 
He  studied  philosophy  at  Athens  and  was 
largely  influenced  by  Crates  and  Crantor.  At 
the  latter's  death  he  became  the  head  of  the 
Academic  School.  Arcesilaus  denied  the  cer- 
tainty of  intellectual  and  sensuous  knowledge 
and  recommended  abstinence  from  all  dog- 
matic judgments.  In  practice  he  held  we  must 
act  on  grounds  of  probabilit>r.  He  wrote  noth- 
ing and  confined  his  activities  to  expounding 
the  Socratic  method,  yet  he  wielded  a  vast  in- 
fluence on  philosophic  thought.  He  was  noted 
for  his  clearness  of  thought,  his  wit,  facility  of 
speech  and  amiable  disposition  and  bearing 
both  to  his  opponents  and  pupils.  Consult  Zel- 
ler,  ^Geschichte  der  griechischen  Philosophies 
(Leipzig  1893). 

ARCH,  an  architectural  term  denoting  a 
structural  form  made  up  of  a  series  of  wedge- 
shaped  stones  or  bricks  so  arranged  over  a 
door  or  window  in  an  edifice  for  habitation,  or 
between  the  piers  of  a  bridge,  as  to  support 
each  other  and  to  carry  in  addition  the  weight 
of  the  superstructure.  These  stones  and  bricks, 
of  a  truncated  wedge  shape,  used  in  building 
arches,  are  called  voussoirs.  The  side  of  an 
arch  between  the  crown  ^and  the  springer,  or 
skewback,  is  called  its  haunch  or  flank,  and  by 
old  English  writers  of  the  16th  century,  its 
hanse.  The  highest  part  of  the  arch  is  called 
its  crown,  or  by  the  old  English  authors,  the 
scheme  or  skeen,  from  the  Italian  schiSna,  the 
back.  The  lowest  voussoirs  of  an  arch  are 
called  springers,  or  skewbacks,  and  the  cen- 
tral one,  the  keystone.  The  under  or  concave 
side  of  the  voussoirs  is  called  the  intrados,  and 
the  outer  or  convex  one  the  extrados  of  the 
arch.  A  chord  of  the  arch  at  its  lower  part  is 
called  its  span,  and  a  line  drawn  at  right  angles 
to  this  chord  and  extending  upward  to  the 
under  side  of  the  keystone  is  called  its  rise. 
The  impost  of  an  arch  is  the  portion  of  the 
pier  or  abutment  whence  the  arch  springs; 
the  thrust  of  the  arch  is  its  outward  pressure 
against  the  abutments.  The  voussoirs  are  also 
called  ring-stones.  The  spandrel  is  the  part 
above  the  haunches,  or,  in  a  bridge,  the  part 
between  the  arch-nng  and  the  roadway.  If 
die  height  of  the  crown  of  an  arch  above  the 
level  of  its  impost  be  greater  than  half  the 
span  of  the  arch,  the  arch  is  said  to  be  sur- 
mounted. If,  on  the  contrary,  it  be  less,  the 
arch  is  said  to  be  surbased.  The  curved  arch 
was  known  to  the  Assyrians  and  the  old  Egyp- 
tians. Sir  J.  G.  Wilkinson  considers  that  it 
existed  in  brick  in  the  reign  of  Amenophis  I, 
about  1540  b.c,  and  in  stone  in  the  time  of 
Psammetichus  II,  600  B.C.  The  evidence  is  de- 
•  rived  from  the  ruins  of  actual  buildings,  but 
paintings  appear  to  carry  the  arch  back  to 
about  2020  B.c.  There  is  no  mention  of  the 
genuine  arch  in  Scripture,  the  term  •arches,* 
in  Ezek.  xl,  16,  being  a  mistranslation.  The 
round  arch  was  brought  into  extensive  use  by 
the    Romans   and   prevailed   everywhere   until 
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the  12th  century  A.D.,  when  the  arch  pointed  at 
the  apex,  and  called  in  consequence  the  pointed 
arch  —  the  one  so  frequently  seen  in  Gothic 
architecture  —  appeared  in  Europe  as  its  rival. 
The  forms  of  both  curved  and  pointed  arches 
may  be  varied  indefinitely.  Of  the  former  may 
be  mentioned  the  horseshoe  arch,  a  name  which 
explains  itself,  and  the  foil  arch,  from  Latin 
folium,  a  leaf,  of  which  there  are  the  trefoil, 
the  cinque  foil  and  the  multifoil  varieties,  so 
named  from  the  plant-forms  after  which  they 
are  modeled.  Other  arches  are  the  equilateral, 
in  which  the  centres  of-  the  circles  whose  inter- 
section constitutes  the  pointed  arch  coincide 
with  the  angular  ijoints  at  the  two  sides  of  the 
base;  the  lancet,  in  which  the  centres  of  the 
circles  fall  beyond  these  points ;  the  drop  arch, 
where  they  fall  within  the  base;  and  the  seg- 
mental ardi^  the  sides  of  which  constitute  seg- 
ments of  circles  containing  less  than  180  de- 
grees. Besides  these  there  are  several  other 
varieties  of  arch  distinguished  by  their  respec- 
tive forms.  The  names  applied  to  arches  may 
be  divided  into  several  classes,  as  referring  to 
geometric  or  familiar  forms,  style  or  position 
in  the  building.  The  following  are  different 
geometrical  forms:  The  flat  arch,  with  vous- 
soirs  radiating  from  one  centre.  Arches  with 
one  centre  are:  semi-circular,  segmental,  horse- 
shoe. Arches  with  two  centres  are:  the  equilat- 
eral pointed  arch,  where  the  centres  of  the 
circles  coincide  with  the  angular  points  at  the 
two  sides  of  the  base;  the  drop  arch,  where 
they  fall  within  the  base;  the  lancet,  where 
they  fall  outside  of  it,  and  the  pointed  horse- 
shoe. The  common  three-centred  arch  is 
called  basket-handled  arch,  this  being  the  form 
generally  used  instead  of  an  ellipse.  Four- 
centred,  six-centred  and  other  similar  forms 
are  occasionally  used  The  names  horseshoe, 
laqcet,  basket-handled,  etc.,  are  given  because 
of  their  resemblance  to  familiar  forms.  Gothic, 
Roman  and  Moorish  arches  are  names  given 
because  these  forms  were  used  in  those  archi- 
tectural styles.  Certain  names  are  given  with 
reference  to  the  i)osition  of  the  arch  in  the 
building,  such  as  discharging  or  relieving  arch, 
where  the  arch  is  placed  over  a  lintel  to  carry 
pressure  to  the  sides. 

Examples  of  arches  are  the  Cloaca  Maxima, 
built  about  641  b.c.,  with  three  concentric  rings 
of  voussoirs,  inside  diameter,  14  feet;  the 
Pont  du  Gard,  built  by  Agrippa,  19  B.C.,  which 
has  semi-circular  arches,  built  of  Pozzuolani 
concrete  with  stone  or  brick  facing.  The  long- 
est masonry  span  in  Europe  is  the  railway 
bridge  over  the  Pruth,  Jaremcze,  Austria,  213 
feet  wide  with  a  rise  of  59  feet,  and  built  in 
1892.  This  shows  hollow  spandrels,  which  are 
const ructionally  and  artistically  correct.  The 
Cabin  John  Bridge,  near  Washington.  D.  C, 
which  carries  an  aqueduct  and  highway,  220 
feet.  The  Wheeling,  W.  Va.,  Main  St.  Bridge, 
built  in  1892,  159  feet  long,  28  feet  rise,  is  de- 
ceptive, as  spandrels  are  hollow,  but  appear  to 
be  solid.  The  great  arch  now  built  for  the 
cathedral  of  Saint  John  the  Divine,  New  York, 
is  of  masonry  resting  on  the  top  of  piers  86  • 
feet  high.  The  span  is  114  feet  from  outside 
to  outside  of  voussoirs.  In  1896  was  built 
the  first  large  concrete  arch  in  the  United 
States,  40  feet  span,  seven  feet  rise,  all  of  con- 
crete. This  was  for  a  highway  bridge.  There 
IS  also  a  60-foot    arch    of    steel-concrete    in 


Franklin  Bridge,  Forest  Park,  Saint  Louis,  Mo. 
<*Concrete  reinforced®  is  the  name  given  to  the 
combination  of  concrete  with  steel  or  iron  in 
building.  Steel-concrete,  armored  concrete^ 
bSton  armi,  ciment  armi,  are  various  terms  for 
such  construction,  now  coming  into  frequent 
use. 

The  Melan  arch  system  was  develoi>ed  by 
Prof.  Joseph  Melan,  using  stiff  ste«l  ribs  or 
beams  embedded  in  concrete  to  form  the  arch 
ring,  following  Austrian  experiments.  Elxam- 
ples  of  Melan  arch  are  found  in  Eden  Park, 
Cincinnati,  Ohio,  70  feet  span;  railwav  bridge 
over  Southern  Boulevard,  Detroit,  Mien.;  road 
bridges  over  the  Passaic,  Patersoii,  N.  J. ;  Kan- 
sas Avenue,  Topeka,  Kan.,  this  being  the 
longest,  having  five  arches,  one  of  125  feet,  two 
of  110  feet  each,  two  of  97  feet  each;  Hyde- 
Park-on-Hudson  for  F.  W.  Vanderbilt,  75  feet 
span;  a  foot  bridge  in  park,  Stockbridge,  Mass., 
100  feet  span,  rise  10  feet,  only  nine  inches 
thick  at  crown;  three-hinged  arch,  Steyr,  Hun- 

fary,  span  137  feet,  rise  only  nine  feet,  or  one- 
fteenth  of  span.  The  Monier  method  is 
concrete  with  wire  netting  embedded  near  the 
soffit.  Arches  of  long  span  and  slight  rise  in 
building  construction  are  being  made  with  the 
Guastavino  system  of  cohesive  cons  true  tioiL 
which  is  practically  a  revival  of  ancient  ana 
mediaeval  building  methods.  See  Arch,  Memo- 
rial AND  Triumphal;  Bridge;  Buttress; 
Vault. 

Frank  D.  Bourne, 
Architect,  Boston,  Mass. 

ARCH,  Memorial  and  Triumphal,  a 
monumental  structure  erected  in  honor  of  some 
prominent  person  or  memorable  event  In  the 
custom  of  temporarily  decorating  the  gates  of 
cities  with  garlands  and  trophies,  on  the  return 
of  a  victorious  general,  we  can  find  the  origin 
of  the  triumphal  arch.  These  are  similar  in 
form  whether  commemorating  a  peaceful  event 
or  a  military  triumph.  In  the  time  of  the 
Roman  republic  temporary  arches  were  erected 
in  honor  of  triumphant  generals.  At  that 
period  also  memorial  arches  or. fomices,  were 
erected  in  memory  of  some  individual  or  to 
ornament  a  city,  but  it  was  not  until  the  time 
of  the  empire  that  the  triumphal  arch,  the 
arcus,  came  into  use,  to  perpetuate  the  glory 
of  a  person  who  had  obtained  the  honors  of  a 
triumph.  Arches  were  often  placed  at  the  en- 
trances of  cities,  becoming  in  such  a  position 
merely  monumental  forms  of  city  gate.  The 
usual  form  of  triumphal  or  memorial  arch 
employed  a  high  and  imposing  semi-circular 
arch  as  its  central  motive,  resting  on  heavy 
piers,  which  were  decorated  generally  with 
Corinthian  columns  and  other  architectural  de- 
tails, statuary,  and  bas-reliefs.  Above  this  was 
a  heavy  mass  of  stone-work  or  attic,  on  which 
was  placed  a  suitable  inscription.  The  arch  of 
Titus,  at  Rome,  is  the  most  remarkable  for  its 
purity,  the  beauty  of  its  sculpture  and  the  har- 
mony of  its  proportions.  It  was  probably 
erected  by  Domitian  in  honor  of  Titus  to  recall 
his  conquest  of  Jerusalem.  In  panels  on  the 
inner  sides  of  the  piers  are  sculptured,  on  one 
side  the  triumphant  Titus  on  his  quadriga  sur- 
rounded by  soldiers;  on  the  other  side  the  tri- 
umphal procession,  with  the  spoils  of  the 
Temple,  the  sacred  vessels  and  the  seven- 
branched  candlestick.    At  the  foot  of  the  Capi- 
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tol,  at  the  side  of  the  Forum,  is  the  arch  of 
SeptJmius  Severus,  erected  in  honor  of  this 
emperor  and  his  two  sons  to  commemorate 
their  victories  over  the  Parthians  and  the 
Arabians.  It  has  small  side  arches  reached  by 
a  few  steps»  and  a  large  central  arch.  The  most 
important  arch  in  Rome  is  that  to  Constantine, 
which  is  similar  to  that  of  Septimius  Sevenis. 
It  was  erected  by  the  Senate  and  the  Roman 
people  in  honor  of  Constantine.  The  arch  of 
Trajan  at  Ancona  was  erected  on  a  pier  which 
serves  as  a  base»  and  was  a  memorial  of  the 
completion  of  that  port^  It  is  said  that  an- 
other arch  of  Trajan  at  Benevento  was  erected 
to  commemorate  an  extension  of  the  Appian 
Way.  In  modern  times  the  name  *^triumphal 
arch'^  is  given  to  a  structure  of  wood  or  staff 
decorated  with  flags,  banners  and  floral  designs, 
as  a  part  of  some  public  celebration,  or  in 
honor  of  some  person ;  for  example,  the  Dewey 
arch  in  New  York.  This  is  an  outgrowth  of 
the  old  Roman  idea.  Modern  history  has  il- 
lustrations of  many  examples  of  this  form  of 
arch.  Albert  Diirer  has  made  many  engravings 
of  the  triumphal  entry  of  the  Emperor  Maxi- 
milian, and  of  the  arches  erected  in  his  honor. 
There  are  also  illustrations  of  arches  for 
Charles  V  at  Boulo^e;  to  Henry  III  at  Lido, 
on  his  trip  to  Vemce.  Rubens  made  the  de- 
signs for  the  triumphal  arch  for  Ferdinand  of 
Austria  at  Antwerp^  and  a  lar^e  arch  was 
erected  to  Louts  XIV  at  the  Barriere  du  Trone. 
There  are  also  triumphal  arches  in  Paris:  the 
Arc  du  Carrousel  near  the  Louvre,  built  by 
Napoleon  I,  now  destroyed;  Porte  Saint 
Denis,  built  by  Louis  XIV;  the  large  Arc  de 
rfitoile,  dedicated  by  Napoleon  to  his  soldiers 
and  sailors;  and  Porte  Saint  Martin  (1674); 
in  Berlin  the  Brandenburgerthor  at  the  en- 
trance of  the  Thiergarten.  In  the  United 
States  there  are  arches  of  this  character  in 
Brooklyn,  N.  Y.,  and  Hartford,  Conn*,  and  the 
Washington  arch- in  New  York. 

Among  celebrated  arches  of  this  character, . 
mediaeval  and  modern,  may  be  named  the  fol- 
lowing gateways:  At  Naples,  the  Arch  of  Al- 
fonso of  Aragon  (1470),  and  the  Porta  C^pu- 
ana;  at  Burgos,  the  Santa  Maria;  at  Mont- 
pellier,  a  17th  centunr  memorial  of  the  revoca- 
tion of  the  Edict  of  Nantes;  at  Milan,  Delia 
Pace;  at  Munich,  Siegesthor  (Victory  Gate) 
(1850) ;  and  at  London,  the  Marble  Arch.  See 
Arch;  Gateway. 

Bibliography-— Bartoli,  P.  S^  <Veteres 
Arcys  Avgvstorvm  Trivmphis  Insignes  ex  Re- 
liqviis  qvae  Romse  adhvc  Svpersvnt>  46  pk. 
(Kome  1824)  ;  Beauyais,  C.  T.,  ^Monuments  dcs 
victoires  et  conquetes  des  Frangais^  (1822); 
Kinch,  ^L'Arc  de  triomphe  de  Salonique^ 
(1890) ;  Knirfit,  VV^  <The  Arch  of  Titus  and 
the  Spoils  of  the  Temple>  (1867)  ;  Norraand, 
L.  M.,  *Arc  de  triomphe  des  Tuileries  6rigc 
en  1806,  d'apres  les  dessins  de  MM.  C.  Percier 
et  P.  F.  L.  Fontaine>  (1830);  Piccioni,  M., 
^Sculpture  of  the  Arch  of  Constantine  and 
Trajan's  Column^  Romae,  n.d.;  Reina,  J.,  ^De- 
scription of  the  Arch  of  Peace  in  Milan >  (Milan 
1839);  Reinach,  S.,  <UArc  de  Titus>  (1800); 
Reland,  ^De  Spoliis  Temple  Hierosolymitani 
in  Arcu  Titans* ;  Rossini,  L.,  <Gli  Archi  Trion-f 
fall,  Onorarii  e  Funebri  degli  Antichi  Romani 
Sparsi  per  Tutta  Italia>    (1836). 

ARCH     BRIDGES.      See    Bridg#»Con- 

STRUCTION,    MODERK    MeTH<M>S    OF. 


ARCH  OF  CONSTANTINE,  a  triumphal 
arch  at  the  junction  of  the  Via  Sacra  with  the 
Via  Triumphalis,  Rome.  It  was  erected  in 
315  A.D.  in  commemoration  of  Constantine's 
victory  over  Maxentius  and  is  the  best  pre- 
served monument  of  ancient  Rome,  probably 
because  it  was  built  by  a  Christian  emperor. 
The  inscription  on  its  face  is  interesting  to 
Christians  as  revealing  the  Emperor's  con- 
version from  paganism.  (See  Arch,  , Memo- 
rial). Consult  Platner,  <The  Topography  and 
Monuments  of  Ancient  Rome*  (New  York 
1911). 

ARCH  OF  SEPTIMIUS  SEVERUS,  a 

well-preserved  triumphal  arch,  erected  203  A.a, 
in  the  Fonmi,  Rome,  to.  commemorate  the 
victories  of  Severus  over  the  Parthians.  The 
arch  is  75  feet  high  and  82  feet  broad.  Above 
the  outer  arches  are  panels  representing  the 
campaigns  of  Severus;  the  pedestals  of  the 
columns  show  groups  of  prisoners  taken  dur- 
ing the  war.  The  arch  was  used  as  a  strong- 
hold in  the  Middle  Ages  and  for  a  time  in 
the  17th  century  the  sioe  passages  were  turned 
into  shops.    See  Arch,  Memorial. 

ARCH  OF  TITUS,  a  memorial  arch  at 
Rome  on  the  Via  Sacra,  erected  in  80  a.d.  in 
honor  of  the  conquest  of  Judaa.  It  is  richly 
sculptured  and  shows  reliefs  of  Titus  in 
triumph,  with  the  plunder  of  the  temple  at 
Jerusalem,  including  the  seven-branched  candle- 
stick and  the  table  of  showbrcad.  In  the  Mid- 
dle Ages  the  fortifications  of  the  Frangipani 
were  built  up  about  the  arch,  and  when  these 
were  taken  down  in  1822,  the  arch  was  also 
taken  down  and  rebuilt  as  fears  were  enter- 
tained for  its  safety.    See  Arch,  Memorial. 

ARCH  OF  TRAJAN.  1.  A  well-preserved 
memorial  arch  at  Ancona,  Italy.  It  was 
erected  by  the  Roman  Senate  in  112  a.d.  to 
commemorate  the  new  harbor  works  erected 
by  Trajan.  It  has  a  single  archway  29  by  46 
feet  2.  A  white  marble  arch  erected  at  Bene- 
vento, Italy,  in  114  A.O.  to  commemorate  the 
completion  of  a  new  road  to  Brundisium  by 
Trajan.  It  is  50  feet  in  height  and  its  rdiefs 
portray  Trajan's  victories  over  the  Dacians.  It 
is  one  of  the  best-preserved  specimens  of  the 
Roman  arch. 

ARCH^AN.     See  Archean. 

ARCHiEAN,  ar-ke'an,  PERIOD,  a 
term  applied  to  the  most  ancient  division  of 
the  geological  time-scale.  The  rocks  referred 
to  this  period  underlie  the  oldest  sedimentary 
and  fossiliferous  strata  and  hence  are  often 
called  the  fundamental  complex.  They  are 
entirely  of  crystalline  character,  consisting  of 
granite  and  basic  eruptives,  gneisses  and  schists, 
all  of  which  bear  evidence  of  having  under- 
gone great  disturbance  and  metamorpnism,  so 
that  it  is  impossible  to  work  out  any  order  of 
stratagraphic  succession  that  will  apply  to  dif- 
ferent regions.  Their  great  uniformity  of  com-r 
position  over  wide  areas,  their  marked  charac- 
teristics which  differentiate  them  f roni  all  other 
groups  of  rocks,  and  their  basal  position  in  the 
geological  scale  have  led  many  geologists  to 
believe  that  the  Archaean  rocks  represent  a 
portion  of  the  original  crust  of  the  earth  as  it 
solidified  from  molten  magma.  While  this 
view  has  not  found  universal  acceptance,  it  is. 
quite  certain  that  if  the  first  solidification  of 
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the  earth  is  still  preserved  anywhere,  it  is 
present  in  this  formation.  The  Archaean  rocks 
are  known  to  occur  in  all  of  the  continents,  al- 
though in  sotae  regions  they  have  been  brought 
to  the  surface  only  after  long  periods  of 
erosion  during  which  immense  thicknesses  of 
overlying  strata  were  removed.  In  North 
America  they  cover  much  of  the  region  be- 
tween the  Arctic  Ocean  and  the  Great  Lakes, 
and  are  also  found  in  the  Adirondacks,  along 
the  Appalachians  and  in  the  Rocky  Mountains. 
They  occur  in  many  parts  of  Europe,  especially 
in  Scandinavia,  France,  Germany  and  Austria, 
in  eastern  Asia  and  In  central  Africa.  See 
Gedlogy. 

ARCHiEOLOGICAL,  ar-k?-6-l6j'i-kai, 
INSTITUTE  OF  AMERICA,  a  society 
formed  in  1879  for  the  purpose  of  promoting 
and  directing  archaeological  investigation  and 
research.  Under  its  direction  several  import- 
ant excavations  were  conducted  on  the  site  of 
the  ancient  city  of  Assos.  It  publishes  a  bi- 
monthly Journal,  which  is  its  official  organ. 
It  has  a  membership  of  1,050. 

ARCH.ffiOLOGY,  arTc^ol'o-jI  (^antiq- 
uity-study'),  the  history  of  antique  human 
progress  as  inferred  from  relics  of  man's  in- 
dustry or  presence,  apart  from  written  records. 
It  is  thus  identical  with  history  where  there 
are  no  such  records,  and  supplementary  mate- 
rial for  it  when  they  exist.  It  is  distinguished 
from  anthropology  as  concerned  chiefly  with 
industrial  and  artistic  rather  than  social  and 
political  progress.  But  its  limit  neither  of 
date  nor  of  subject  can  be  sharply  fixed.  The 
antiquities  of  a  country  are  relative  to  its 
present  and  its  records;  400  years  in  Mexico 
brings  us  to  pure  archaeology,  2,000  in  Greece 
and  Rome  is  almost  this  side  of  it,  all  west- 
Asian  history  belongs  to  it  Even  written 
records,  if  inscriptions  on  stone  or  brick,  or 
papyri,  are  archaeological  when  pertaining  to 
an  extinct  civilization;  if  classical,  they  are 
history,  epigraphy,  or  palaeography.  Nor  can 
we  wholly  dissociate  the  biological  study  of  the 
bones  found  in  a  prehistoric  camp,  river  drift 
or  cave  (palaeontology),  from  that  of  the  flints, 
worked  bones,  drawings,  etc,  found  with  them, 
as  evidences  of  mechanical  and  intellectual 
progress  (archaeology),  and  the  social  organ- 
ism implied  by  the  camps,  food,  ruddle,^  etc. 
(anthropology).  The  genesis  of  the  science 
restricted  the  name  at  first  to  remains  of 
classical  art  and  architecture,  still  often  re^ 
garded  as  its  most  important  section,  through 
its  illumination  of  classic  literature;  but  gen- 
eral archaeology  does  not  merely  supplement  a 
developed  histoiy;  it  reveals  the  very  existence 
of  empires,  nations,  races,  cultures,  stages  of 
human  progress,  otherwise  unsuspected,  and 
carries  our  knowledge  far  into  the  geological 
past. 

The  classical  branch,  whose  material  was 
relatively  accessible  and  its  bearing  obvious, 
•naturally  originated  first  in  the  18th  century; 
general  archaeology  is  the  creation  wholly  of 
the  19th  century  and  has  two  independent 
origins.  On  one  side  it  springs  from  the  de- 
cti)nerment  of  the  Egyptian  hieroglyphs,  un- 
veiling a  remote  history  implying  a  still  more 
remote  one  and  making  scholars  realize  lor 
the  first  time  how  futile  were  the  distorted 
scraps  of   classical  tradition.     This  was   fol- 


lowed by  excavations  in  Mesopotamia  which 
uncovered  the  remains  of  the  Assyrian  cul- 
ture, and  by  the  decipherment  of  the  cuneiform 
characters.  Here  it  was  first  realized  that 
archaeology  is  the  one  branch  of  history  (for 
numismatics  is  a  department  of  archaeology) 
that  absolutely  settles  historical  questions.  A 
written  statetnent  may  be  a  falsehood  or  mis- 
take, but  an  inscription  is  conclusive  as  to  its 
date  and  writer.  On  the  other  side,  archaeology 
springs  from  the  examination  of  relics  of  an- 
tiaue  man  in  burial  mounds,  kitchen  middens, 
lake  dwellings,  caverns'  and  river  drifts,  show- 
ing his  coexistence  with  animals  long  extinct 
and  in  geologic  ages  long  gone  by.  These  two 
streams  have  gradually  resulted  in  a  vast 
storehouse  of  verified  knowledge,  not  only  un- 
suspected, but  revolutionary  of  assertions  pre- 
viously supposed  axiomatic.  Briefly,  archaeol- 
ogy has  shown  that  civilization  is  not  a  sudden 
mushroom  growth  of  a  few  dozen  centuries, 
from  a  single  centre  and  a  highly  developed 
group,  but  a  gradual  evolution  through  enor- 
mous ages  in  all  parts  of  the  world,  from  that 
intermediate  condition  between  apehood  and 
manhood  which  we  know  must  have  existed, 
but  of  which  no  positively  demonstrable  evi- 
dence has  been  discovered.  Savagery,  as  we 
know  it,  is  a  long  step  in  advance. 

In  place  of  the  convenient  division  into 
*^civilized,  half -civilized,  and  bari)arous,*  we 
have  many  stages  of  culture,  based  on  the 
knowledge  of  natural  forces,  the  utilizing  of 
natural  products  bjf  art  .and  the  co-ordination 
of  social  groups,  in  combinations  almost  as 
endless  as  the  notes  of  an  organ,  the  same  tribe 
being  almost  civilized  on  one  side  and  wholly 
savage  on  another.  The  classification  oi  these 
grades  is  somewhat  different  in  archaeology  and 
anthropology.  The  latter,  in  Lewis  H.  Mor- 
gan's system  (which  needs  much  qualification) 
marks  seven  stages:  The  first  prior  to  the  use 
of  fire;  the  second  mariced  by  the  discovery 
of  fire  (fire  can  hardly  be  said  to  have  been 
discovered  by  man,  as  it  long  preceded  the 
dawn  of  humanity,  and  its  availability  for 
warmth,  and  subsequently  for  cooking,  would 
come  about  naturally,  i.  e.,  without  any  effort  of 
intellectualit3^  on  man's  part),  and  of  catching 
fish;  the  third  by  the  bow  and  arrow  (the 
significance  of  the  bow  and  arrow  in  archaeol- 
ogy is  not  the  same  wherever  this  form  of 
weapon  was  in  use.  It  had  an  independent 
origin  in  each  continental  area,  and  whatever 
the  starting  point  or  prompting  of  the  inventive 
faculty,  the  ultimate  outcome  would  neces- 
sarily be  the  same.  If,  as  persistently  claimed. 
North  America  received  its  quota  of  humanity 
from  Asia,  it  is  certain  it  was  at  a  date  so 
early  that  the  bow  had  not  anywhere  been  in- 
vented);  the  fourth  by  pottery;  the  fifth  by 
the  domestication  of  animals,  or  the  use  of  ir- 
rigation, polished  stone  or  bronze  tools,  and  the 
occurrence  of  adobe  or  stone  architecture;  the 
sixth  by  the  use  of  iron;  the  seventh,  or  true 
civilization,  by  phonetic  alphabets  ana  written 
records.  Archaeology,  however,  finds  it  con- 
venient to  classify  man  wholly  according  to 
the  material  and  construction  of  his  imple- 
ments, these  having  in  fact  accompanied  and 
determined  with  great  accuracy  a  correspond- 
ing^ set  of  changes  in  industrial  arts  and  even 
social  development.  Accordingly  it  divides  hu- 
man progress  into  the  Eolithic  (^Stone-Dawn*) 
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the  Palaeolithic  or  Old  Stone,  the  Neolithic  or 
New  Stone,  the  Bronze  and  the  Iron  Ages;  a 
portion  of  these  being  still  further  subdivided. 

For  vast  epochs  after  the  appearance  of  man 
upon  the  eardi  no  record  of  his  presence  exists 
or  can  exist  except  a  palaeontological  one  — 
his  bones.  He  doubtless  wrenched  off  tree 
branches  and  threw  or  hammered  with  stones, 
like  the  higher  simians,  but  we  cannot  prove 
a  broken  branch  or  scratches  on  a  stone  to  be 
artificial,  or  due  to  man  rather  than  to  orang. 
When,  however,  a  stone  is  rubbed,  or  evidently 
bruised  from  repeated  use,  still  more  when  a 
number  of  these  are  found  near  together,  we 
know  that  something  more  than  casual  use  by 
an  animal  has  produced  the  result;  but  it  may 
marie  only  the  utterly  unriscn  savage;  who 
lives  on  nuts  and  fruits  and  sleeps  under  any 
casual  tree  or  bank  and  has  not  thought  of  im- 
proving on  nature. 

The  distinction  mtist  be  kept  in  mind,  how- 
ever, between  an  implement  and  an  artifact 
and  the  former  is  even  more  durable  than 
any  skeleton  or  part  thereof ;  but  no  amount  of 
use  of  a  pebble  as  a  hammer  can  distinguish 
its  abraded  surface  from  that  of  one  in  use  by 
the  latest  aborigines.  This  is  peculiarly  true  of 
quartzite  pebbles,  that  seem  to  take  on  no  ap- 
preciable patinations,  that  sure  guide  to  the 
antiquity  or  lack  of  it,  of  an  artifact  The  first 
identifiable  stage  of  real  culture  is: 

The  Eolithic  Age.r>-This  probably  began 
(probably  elsewhere  also)  in  Kent,  England, 
where  loiose  flints  lay  about  or  might  be  easily 
dug  from  the  chaflc  These  were  very  roughly 
hammered  into  an  edge  that  would  bruise  off  a 
stick  or  into  a  grip  for  the  hand;  so  roughly, 
indeed,  that  their  having  received  deliberate 
art  at  all  was  long  bitterly  contested.  They 
are  found  in  river  deposits  on  the  top  of  hills 
600  feet  above  the  present  stream-beds,  which 
must  therefore  have  been  excavated  since. 
Even  in  this  remote  antiquity  man  was  no  new 
organism  on  the  earth,  and  this  stage  of  cul- 
tiu-e,  from  the  excessive  slowness  of  progress 
in  the  early  stages,  must  have  lasted  for  a 
lorn?  period. 

The  eolithic  implement  will  always  be  a  sub- 
ject for  dispute,  because  so  like  in  every  char- 
acteristic the  ttnfinishcd  implement  of  a  more 
specialized  type.  Wherever  the  unmistakable 
polarlithic  artifact  is  found,  there  will  also  be 
a  still  cruder  object,  yet  distinctly  artificial, 
which  comes  within  the  classification  of  ^eo- 
lith.* It  may  or  may  not  be,  under  such  cir- 
cumstances, but  such  objects  tell  quite  another 
story  when  they  are  found  in  de|K>sits  of 
g^ravel  older  than  the  latest  glacial  drift,  and 
unassociated  with  any  other  trace  of  man's 
handiwork.  This  occurs  in  North  America  and 
serves  the  double  purpose  of  establishing  the 
geological  antiquity  of  man  on  this  continent  and 
demonstrating  the  fact  of  an  eolithic  culture 
in  Europe  and  presumably  in  Asia  and  Africa. 

The  Palaeolithic  Age  succeeded;  the 
former  till  recently  was  reckoned  a  part  of  it. 
It  is  now  further  mvided  into  two  chief  periods, 
from  the  anthropological  differences  implied, 
those  of  the  river  gravels  and  of  the  cave- 
dwellers  ;  and  the  latter  again  into  three  others, 
with  well-marked  stages  of  culture.  More  spe- 
cificalW : 

1.  River  gravels  up  to  200  feet  above  pres- 
ent beds  (^'^Achulcen*).    The  remadns  are  mas- 


sive flints  scarcely  less  rude  than  the  former, 
but  unmistakably  worked.  They  still  antedate 
any  permanent  dwelling  or  shelter. 

2.  Cave-dwellers.  Man  now  has  a  perma- 
nent though  not  artificial  dwelling,  and  the 
germ  of  family  life  is  bom.  (a)  *Mouste- 
rien*:  Flint  flaJces  split  off  (the  first  true  ar- 
tificial tool),  and  massive  flints  hammered  into 
definite  shapes,  with  others  rude  like  the  for- 
mer, (b)  *Solutrien" :  Flints  carefully  worked 
and  finely  shaped,  (c)  *Magdalenicn' :  Well- 
shaped  flint  tools,  plentiful  bone-working  with 
them,  and  drawings  on  implements  and  the 
walls  of  caves. 

All  these  remains  have  been  found,  along 
with  fossils  of  the  mammoth,  cave-bear,  cave- 
lion,  sabre-toothed  tiger  and  other  extinct 
forms,  in  ancient  river  deposits,  deep  under 
stalagmitic  ^accumulations  in  caves,  beneath 
American  lava-beds,  etc.  The  age  assigned  to 
these  deposits  by  geologists  is  from  100,000  to 
300,000  years.  Another  clue  of  the  same  sig- 
nificance is  the  circumstance  that  in  Egypt 
flints  are  found  together,  of  which  the  latest, 
neolithic,  were  dug  and  worked  fully  7,000 
years  ago,  and  are  tingled  only  a  faint' brown, 
while  others,  palaeolithic,  have  turned  nearly  • 
black.  The  most  conservative  estimate  is  100,- 
000  B.C  for  the  bep^nning  of  the  eolithic  pe- 
riod; the  palaeolithic  had  not  ended  yet,  but 
in  the  advanced  regions  it  began  to  be  dis- 
placed by  the  neolithic  perhaps  10,000  B.C. 
Roughly  speaking,  the  Old  Stone  periods  cover 
a  space  10  times  as  long  as  all  those  since 
put  together,  the  latter  succeeding  each  other 
with  relative  swiftness,  as  progress  accelerates 
by  its  own  development.  In  some  respects  the 
19th  century  has  shown  more  advance  than  all 
the  previous  half -million  years  of  man's  exist- 
ence. The  rate  of  progress  has  depended 
greatly  also  on  the  natural  advantages  offered : 
the  flint  mines  of  the  English  chalk  hills  with  the 
early  savage  perhaps  corresponded  to  the  coal 
and  iron  mines  of  the  present,  producing  rapid 
advance  in  skill  and  also  competition  of  tribes, 
the  stronj^er  expelling  the  weaker  from  the 
coveted  districts.  On  the  other  hand,  the  lack 
of  domesticable  animals  in  America  had  much 
to  do  with  its  slight  progress  under  barbarism. 

The  occurrence  of  a  Pal(toUthic  Age  in 
North  America  gave  rise,  when  first  suggested, 
to  intemperate  opposition  and  as  this  was  based 
on  icporance,  the  illogical  position  was  more 
amusing  than  convincing;  but  the  evidence  of 
a  geological  antiquity  steadily  accumulated  un* 
til  now  the  existence  of  man  in  North  America 
in  what  is  accepted  as  the  palaeolithic  culture 
is  a  commonplace  in  the  world's  range  of 
knowledge. 

What  is  included  in  the  term  Paleolithic  is 
still  a  subject  of  debate.  The  name,  as  origi- 
nally applied  by  Lubbock  (Lord  Avebury)  to 
the  large  almond-shaped  artifacts  of  ancient 
gravel  deposits,  has  been  extended  until  it  in- 
cludes more  specialized  forms  of  artifacts  and. 
as  a  whole,  indicates  tiiat  man  at  that  time  and 
under  those  conditions  was  not  as  bestial  as 
some  groups  of  man,  not  yet,  or  but  recently, 
extinct. 

Our  knowledge  of  man's  career  on  earth, 
ab  initio,  is  too  fragmentary  to  speak  in  posi- 
tive terms  as  to  the  progress  any  group  made 
before  its  disappearance,  for  there  is  no  in- 
stance of  a  people  contintiing  from  late  tertiary  ^ 
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time  to  the  present  in  any  one  locality.  Oc< 
cupation,  abandonment  and  reoccupation  was 
the  rule,  and  hence  it  follows  that  no  worked 
instance  has  been  brought  to  light  of  a  strictly 
palaeolithic  people  gradually  becoming  neo- 
lithic in  culture.  The  more  specialized  status 
replaced  the  less  advanced,  and  two  peoples, 
not  one,  appear  in  the  change.  That  the  North 
American  Indian  emerged  from  a  palaeolithic 
to  a  neolithic  stage  is  a  natural  inference,  as 
we  have  no  geological  conditions  as  in  Europe 
to  guide  us  in  determining  relative  antiquity  of 
this  or  that  area  and  its  artifacts,  but  so  dis- 
tinct ^re  the  conditions  that  separate  one  de- 
posit of  sand,  gravel  and  clay  from  another, 
and  so  characteristic  are  the  artifacts  of  those 
different  deposits,  it  is  logical  to  assume  that 
one  period  of  occupation  ceased  before  a  suc- 
ceeding one  began.  Were  we  dealing  with 
stratified  rock,  there  would  be  no  confusion; 
no  question  could  arise,  and  the  determination 
of  actual  conditions  could,  in  the  case  of  sands, 
be  accomplished  by  excavations  on  so  great  a 
scale  that  demonstration  could  be  had  by  virtue 
of  numbers  of  artifacts  found  and  circumstance 
of  occurrence  recorded.  This  has  now  been 
done  and  .not  only  has  the  antiquitv  of  man  in 
North  America  been  fully  established,  but  the 
incoming  and  vanishing  of  one  or  more  peo- 
ples occurred  prior  to  the  final  possessing  of 
the  land  by  the  historic  Indian. 

The  Neolithic  Age  is  the  evident  begin- 
ning of  modem  life,  made  possible  by  improved 
working  tools.  The  remains  of  this  period  are 
not  buried  under  geologic  deposits,  but  lie  on 
or  near  the  surface.  Recent  finds  in  Florida 
of  apparently  neolithic  culture  have  occurred 
at  such  depth  and  under  such  geological  con- 
ditions as  to  indicate  a  greater  antiquity  of 
Neolithic  Man  in  North  America  than  had 
been  held.  They  are  no  longer  merely  ham- 
mered or  chipped,  but  rubbed  or  ground  to 
shape,  giving  a  sharper  edge  and  a  smoother 
surface.  There  is  a  gradual  advance  in  the 
best  specimens  to  weapons  and  tools  almost 
equal  to  metal,  such  as  lance  heads,  arrow 
heads,  knives,  daggers,  awls,  chisels  and  axes 
of  razor-like  sharpness  and  needle  points,  serv- 
iceable for  and  accompanied  by  highly  devel- 
oped arts  and  manufactures,  a^culture  and 
navigation,  of  remarkable  magnitude  and  va- 
riety. As  timber  could  now  be  easily  cut,  men 
built  large  wooden  dwellings  and  rowing  gal- 
leys. Early  in  the  period  we  find  immense 
earthworks  both  for  defense  and  for  burial; 
later,  in  the  cities,  brick  architecture  and  fine 
engineering.  The  lake  dwellings  of  central  Eu- 
rope and  England  belong  to  this  period,  and, 
being  built  on  piles  over  the  water,  combined 
security  against  wild  beast  and  animals  with 
easy  fishing,  a  fashion  that  spread  widely  and 
no  doubt  rapidly:  indeed,  some  of  them  with 
their  neolithic  inhabitants  lasted  into  historic 
times.  From  these  discoveries  it  is  evident  that 
man  not  only  hunted  and  fished,  but  raised 
grain,  vines,  fruit  and  flax,  breeding  domestic 
animals  to  draw  the  plow,  another  immense 
gain  to  agriculture ;  spun  and  wove ;  made  pot- 
tery, and  not  only  ornamented  that  but  his 
tools  as  well,  shaping  them  for  beauty  as  well 
as  use,  thus  showing  development  of  aesthetic 
taste.  Still  more  important  was  the  social  de- 
velopment. The  large  camps  indicate  a  settled 
tribal  society,  the  careful  selection  of  material 


from  considerable  depths  indicates  combined 
labor  in  mining. 

Between  this  and  the  Bronze  Age  there  ex- 
isted in  some  countries  what  is  called  by  some 
archaeologists  a  Copper  A^e,  where  native  cop- 
per was  hardened  with  oxide  of  arsenic;  but  as 
it  did  not  drive  out  flint  tools,  but  only  supple- 
mented them,  it  is  hardly  entitled  to  be  called 
an  epoch,  and  is  not  accompanied  by  any  iden- 
tifiable advance  in  general  progress  consequent 
upon  it,  like  the  others. 

This  is  peculiarly  true  of  North  America, 
where  copper  was  used  extensively  and  fash- 
'  ioned  not  only  into  useful  but  ornamental 
shapes,  but  it  always  supplemented  and  never 
replaced  the  use  of  elaborately  chipped  and 
polished  stone  artifacts.  It  is  known  almost 
to  a  certainty  that  the  Indians  were  well  sup- 
plied with  copper  at  the  time  of  initial  Euro- 
pean contact,  and  some  of  it  appears  to  have 
been  mistaken  for  gold  by  the  avaricious  col- 
onists. As  metal,  it  was  of  use  to  the  Euro- 
peans and  collected  wherever  possible  for  con- 
version into  vessels  for  culinary  use.  In  this 
way  was  lost  a  vast  amount  of  valuable  eth- 
nological materia],  which,  had  it  been  pre- 
served, would  have  thrown  much  light  on  the 
status  of  the  aborigine  at  that  time. 

The  Bronze  Age,  however,  was  an  enor- 
mous step  forward  It  was  earlier  in  Ass3rria 
than  Egypt,  probably  from  the  Armenian  cop- 
per :  the  former  introduced  it  by  5000  B.c. ;  the 
latter  not  fully  till  about  3000»  and  did  not  use 
it  freely  till  1600,  only  500  years  or  so  before 
iron  displaced  it  And  in  all  countries  stone 
implements  were  still  used  in  sacrifices  to  the 

gods,  who  did  not  Uke  new  inventions.  The 
ardness  of  the  alloy  of  copper  and  tin  seems 
to  have  been  realized  before  its  toughness  and 
the  many  advantages  given  by  ability  to  cast 
it;  hence  at  first  the  stone  tools  and  imple- 
ments were  simply  copied  in  massive  bronze, 
and  were  needlessly  heavy  and  limited  in  pat- 
tern. But  as  its  properties  became  evident  the 
tools  were  much  lightened,  and  made  thin  yet 
stiff  with  embossed  patterns,  and  various  kinds 
invented  which  could  not  have  been  made  in 
stone,  as  the  sickle  gouge,  etc  The  axe,  or 
celt,  was  first  made  as  a  plain  bronze  wedge 
fastened  by  a  thong,  as  with  stone;  then  cast 
with  a  socket  for  the  helve,  an  extraordinary 
gain  in  efficiency.  There  were  light  cups  and 
kettles,  knives  and  chisels,  spear-  and  arrow- 
heads, swords  and  daggers  and  bronze-bound 
shields  and  a  mass  of  personal  fastenings  and 
adornments.  Some  of  these  were  impossible 
in  stone,  as  buttons,  buckles  and  pins,  necklets, 
bracelets,  rings  and  earrings.  A  priceless  col- 
lection of  these  objects  was  found  at  Bologna, 
Italy,  in  the  shape  of  the  abandoned  stock  of 
an  ancient  bronze  founder.  The  industrial  ad- 
vantage of  this  newly  found  hardness,  tough- 
ness and  variety  developed  industries  and  trade 
immensely;  it  also  made  possible  for^the  first 
time  true  stone  architecture  and  engineering  of 
hewn  and  dressed  stone.  No  small  branch  of 
business  in  stoneless  Egypt  was  the  quarrying 
and  transportation  of  stone  ^  for  the  public 
works  from  the  southern  rockier  regions. 

Mcgolithic  remains,  wherever  they  occur, 
have  alwavs  given  rise  to  much  speculation  as 
to  age  and  origin.  If  our  present  actual  knowl- 
edge of  such  antiquities  m  Europe  and  Asia 
lays  bare  the  secret  of  their  origin  and  approx- 
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imate  date  of  construction,  the  same  cannot  be 
said  of  somewhat  similar  structures  in  North, 
Central  and  South  America.  Led  by  resem- 
blances, real  or  fancied,  these  examples  in 
American  forests  of  masonry  on  a  gigantic  scale 
have  been  held  to  demonstrate  the  ^influence'* 
of  that  people  of  another  continent,  whose 
work  *^appears*  to  have  been  the  model  for  the 
American  structure. 

This  is  scarcely  logical-.  Close  resemblance 
may  be  accidental  and  the  same  thought  may 
arise  in  minds  that  have  no  knowledge  of  the 
existence  of  another  people  than  themselves.  A 
rock-shelter  or  a  limestone  cavern  may  read- 
ily suggest  an  artificial  shelter  of  stone  and 
once  this  thought  arises,  the  steps  toward  elab- 
orate, artistic  and  we  may  add  scientifically 
constructed  buildings  would  inevitably  follow. 
The  engineering  difficulties  would  be  solved,  if 
not  everywhere  in  the  same,  always  in  a  simi- 
lar way,  and  no  borrowing  of  ideas  is  called  for. 

As'  it  cannot  be  shown  that  the  climatic  or 
physical  conditions  in  the  Americas  was  ever 
such  that  local  advance  was  impossible  among 
its  native  races,  the  ^influence*  or  actual  pres- 
ence of  a  foreign  people  is  not  called  for  to 
make  plain  the  peopling  of  these  continents, 
and  the  checkered  careers  of  its  various  na- 
tions, races,  tribes  or  whatsoever  designation 
may  be  preferred  in  distinguishing  them. 

The  Iron  Age  is  the  present  ^though  the 
19th  century  devdoped  what  is  really  a  distinct 
era,  the  Steel  Age,  making  possible  many  ad- 
vances beyond  those  of  iron),  and  the  most  of 
its  course  belongs  to  history.  It  originated 
from  about  1200  to  1000  B.c  — that  strange 
period,  in  seeming  the  blackest  in  the  calendar 
of  the  ancient  world,  when  the  old  civilization 
of  Mesopotamia  had  collapsed  under  the  Se- 
mitic invaders,  Egypt  had  sunk  into  decay,  and 
barbarism  seemed  to  have  reasserted  its  reign 
over  both  the  Eastern  and  Western  world,  yet 
in  which  lies  the  birth  of  perhaps  the  three 
greatest  factors  of  human  progress  in  historic 
times  —  the  use  of  iron,  the  alphabet,  and  the 
Hebrew  nation.  The  first  is  thought  to  have 
sprung  from  Armenia;  regarding  the  second 
the  Phoenician  origin  is  still  valid;  the  third 
is  a  mysterious  gift  of  Arabia. 

Babylonia  and  Assyria. —  The  civilization 
of  the  Mesopotamian  plain  is  not  only  the  old- 
est in  the  world  so  far  as  known,  but  the  first 
(unless  with  the  possible  exception  of  Egypt) 
where  men  settled  in  great  aty  communities 
tmder  an  orderly  government  with  a  developed 
religion,  practising  agriculture  by  irrigation, 
erecting  adobe  buildings  and  using  a  syllabified 
vjrriting.  All  modern  Western  civilization  is 
its  direct  descendant  through  Greek  and  Ro- 
man periods,  so  that  in  studying  it  we  are 
studying  our  own  ultimate  intellectual  and  even 
religious  pedigree.  Its  astronomers  gave  us  the 
division  of  the  year  into  months,  weeks  and 
days,  the  signs  of  the  zodiac,  the  constellations, 
the  division  of  the  circle  into  degrees;  its  art 
was  the  foundation  on  which  Greek  and  Etrus- 
can art  was  built;  its  religious  names,  forms 
and  traditions  are  a  deep  element  in  the  He- 
brew, as  in  its  cosmogony  and  mythology  and 
such  forms  as  the  Psalms,  and  hence  enter  into 
Christian  thought.  Nor  are  we  the  only  bene- 
ficiaries. For  some  6,000  years  the  cuneiform 
was  the  business  and  literary  script  of  the 
whole  civilized  world,  the  one  method  of  writ- 


ing from  the  western  Mediterranean  to  India, 
and  probably  the  origin  even  of  the  Chinese,  as 
Mesopotamian  civilization  was  the  parent  of 
Chinese  civilization. 

The  physical  difficulties  and  dangers  of  ex- 
ploration in  this  district  (once  a  garden  and 
turned  into  a  desert  by  Turkish  mis^ovcrnment, 
a  region  without  supplies  or  administrative  or- 
der, and  infested  by  hordes  of  dangerous 
Bedouins),  as  well  as  the  difficulty  of  obtaining 
justice  or  possession  of  one's  p^oods  from  the 
Turkish  authorities  after  finding  them,  have 
kept  it  far  behind  that  of  Egypt  in  thorough- 
ness ;  but  the  results  have  been  not  less  splendid 
in  additions  to  our  knowledge  of  the  past.  The 
earliest  studies  —  those  of  J.  B.  Rich,  Indian 
Consul-General  at  Bagdad,  in  181&-20,  who  col- 
lected sculptures  and  outlined  Assyrian  art ;  the 
excavations  by  the  French  consul,  Botta,  at 
Khorsabad  in  1843,  of  Ninirud  and  Nineveh  by 
Layard  in  1845-51,  and  Hormuzd  Rassam  in 
1854  —  were  of  relatively  modern  Assyrian 
sites.  The.  first  entrance  on  the  ancient  Baby- 
lonian civilization  was  made  at  Erech  (1849- 
52)  by  Loftus;  a  further  one  by  Sarzac  in 
the  important  Tello  excavations  of  1876^1 ; 
but  b/  far  the  most  important  was  by  the 
Amencans,  Peters  and  Haynes,  with  Hilprecht, 
at  Nippur  from  1889  down.  This  was  prob- 
ably the  first  city  foundation  in  the  world, 
dating  from  about  7000  B.C.,  then  a  seaport  and 
now  120  miles  inland;  and  the  great  temple 
library  has  poured  fioods  of  light  on  the  politi- 
cal and  social  condition  of  this  mother-land  of 
modem  culture.  Next  to  this,  our  greatest 
source  of  information  —  for  Babylonian  history 
almost  the  whole  —  has  been  the  library  of 
Nabonidus,^  the  last  king,  at  Babylon.  The 
whole  fabric  of  Assyrian  chronology  rests  on 
his  statement  that  Naram-Sin,  the  son  of  Sar- 
gon,  lived  3,200  years  before  his  time  —  a  sus- 

f>icious  number,  the  dubiousness  of  which 
eaves  half  that  chronology  a  thousand  years 
or  so  doubtful.  But  the  subject  was  practically 
sealed  till  the  decipherment  of  the  inscriptions 
gave  the  key;  and  this  was  immensely  compli- 
cated by  the  fact  that  the  cuneiform  character, 
like  the  modern  alphabet,  did  not  imply  any 
given  language,  but  was  used  for  all  the 
tongues  of  the  then  civilization.  The  first  step 
was  taken  in  1800  by  Grotefend.  who  identified 
Persian  names  and  then  appliea  the  characters 
to  other  names,  till  he  made  out  several  Per- 
sian inscriptions,  while  Bournouf  (1836)  and 
Lassen  (1836-44)  worked  out  the  rest  of  the 
Persian  alphabet.  But  this  was  only  a  small 
part  of  the  enormous  Assyrian  syllabary  of  600 
signs.  The  task  was  finally  accomplished  by 
Sir  Henry  Rawlinson  by  means  of  the  great 
trilingual  Behistun  (q.v.)  inscription,  in  Assy- 
rian, Median,  or  Vannic,  and  Persian;  his 
knowledge  oi  old  Persian  gained  from  Zend 
and  Sanskrit  enabled  him  to  identify  the  Per- 
sian words  in  Assyrian  character,  and  thus  re- 
solve the  vast  Assyrian  syllabanr.  This  has 
given  the  clue  in  turn  to  the  other  languages 
written  in  the  cuneiform:  the  old  Sumerian, 
Median,  etc. 

The  p^eneral  results  are  as  follows:  The 
earliest  mscriptions  show  us  a  mixed  people 
speaking  two  languages :  one^  certainly  Semitic, 
the  other^  an  archaic  Semitic  or  Aryan  (the 
Ural-Altaic  affinity  is  now  discredited).  The 
non-Semitic     element     known     as      Sumerian  j 
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(*river-men*?)  is  believed  to  be  Aryan,  re- 
lated to  the  Caucasian  tribes,  and  to  be  the 
original  settlers  of  the  valley.  Into  this  valley 
came,  somewhere  between  10,000  and  8000  b.c,  a 
Semitic  invasion  ( Accadians  =  *hi^hland- 
ers*?)  from  the  upper  Euphrates-Tigris  val- 
leys, and  by  5000  B.c.  had  developed,  through 
the  mixture  of  two  powerful  stocks,  the  won- 
derful civilization  we  know.  The  beginnings 
were  in  the  Neolithic  Age,  but  by  7000  B.c.  the 
people  were  already  organized  into  nations,  and 
built  fortified  towns,  the  centre  and  heart  of 
each  being  the  temple  of  the  local  god,  raised 
on  immense  piles  of  brickwork.  They  had 
finely  colored  and  ornamented  pottery,  made 
with  the  potter's  wheel.  The  principle  of  the 
arch  was  known  as  early  as  5000  B.c. ;  the  archi- 
tecture was  careful  and  related  to  the  nature 
of  material;  drainage  systems  were  constructed 
to  prevent  soaking  into  the  adobe.  Several 
important  centres  existed  by  about  7000  B.C., 
including  Nippur,  Ur,  Eridu  and  probably 
Erech.  When  we  first  find  inscriptions,  per- 
haps about  4000  b.c,  there  had  already  been 
evolved  from  the  old  picture-writing  a  system 
of  conventionalized  line-symbols,  some  .pure 
pictographs,  some  ideographs,  some  syllables; 
and  while  at  first  the  writing  was  entirely  vo- 
tive or  commemorative,  and  stone  used  as  the 
material  with  straight  lines,  it  was  soon  ap- 
plied to  business  and  record,  the  ever-present 
clay  utilized  and  the  lines  assumed  the  fa- 
miliar wedge  or  cuneiform  shape.  Sculpture 
and  the  engraving  of  gems  and  gold  were  al- 
ready at  a  high  level  shortly  after  4000. 

The  history  will  be  found  under  Assyria 
and  Babylonia.  The  great  landmarks  are  the 
reign  of  Sargon,  the  Charlemagne  of  the  an- 
cient world,  who  founded  a  huge  west- Asiatic 
*^empire*  from  north  Arabia  to  Armenia  and 
west  to  the  Mediterranean;  the  second  great 
Semitic  invasion  from  Arabia  about  2500  b.c., 
overrunning  south  Babylonia,  and  the  Elamite 
invasion  from  the  Karun  valley  in  Persia 
about  2300  B.C.,  subjugating  the  remainder ;  the 
expulsion  of  the  Elamites  about  2250  by  Ham- 
murabi ('AmrapheP),  and  the  founding  of 
Babylon,  which  became  for  17  centuries  the 
Rome  of  the  Asiatic  world,  the  political  and 
religious  centre  at  once;  the  first  emergence 
of  Assyria,  on  the  Accadian  highlands,  about 
1800;  the  Kassite  invasion  from  the  Persian 
highlands  1782  b.c.,  founding  a  dynasty  which 
ruled  Babylonia  till  1207;  their  expulsion;  the 
great  double  invasion  of  Semites  from  the 
south  and  Aryans  from  the  north,  which  broke 
up  the  Hittite  empire  and  overwhelmed  Baby- 
lonia and  Assyria  in  a  common  wreck;  tne 
collapse  of  the  Old  World  civilization ;  the  re- 
emergence  of  Assyria  and  its  domination  over 
Babylonia,  from  about  900;  its  eclipse  by  the 
growth  of  Armenia  in  the  8th  century;  its  new 
and  enormous  power  under  Tiglath-Pileser  H. 
who  annexes  Babylonia;  the  destruction  of 
Babylonia  by  Sennacherib,  689  b.c.,  and  its  re- 
building by  his  son  Esarhaddon ;  the  rebirth  of 
Babylonia  under  Nabopolassar,  the  Chaldaean, 
who  extinguished  Assyria,  610  or  609  b.c,  and, 
after  a  short,  brilliant  career,  the  end  of  the 
Babylonian-Assyrian  power  forever  through  its 
conquest  by  Cyrus.  The  relation  of  the  As- 
syrian power  to  the  Babylonian  was  much  like 
that  of  Rome  to  Greece;  though  on  a  lower 
scale,  for  the  Assyrians,  though  great  warriors, 


had  none  of  the  organising  and  assimilating 
power  of  Rome.  Assyria  copied  laboriously, 
and  on  the  whole  clumsily,  the  literature  and 
art  of  its  intellectual  masters,  and  produced  no 
literature  proper  of  its  own.  But  its  libraries, 
copied  from  the  Babylonian  tablets  with  minute 
textual  and  critical  accuracy,  give  it  an  im- 
perishable claim  to  our  gratitude. 

Eifypt. —  The  archaeological  history  of  pre- 
historic civilizations  Was  studied  in  Egypt  ear- 
lier, and  has  been  studied  there  more  fully,  than 
elsewhere,  from  the  accessibility  of  relics  and 
safety  of  work,  the  involution  of  Egyptian  pol- 
itics and  history  with  records  in  a  classic  lan- 
guage through  the  existence  of  an  Egyptian 
state  under  classic  rulers,  and  the  survival  of  a 
descendant  of  the  Egyptian  language  to  our 
own  day.  It  was  Ac  latter  which  furnished 
the  key  to  the  decipherment  of  the  hiero- 
glyphic records.  The  Rosetta  Stone  (q.v.), 
discovered  by  the  French  in  1799,  bearing  a 
proclamation  in  hieroglyphic,  demotic  and 
Greek,  invited  a  textual  comparison.  An  Eng- 
lishman, Young,  devised  a  correct  principle, 
but  had  neither  knowledge  nor  interest  to  apply 
it  in  full ;  Sir  William  Gel  I  utilized  his  knowl- 
edge of  Coptic,  and  identified  three-fourths  of 
the  signs;  Champollion,  the  Frenchman,  was  a 
thorough  Coptic  student,  and  in  1821-32  worked 
out  the  entire  system  for  use.  This  first  made 
it  possible  to  rescue  Egyptian  history  in  pre- 
classic  times  from  the  fog  of  distorted  Greek 
legends,  scraps  of  priestly  record  and  misap- 
plied Biblical  comparisons,  while  the  excava- 
tions at  Thebes  in  1820-30  opened  up  the 
Ramesside  and  neighboring  periods  11506-1000 
B.C  Later,  Lepsius  and  Mariette  were  fore- 
most in  revealing  the  period  of  the  Pyramid- 
Builders,  carrying  us  back  to  far  past  3000 
B.C.;  and  still  later  Dr.  Flinders  Petrie  has  not 
only  turned  the  First  Dynasty  and  others  still 
farther  back,  from  myth  into  solid  history,  but 
has  recreated  the  prehistoric  world  prior  to  the 
organization  of  the  monarchy,  about  4800  B.C., 
with  a  surety  as  great  as  that  of  written  rec- 
ord. In  the  historic  periods,  the  total  lack  of 
any  chronological  sense  in  tne  Egyptians,  who 
in  this  respect  were  very  different  from  the 
Assyrians,  and  the  catastrophe  of  the  Hyksos 
invasion,  make  its  historjr  in  large  portions  less 
clear  than  the  Babylonian;  but  we  know  its 
general  outline  at  worst,  and  the  synchronism 
and  variations  of  arts  and  industries  often  sup- 
ply the  lack  of  dated  chronology. 

The  oldest  inhabitants  of  upper  Egypt 
known  were  of  the  same  race  as  the  Algerian 
Kabyles  of  to-day  —  a  white-skinned,  blond, 
blue-eyed,  narrow-headed  race,  with  a  negro 
strain,  allied  to  the  south  European  races.  They 
had  acquired  by  5000  B.c  the  highest  grade  of 
Neolithic  civilization  ever  reached  in  the  world, 
so  far  as  evidenced  by  tools  and  implements  — 
the  finish  of  the  flint-knives  and  lances  being 
incomparable  —  and  were  using  copper  ones 
also.  They  built  brick  towns  and  carried  on 
an  active  Mediterranean  commerce  in  large 
rowed  galleys;  they  made  leather  and  woven 
linen  clothes,  beautiful  and  varied  pottery  with- 
out the  wheel,  perfect  vases  of  the  hardest 
stone  without  the  lathe,  applied  colored  glazes 
ev^n  to  great  rock  carvings,  manufactured  or- 
naments of  precious  stones,  metals  and  ivory, 
ivory  spoons  and  combs,  games,  etc.  Their  art, 
however,  was  very  crudfe,  and  they  had  no 
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system  of  writing  whatever,  though  using 
marks.  About  5000  b.c.  a  much  more  developed 
race  invaded  Egypt  —  probably  from  Arabia, 
whence  the  Hyksos  and  the  Hebrews  and  the 
'  other  Semites  came;  a  race  which  used  metals 
more  freely,  had  a  system  of  writing,  a  better 
government  or^nization  and  higher  artistic 
taste.  Here,  as  in  Assyria,  the  blending  of  two 
able  but  diverse  strains  made  the  great  Egyp- 
tian type  and  civilization  of  the  Old  Kingdom 
which  we  know  from  their  monuments  and 
achievements.  They  were  a  grand  people  in 
every  way :  active  warriors  ana  administrators, 
firm  in  policy,  fine  mechanicians,  adepts  in  or- 
ganizing combined  labor;  strong  artists,  with 
lofty  conceptions;  withal  a  sensitive,  kindly, 
sympathetic  folk,  with  the  least  strain  of  fero- 
cious savagery  of  any  great  people  in  history. 
This  long  era  has  left  us  the  pyramids  and 
magnificent  monumental  tombs,  masses  of 
grand  and  accurate  architecture  and  noble 
sculpture.  This  great  age  could  not  last  for- 
ever,^ and  for  some  centuries  after  about  2500 
B.C.  it  was  in  decline,  to  revive  only  less  bril- 
liantly in  the  12th  dynasty  about  2000  b.c.,  con- 
sidered by  Egyptian  writers  their  Golden  Age 
of  art  and  literature.  The  tremendous  catas- 
trophe of  the  Hyksos  invasion,  already  men- 
tioned, took  place  probably  about  1780  b.c.,  and 
the  ^^Shepherd  Kings®  remained  till  about  1600. 
Their  final  expulsion  opened  a  new  and  bril- 
liant era,  of  expansion  into  and  domination 
over  west  Asia,  of  the  closest  relations  with 
the  Mediterranean  countries,  of  a  general 
spread  of  luxury  through  the  people.  Egypt 
for  the  first  time  threw  off  its  exclusion  and 
became  part  of  the  current  of  the  world's 
progress.  In  this  period  (about  1600-1200)  we 
find,  near  the  begmning,  the  great  Thothmes 
III,  whose  exploits  were  exaggerated  into  the 
Scsostris  of  Greek  tradition;  near  the  end  the 
rather  brag^rt  King  Rameses  II,  commonly 
identified  with  Joseph's  Pharaoh,  and  his  son 
Mcneptah,  often  accredited  as  the  Pharaoh  of 
the  Exodus.  But  the  empire  had  the  doom  of 
all  states  which  live  on  the  tribute  of  foreign 
districts :  the  outside  revenue  stopped,  the  hab- 
its of  luxury  remained  and  the  nation  declined. 
In  the  thousand  years  to  follow  before  it  was 
absorbed  in  Rome,  it  had  much  prosperity  and 
some  periods  of  brief  glory,  but  the  vital  spirit 
had  gone. 

Syria. —  While  the  work  of  the  Palestine 
Exploration  Fund,  from  1866  onward,  has  thor- 
oughly mapped  out  the  surface  of  the  country, 
relatively  little  has  been  done  in  excavation 
here  or  in  Turkey;  for  political  reasons  (as 
before  noted)  mainly,  as  the  interest  in  Bibli- 
cal sites  and  classical  remains  is  the  keenest  of 
all.  The  chief  part  thus  far  has  been  at  Jeru- 
salem and  the  Philistine  cities,  and  in  the  north 
at  Zinjirli;  but  few  inscriptions  have  been 
found  even  where  the  excavation  has  been 
done,  and  no  very  ancient  ones.  The  most 
important  historically  is  that  of  Mesha,  King 
of  Moab  (?  896  b.c).  It  would  seem  that  by 
the  time  the  Jewish  nation  was  advanced 
enough  to  make  inscri|)tions.  its  intellectual  ac- 
tivity was  drawn  off  in  other  directions,  and 
the  hope  of  finding  masses  of  archaeological 
confirmation  of  or  supplement  to  Biblical  rec- 
ords has  been  disappomted  The  chief  histori- 
cal result  of  Syrian  research  has  been  to  re- 
store the  Hittites   (q.v.)  to  history:   formerly 


regarded  as  a  Canaanitish  tribe,  they  are 
now  known  to  have  been  a  powerful  people 
from  C^ppadocia,  which  formed  for  a  couple 
of  centuries  a  strong  state  ruling  north  Syria 
and  much  of  Asia  Minor,  with  its  centre  at 
Carchemish,  till  broken  up  by  the  great  south- 
ward Aryan  movement  of  wluch  the  Dorian  in- 
vasion was  a  part.  Its  writing  is  almost  unde- 
ciphered.  Curiously  enough,  the  most  import- 
ant documents  for  ancient  Syrian  history  have 
been  found  not  in  Syria,  but  in  Egypt  —  the 
Tel-el-Amama  tablets,  containing  a  15th  cen- 
tury correspondence  with  Egypt  in  cuneiform. 
Classical  Archaeology.—  Till  the  very  re- 
cent excavations  at  Troy,  Mycenae,  etc.,  result- 
ing from  enthusiasm  for  the  Homeric  poems, 
archaeological  research  in  the  classic  lands  was 
mostly  confined  to  illustrating  historical  pe- 
riods, and  to  a  study  of  Greek  and  Roman  art 
and  architecture;  even  now  the  light  on  pre- 
historic times  is  not  from  written  records  and 
inscriptions  as  in  the  East,  but  inferential  from 
material  objects.  It  has,  however,  in  confirma- 
tion of  Egyptian  and  other  records,  and  by 
comparison  of  objects  with  those  of  known 
date  in  that  country  and  Babylonia,  given  un- 
mistakable proof  of  a  hitherto  unsuspected 
stratum  of  old  Greek  history.  From  foreign 
pottery  found  in  Egypt,  5000^^000  b.c.,  Greece 
and  Italy  probably  had  a  Neolithic  pottery- 
making  population  at  those  times.  But  the 
first  positive  beginning  of  civilized  settlement 
is  in  the  lowest  Troy,  dating  certainly  before 
2000  B.C.,  and  perhaps  3000;  almost  no  metal  is 
found  there.  Still  before  2000  is  another  Troy 
with  fine  vases  and  golden  ornaments.  This 
was  contemporary  with  the  supremacy  of  Crete, 
then  the  mistress  of  the  seas,  as  the  Etruscans 
and  Phoenicians  were  later;  and  there  was  a 
direct  connection  between  Crete  and  Troy.  The 
legends  of  the  ^reat  law-making  Cretan  kings 
and  dieir  suzerainty  over  Greece  and  exactions 
of  tribute  from  it  are  doubtless  based  on  fact; 
even  the  Labyrinth  has  been  uncovered  antf 
a  nucleus  of  fact  in  much  of  the  old  Greek  leg- 
endary lore  made  probable.  Three  times  after 
this  was  Troy  abandoned  and  rebuilt  before  the 
contemporary  of  the  Mycenaean  kingdom  of 
about  1500  B.C  is  reached.  At  this  time  the 
coasts  of  Greece  and  the  JE^ean  islands  were 
the  seat  of  a  hi^h  culture  radiating  in  all  direc- 
tions, and  even  influencing  the  East,  so  that  this 
has  been  styled  the  ^'^iEgean  Period"^  of  civiliza- 
tion. There  was  a  powerful  and  wealthy  king- 
dom with  its  centre  at  Mycenae,  where  we  find 
magnificent  domed  tombs,  fine  lewelry  and 
metal  work^  exquisite  pottery  ana  ornaments, 
etc,  as  also  at  other  great  towns  marked  by  hill 
fortresses,  Athens,  Tiryns  and  other  places. 
This  rich  and  prosperous  land  traded  with  all 
the  Mediterranean  countries,  but  chiefly  with 
£gypt>  in  whose  ruins  are  found  hosts  of  Greek 
objects  of  this  period.  By  1100  B.C.  this  civiliza- 
tion had  begun  to  droop,  and  about  1000  the  in- 
vasion of  the  barbarous  Dorians  from  the  north 
temporarily  overwhelmed  it  on  the  mainland. 
But  it  was  only  for  a  time:  even  where  the 
Dorians  had  conquered,  the  union  of  old  and 
new  flowered  into  richer  bloom,  and  Athens, 
the  chief  city  which  they  had  not  conquered, 
became  the  head  and  heart  of  a  far  more  splen- 
did revival  of  every  art  and  literature,  the  fore- 
most in  the  world  to  the  present  time.  By  the 
7th  century  the  immortals  had  begun  to  spring 
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up :  Archilochus  and  Sappho  were  islanders,  and 
the  great  time  of  Athens  had  not  yet  come,  but 
the  throning  masters  show  that  society  had 
become  fairly  settled  once  more. 

The  development  of  civilization  -was  very 
much  later  in  Italy  than  in  Greece,  and  more 
slowly  affected  by  outside  civilizations  except 
on  the  southern  coast.  The  Neolithic  Age,  with 
black  pottery  and  lake  dwellings,  lasted  down  to 
nearly  or  quite  1000  B.C.,  the  full  development 
of  the  Bronze  Age  not  taking  place  till  about 
800.  The  Etruscan  invasion,  which  tradition 
brings  from  Asia  Minor,  cannot  be  dated,  but 
was  probably  later  than  1000  b.c.  The  art  and 
religion  of  the  Etruscans  were  entirely  foreign, 
indicating  rather  a  Northern  than  an  Eastern 
origin;  but  they  were  not  an  original  people, 
and  borrowed  elements  of  civilization  and  art 
from  every  nation  tfiey  came  in  contact  with, — 
Italians,  Greeks,  Egyptians  and  Assyrians.  In 
this  assimilativeness  the^  remind  one  of  the 
Northmen,  and  the  tradition  of  their  origin  may 
be  wholly  wrong.  The  one  great  specialty  of 
the  Etruscans  was  engineering.  Their  history 
and  affiliations  remain  a  mystery  chiefly  because 
their  language  is  such.  Known  since  historic 
times,  and  in  the  last  century  thousands  of  in- 
scriptions in  it  copied,  and  even  many  words 
translated  for  us,  the  language  remains  an  ab- 
solute secret  to  the  laborious  and  penetrating 
scholarship  directed  on  it. 
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Revised  by  Chahles  Conrad  Abbott. 

ARCHJBOLOGY,  American.  America's 
place  in  the  world's  history  has  been  an  abun- 
dant source  of  discussion  among  geologists  and 
archaeologists  and  there  existed  until  recently 
a  wide  range  of  opinion,  particularly  concern- 
ing the  antiquity  of  man  on  this  continent. 
There  is  uniformity  of  opinion  as  to  the  occur- 
ence in  definite  superficial  strata  of  traces  of 
man's  handiwork,  but  the  geological  historv 
of  these  strata  has  been  variously  considered. 
It  is  now  generally  concluded,  however,  that 
they  are  the  products  of  the  concluding  activi- 
ties of  various  Glacial  Epochs,  material  laid 
down  by  floods  caused  by  the  melting  of  the 
glaciers  that  filled  the  valleys  and  not  improb- 
ably accompanied  by  rainfall  far  in  excess  of 
any  in  post-glacial  times. 

As  yet  the  evidences  of  man's  antiquity 
may  be  summed  up  in  the  discoveries  made  in 
the  valley  of  the  Delaware  River  (1872-1902) 
on  the  Atlantic  slope  and  the  shell-heap  discov- 
eries (Dall)  on  the  Pacific  slope.  In  the  in- 
terior of  the  continent  there  have  been  many 
reported  discoveries  of  evidences  of  equal  an- 
tiquity, but  so  generally  were  they  held  to  be 
open  to  possible  errors  of  observation,  due  to 
lack  of  the  skill  required  in  such  investigations, 
that  their  acceptance  has  not  been  general,  but 
their  claim  is  now  more  and  more  seen  to  be 
valid,  in  view  of  similar  discoveries  elsewhere, 
where  no  possible  error  of  observation  could 
occur.  This  is  true  even  of  the  much-discussed 
Calaveras  skull  and  Nampa  image.  This,  how- 
ever, is  not  true  of  the  human  cranium  known 
as  the  ^'Lansing  skull,*  from  Kansas  and  the 
age  of  the  deposit  in  which  it  was  found  only 
is  in  dispute.  Much  more  satisfactory  is  the 
result  before  mentioned  obtained  by  Dall  in 
his  investigation  of  the  Pacific  coast  shell- 
heaps.  Here  we  have  evidence  of  a  gradual 
change  of  habit,  of  a  succession  of  occupations 
of  the  region  that  enables  us  to  deal  with 
•time  relative*  if  not  "time  absolute,*  and 
to  feel  assured  that  man's  first  appearance  on 
the  western  coast  of  North  America  was  in  the 
extremely  long  distant  past  as  measured  by 
years.  As  shown  that  traces  of  man  occur  in 
deposits  on  the  Atlantic  coast,  notably  in  the 
valley  of  the  Delaware  River,  the  dual  question 
arises  just  when  and  whence  came  man  to  the 
American  continent?  It  is  inherently  improba- 
ble that  he  did  so  while  glacial  conditions  ob- 
tained in  the  northern  half  of  the  country,  for 
in  that  case  he  would  have  confined  himself  to 
those  unglaciated  regions  in  the  south,  where 
the  struggle  for  existence  was  reduced  to  its 
minimum.  It  is  far  more  probable  that  his  ar- 
rival on  the  continent  was  preglacial  and  that 
when  driven  southward  by  the  steady  encroach- 
ment of  the  ice-sheet  he  lingered  at  its  south- 
ward limit  of  extension  and  lived  in  a  manner 
not  essentially  dissimilar  to  that  of  the  present 
boreal  races,  but  more  favorable  in  that  the 
fauna  was  richer  than  that  of  the  circumpolar 
regions  of  to-day.  This  is  not  to  say  that  the 
glacial  man  of  the  Delaware  Valley  and  the  Es- 
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kimo  of  to-day  were  racially  the  same,  but 
merely  that  similar  physical  conditions  would 
produce  essentially  the  same  modes  of  living. 

It  can  scarcely  be  questioned  that  man  origi- 
nally was  a  tropical  animal,  and  the  existence 
of  boreal  races  indicates  that  primitive  man  was 
slowly  differentiated  and  spreading  over  the 
earth,  so  far  changed  in  habit  as  the  environ- 
ment required.  Preglacial  man  —  at  least  in 
North  America —  is  yet  to  be  demonstrated  by 
unquestionable  discoveries  of  his  remains,  but 
theoretically  nothing  can  be  more  reasonable 
than  the  claim  of  his  one-time  existence.  A 
modification  of  this  view  is  that  in  some  one  of 
the  inter-glacial  periods,  man  may  have  first 
appeared.  These  inter-glacial  periods  were  of 
sufficiently  long  duration  to  permit  of  vast 
changes  and  give  am^le  time  for  a  nomadic 
man  to  reach  this  continent  or  part  of  it  from 
some  distant  point.  What  that  point  may  be 
is  still  a  matter  of  conjecture.  We  have  many 
theories,  but  painfully  few  facts. 

From  what  other  continent  man  came  to 
America  is  still  an  unsettled  question.  The 
necessity  for  an  ultra-American  origin  is  in- 
sisted upon,  perhaps  illop^cally,  but,  accepting 
the  necessity,  a  migration  route  is  fancied 
from  the  direction  of  Japan  or  directly  across 
Bering  Strait  from  Siberia  and  that  North 
Amenca  was  peopled  by  an  incursion  of  wan- 
dering humanity  into  the  northwest  portion  of 
the  continent  and  thence  followed  down  the 
Pacific  coast  and  finally  spread  eastwardly 
until  the  Atlantic  checked  the  movement.  That 
the  Japanese  archipelago  was  the  ^home^  of 
the  first  American  is  possible,  so  far  as  our 
present  knowledge  warrants  our  forming  any 
opinion  on  this  point ;  but,  accepting  this  or 
another  Asiatic  origin  of  this  country's  ®first® 
people,  it  is  clearly  evident,  from  the  traces 
of  them  that  have  been  discovered,  that  the 
trans-Pacific  migration  occurred  in  /vv^iat  we 
known  as  preglacial  time,  and  so,  so  far  in  the 
past  that  race-differentiation  had  not  pro- 
gressed to  an  extent  at  all  comparable  to  what 
has  since  occurred.  The  pioneer  invaders  of 
the  American  continent  were  doubtless  much 
the  same  as  folk  wherever  found  at  that  time; 
in  other  words,  still  very  near  to  that  primi- 
tive coni^tion  in  which  man  remained  so  long 
after  losing  all  visible  traces  of  its  pithecoid 
ancestry.  If  such  was  his  condition,  man 
might  well  have  wandered  over  a  wide  terri- 
tory, tracing  each  river's  valley,  up  or  down, 
as  the  case  might  be,  and,  depending  upon  his 
physical  strength  and  the  simplest  of  weapons, 
it  is  little  wonder  that  no  recognizable  traces 
of  him  should  be  found.  His  inventive  inge- 
nuity was  subsequently  developed  and  it  is  in 
traang  this  from  its  humblest  manifestations 
to  the  degree  of  skill  in  tool-making  ultimately 
acquired  that  the  archxologist  is  able  to  dem- 
onstrate that  man  in  the  lowest  state  of  sav- 
agery originally  peopled  this  continent  and 
that  there  has  been  here  a  growth  or  develop- 
ment of  human  faculties  which  may  be  con- 
sidered strictly  indigenous.  This  advance  to- 
ward what  we  call  ''civilization'^  reached  its 
highest  point  in  Mexico,  in  Central  America 
and  in  Peru.  That  it  was  influenced  in  Mexico 
and  Central  America,  if  not  elsewhere,  by  an 
occasional  influx  of  Asiatic  people  who  had 
outreached  their  distant  cousins,  is  persistently 


claimed;  and  certainly,  if  at  a  far  more  remote 
period  an  Asiatic  savage  had  reached  this 
country,  it  is  not  improbable  that  such  an  oc- 
currence should  happen  in  later  time,  when 
savagery  had  given  way  to  a  higher  cult  and 
travel  by  land  and  water  was  a  less  formidable 
undertaking.  Such  influence  may  have  been  im- 
pressed at  times  upon  the  growing  American 
civilization,  but  never  to  such  a  degree  as  radi- 
cally to  change  its  character.  .  The  American 
race  was  too  firmly  fixed  to  be  wholly  altered, 
and  whatsoever  reached  it  from  the  East  in  re- 
cent times  —  geologically  speaking — made  but 
an  inconsiderable  impression. 

The  very  exhaustive  study  of  this  whole 
subject  by  the  late  Dr.  A.  H.  Keane  is  quite 
sufficient  to  show  that  the  Americans  have  al- 
ways been  equal  to  the  task  of  producing  all 
that  exploration  has  shown  these  people  did 
produce,  and  without  aid  or  hint  from  peoples 
of  other  contine'ntal  areas.  Fortuitous  resem- 
blance has  been  allowed  to  play  too  great  a 
part  in  ethnological  speculation  and  the  writ- 
ings therefore  of  any  author  who  has  a  pre- 
conceived idea,  as  notably  the  late  O.  T.  Mason 
and  other  students  of  the  historic  Indian  — 
a  subject  unrelated  to  archaeology  —  lose  much 
of  their  value.  The  chapter  entitled  Homo 
Americanus  (' Ethnology >  by  A.  H.  Keane, 
chap,  xiii)  may  be  taken  as  the  most  logical 
and  authoritative  yet  written.  Therein,  the 
specious  pleadings  of  a  non-American  origin 
of  all  superior  output  of  human  skill  is 
shown  in  its  proper  li^ht  of  defective  scholar- 
ship and  lack  of  ex|)erience  in  the  field,  where 
impressions  are  obtained  by  the  unbiased  mind 
that  cannot  be  had  from  specimens  of  stone 
implements  displayed  in  museum  cases. 

Dating,  then,  the  appearance  of  man  on 
this  continent  prior  to  the  first  (Kansan) 
•  Glacial  period  (q.v.)  and  inferring  that  his 
career  of  differentiation  from  the  universal  or 
palaeolithic  status  commenced  in  the  first  inter- 
gladal  period,  we  find  him  a  Stone-using 
animal^  rather  than  a  man  as  now  recognized, 
and  living  such  a  life  as  that  pictured  by  Euro- 
pean archaeologists  as  obtaining  on  that  con- 
tinent. Inevitably  change  took  place  as  soon 
as  the  rigors  of  an  Arctic  condition  (if  they 
obtained)  gave  way  to  the  temperate  condi- 
tions of  the  inter-glacial  interims;  for  it  is 
now  established  that  not  one  but  three  or  four 
periods  have  occurred  and  so  ample  time  is 
allowed  for  the  many  changes  that  have  taken 
place  since  man*s  advent.  The  principal  indica- 
tions of  the  earliest,  i.e.,  palaeolithic  man,  are  al- 
mond-shaped, circular  and  oval  implements, 
the  first  mentioned  distinctly  pointed  and  all 
edged  so  sharply  as  to  be  available  for  cutting. 
While  quartzite  pebbles  were  largely  used,  the 
majority  were  fashioned  from  basalt  and 
greatly  decomposed  on  surface,  and  of  argil- 
lite —  slate  that  has  been  fused  by  volcanic 
heat  —  and  these  likewise  are  decomposed  to 
a  greater  or  less  extent.  It  has  been  suggested 
that  this  alteration  of  surface  was  due  rather- 
to  submergence  in  salt  water,  than  to  ordinary 
weathering.     (Winchell.) 

The  intermediate  periods  were  of  indefi- 
nitely long  duration  and  the  changes  incident 
to  the  first  were  repeated  subsequently,  and 
inferentially  man  witnessed  them  all,  as  lie  was 
unquestionably    present    at    the    beginning    of 
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the  Pleistocene  period.  During  these,  the  sur- 
face was  at  first  but  sparsely  clad  with  vege- 
tation and  tree  growth  may  have  been  limited 
to  coniferous  forests,  and  even  later  to  a  decidu- 
ous forest,  which  was  swept  away  by  the  reoc- 
currence of  glacial  conditions.  At  some  un- 
determined point  in  time,  the  bow  came  into 
use  and  there  was  a  faint  foreshadowing  of 
the  manifold  activities  of  later  date,  and  pos- 
sible pottery  of  the  very  rudest  form,  but  this 
is  doubtful.  It  was  not  until  these  several 
periods  of  occupation  had  passed  and  traces 
of  them  largely  obliterated  that  the  ^Indian' 
occupation  really  commenced  The  Indian  is 
a  man  of  history  and  of  that  misty  bor- 
derland of  history  and  geology  known  as  pre- 
historic time.  That  there  were  interims  when 
the  •argillite'*  man  was  absent  and  the  flint- 
chipping,  pottery-maldng  Indian  finally  ap- 
peared, has  been  demonstrated.  It  has  been 
suggested  by  Hrdlicka  that'  if  the  argillite 
man  was  in  possession  of  the  land  when 
the  later  Indian  arrived,  there  would  be 
found  a  modification  in  skull  type  result- 
ing from  the  absorption  of  one  race  by 
another.  As  vet  such  crania  have  not  been 
discovered.  This  is  negative  evidence  and  it  is 
offset  by  the  fact  that  skulls  have  been  dis- 
covered in  undisturbed  glacial  strata  that  are 
of  wholly  different  type  from  that  of  the 
Indian.  How  far  we  can  be  guided  hv  crani- 
olog^  alone  has  yet  to  be  determined,  but  tak- 
ing in  this  case  all  conditions  under  considera- 
tion, in  the  Delaware  valley,  where  exhaustive 
researches  have  been  made  (Volk),  there  is 
evidence  that  can  scarcely  be  disputed  that 
man  was  here  to  witness  the  closing  acts  of  the 
ice-dramas  —  if  not  their  entire  progress  — 
and  continued  to  live  in  this  river  valley  during 
the  subsequent  centuries  that  bring  us  to  the 
confines  of  historic  time.  What  relation  he 
bore  to  the  Indian  who  succeeded  him  has 
yet  to  be  determined.  The  appearances  to-day 
of  the  soil  and  underlying  sands,  each  with  its 
imperishable  traces  of  man,  suggest  continu- 
ous occupation  of  the  region,  but  do  not  prove 
it  In  1914,  the  anthropological  department  of 
the  American  Museum  of  Natural  History, 
New  York,  under  general  direction  of  Dr. 
Clark  Wissler,  made  a  most  thorough  exami- 
nation of  the  region,  near  Trenton,  N.  J.,  and 
the  scene  of  Abbott's  and  Yolk's  labors  for 
mamr  years  previously.  The  result  was  to 
connrm  in  every  particular  the  conclusions 
reached  by  Abbott  and  Volk.  (Consult  46th 
and  47th  *  Annual  Reports*  of  American  Mu- 
seum of  Natural  History,  New  York).  The 
author  of  this  article  was  present  at  these 
explorations  and  was  firmly  convinced  that 
there  was  no  evidence  of  actual  contact 
of  an  earlier  and  later  people,  but  the  proba- 
bility is  strong  that  such  contact  did  occur. 
If  it  did  not,  Hrdlicka's  criticism  fails  in  per- 
tinence and  as  yet  craniology  has  not  shown 
that  a  pre-Indian  might  not  have  had  the 
same  skeletal  structure  as  his  successor.  Such 
osteological  differences  might  have  obtained 
in  the  formative  period  of  the  human  species, 
but  not  later,  when  race  differentiation  was 
well  established.  The  basalt-chipper  need  not 
have  been  essentially  different  from  the  more 
skillful  fabricator  of  chert  implements.  How- 
ever all  this  may  be,  it  does  not  affect  the  se- 


quence here  given  of  man's  career  on  the  At- 
lantic slope  of  North  America. 

A.    Plbistocbms  Man 

(pr«-g]acial  and  pakBolithic  m  culture) 

B.    Intsr-Glacial  Man 

(neolithic  in  culture  but  abaense  of  polidied  ftone  Y) 

C.    Historic  Indian 

The  so-called  Indian  of  this  continent  has 
been  so  closely  studied  and  his  handiwork, 
whether  of  stone,  bone,  metal  or  clay,  scruti- 
nized so  exhaustively  by  ethnolofpsts  that 
everything  relating  to  him  is  famihar  to  all. 
But  our  knowledge  is  not  as  definite  and  free 
from  contradiction  as  might  be  wished.  Theo- 
ries beyond  cotmt  have  been  elaborately  set 
forth,  each  claiming  to  fix  finally  the  career 
of  these  people.  The  literature  of  the  stdiyject 
is  enormous  and  stands  quite  as  much  a  monu- 
ment to  our  ignorance  as  to  our  erudition. 
That  the  Indian  is  a  descendant  of  the  man 
who  reached  the  continent  in  pre^glacial  time 
or  during  an  immediately  succeeding:  period 
is  in  all  probability  true.  That  the  variations  in 
his  degree  of  culture  and  all  that  he  has  suc- 
ceeded in  accomplishing  are  due  to  his  environ- 
ment on  this  continent  —  are  an  unfolding  of  his 
faculties  uninfluenced  except  by  Nature  —  may 
be  accepted  as  in  all  probability,  true  of  him; 
even  such  advanced  out  reaching  toward  our 
own  conception  of  civilization  as  was  found 
in  Mexico,  Central  America  and  in  Peru  does 
not  call  for  the  incoming  of  a  superior  people. 
The  Indian  of  North  America,  m  possession 
when  the  country  was  invaded  by  the  Euro- 
pean, has  been  denied  any  significant  antiquity 
and  not  a  trace  of  his  labors,  whether  earth- 
work, shell-heap  or  deeply-buried  implement 
has  been  admitted  to  possess  an  age  at  all  sug- 
gestive. All  the  ^mounds^  have  been  declared 
to  be  of  Cherokee  origin  and  not  one  dating 
so  far  back  that  the  years  may  not  be  easily 
counted.  Here  the  pendulum  swung  too  far 
toward  the  craze  for  modernity.  As  well  con- 
fuse the  Aztec  and  the  Eskimo.  There  are 
mounds  and  mounds  —  mounds  proper,  the 
history  of  which  had  faded  from  the  traditions 
of  the  Indians;  and  earthworks  that  were  not 
b^x>nd  the  capabilities  of  the  various  tribal 
groups  or  tribes  known  to  the  Jesuit  fathers 
who  saw  the  people  to  such  excellent  advantage. 

It  is  to  the  careful  examination  of  our  sea- 
coast  shell-heaps  that  we  must  look  for  those 
evidences  of  prolonged  occupation  of  the  coun- 
trv  which  admit  practically  of  no  dispute. 
These  accumuJations  of  clam  and  oyster  shells 
in  many  localities  show  that  they  were  begun 
when  the  shore  level  was  not  what  it  now  is : 
the  base  of  the  heaps  being  now  several  feet 
below  the  water's  surface  at  low  tide.  These 
shell-heaps  are  to  be  judged  by  the  traces  of 
handiwork  found  in  diem  and  likewise  by  a 
careful  study  of  the  shells  themselves.  The  im- 
plements and  pottery  have  been  found  in  some 
instances  to  be  of  the  rudest  description,  while 
in  others  the  traces  are  of  workmanship  that 
was  reached  only  in  the  palmiest  day^  of  Indian 
time.  This  might  prove  a  snare  to  the  archaeol- 
ogist if  all  considerations  were  not  kept  in 
view,  for  not  a  one-time  village  site  in  the 
land  but  shows  a  curious  commingling  of  crude 
and  elaborate  implements,  weapons  and  orna- 
ments; but  it  has  been  found  —  on  the  North 
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Atkintic  coast,  at  least  — that  shieU-heaps  that 
are  apparently  older  are  really  such  from  the 
fact  that  arf^lhte  and  basalt  implements,  and 
no  pottery,  are  found.  This  significance  of 
argiUite  and  basalt  unassociated  with  objects 
of  other  material  has  already  been  pointed  out. 
But  more  full  of  meaning  than  all  else  is  the 
fact  that  the  same  species  of  moUusk  has 
gradually  undergone  a  change  during  the  time 
that  elapsed  between  the  laving  down  of  the 
base  of  the  shell-heap  and  the  day  of  its  final 
abandonment.  Evolution  is  as  slow  as  it  is 
sure,  and  the  change  mentioned  13  alone  suffi- 
cient to  indicate  beyond  cavil  the  antiquity  of 
the  sea-coast  dweller,  who  must  be  considered 
strictly  post-glacial,  but  impressively  prehis- 
toric. An  overlooked  feature  of  the  subject  is 
that  of  the  marked  difference  in  the  traces  of 
man  found  in  different  village  sites  scattered 
over  a  limited  are^,  as  of  10  x>t  20  square 
miles.  It  has  not  infrequently  happened  that 
traces  of  human  occupation  have  been  brought 
to  light  wherein  nothing  but  the  rudest  forms 
of  implements  and  coarsest  grade  of  pottery 
occur.  Such  have  been  found,  too,  remote 
from  present  watercourses,  deeply  buried,  and 
the  spot  still  retaining  evidences  of  being  heav- 
ily forested  after  the  site  was  abandoned  by 
man.  No  one  can  unearth  such  evidences  of 
one-time  hiiman  presence  without  being  im- 
pressed with  their  antiquit>r  as  counted  b^ 
years;  but  of  far  greater  significance  is  the 
occurrence  of  such  a  villag^e  site  finally- 
abandoned,  overgrown  and  buried  by  driftiojg 
sands,  and  then,  when  not  a  vestige  of  it 
remained  visible,  the  spot  being  repccupied  by 
an  Indian  of  greater  skill  in  handicraft  Ex- 
posing the  relics  of  the  two  occunations  aiui 
placing  them  side  by  side,  the  difference  is 
eloquent  of  the  lapse  of  time  beyond  the  skill 
of  pen  to  picture. 

That  a  family  likeness  should  be  traceable 
among  the  native  races  of  Uie  Americas  is  not 
remarkable  and  as  yet  there  has  been  no  suffi- 
ciency of  evidence  to  lead  us  to  the  conclusion 
that  the  so-called  ^Indians*  are  referable  to 
diverse  ori^ns.  The  cranial  differences  are  of 
degree  only,  and  when  a  number  of  skulls  are 
brought  together,  the  extremes  arc  united  by  a 
series  of  gradations  that  stamp  them  all  as 
one  in  anatomical  essentials.  Yet,  viewing  the 
vast  territory  as  a  whole,  we  find  wide  dif- 
ferences amon^  these  people,  differences  which 
may  be  explained,  however,  by  the  wholly 
dissimilar  environment;  this  not  including  the 
strictly  boreal  people,  though  their  variations 
from  the  typical  Indian  are  not,  perhaps,  so 
great  as  has  been  asserted.  The  marked  fea- 
ture of  the  handiwork  of  Arctic  man  is  skill 
,  in  carving  ivory  and  very  strikinglv  etching  it 
in  such  a  manner  that  frequently  the  fauna  of 
the  re^on  and  mode  of  life  of  inhabitants 
are  i^lamly  depicted.  But  considering  that  bone 
and  ivory  take  the  place  of  stone  so  largely  arid 
that  there  is  so  much  enforced  idleness  during 
the  long  Arctic  winter,  this  artistic  taste  has 
been  most  naturally  developed.  There  must  of 
necessity^  be  some  occupation,  and  the  artistic 
instinct^  is  common  to  all  mankind.  Whether 
or  not  it  flourishes  —  is  a  vigorous  or  a  stunted 
growth  —  is,  again,  a  matter  of  environment 
only.  The  comparatively  few  stone  imple- 
ments found  in  the  far  North  are  not  notice- 
ably well- fashioned,  and  the  majority  of  their 
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patterns  are  to  be  duplicated  in  the  one-time 
Indian  village  sites  of  the  temperate  regions. 

The  purported  Indian  etchings  on  slate  afe 
not  as  artistic  in  any  instance  as  those  on 
ivorjr  made  within  or  near  the  Arctic  circle, 
and  it  is  possible  that  all  or  nearly  all  of  them 
should  be  ruled  out  of  court.  They  usually 
tell  too  much,  when  they  pass  from  a  series  of 
^'tally  marks®  or  merely  r)mamental  zigzag 
lines,  which  may  or  may  not  have  had  a  sig- 
nificance beyond  the  fabricator's  idea  of  decora- 
tion. The  tablets  from  lowan  mounds  and  the 
remarkable  Lenape  stone  (q.v.) .  from  eastern 
Pennsylvania  stand  out  so  prominently  among 
the  Indian  relics  of  their  respective  neighbor- 
hoods, and  especially  the  latter,  that  an  un- 
qualified acceptance  cannot  be  accorded  them. 
If  they  were  the  culmination  of  artistic  effort 
on  the  part  of  the  Indians  of  the  central  West 
and  Atlantic  seaboard  respectively,  the  ques- 
tion arises  where  are  the  pictured  tablets  of 
lesser  degree  of  merit  There  is  too  great  a 
difference  between  the  notches,  straight  or  zig- 
zag lines  and  the  thrilling  scene  of  battling 
with  a  mastodon  that  finally  is  stricken  by 
lightning.  If  all  this  ever  occurred  we  have 
no  evidence  that  any  Indian  of  that  day  had 
the  skill  to  tell  the  story  in  this  manner.  The 
same  is.  true  of  the  lowan  tablets.  That  the 
Indian  had  not  knowledge  of  the  mastodon  we 
do  not  claim,  for  there  is  every  reason  to  be- 
lieve that  it  became  extinct  in  comparatively 
recent  times;  probably  not  more  than  25  cen- 
turies ago.  The  conditions  under  which  its 
bones  have  been  found  and  the  instances  of 
association  of  human  and  elephantine  bones 
show  that  before  this  country's  ^utochthonlc 
hunter.  Behemoth  melted  away.* 

As  ethnologic  importance  continues  to  be 
claimed  by  its  sole  protagonist,  of  this  ^Lenap^ 
stone,'  it  may  be  well  to  state  that  it  has 
recently  been  examined  by  one  well  qualified 
for  the  task  and  the  decision  reached  was  that, 
if  genuine,  its  fabricator  was  familiar  with  all 
the  folk-lore  of  North  America  from  Hudson 
Bay  to  Florida.  This  at  once  shows  the 
object's  fraudulent  origin.  Consult  Keane, 
<  Ethnology,  >  p.  343. 

What  the  Indian  was  at  the  time  of  the 
Columbian  discovery-  has  a  distinct  bearing  on 
the  archaeology  of  the  country  he  occupied, 
inasmuch  as  an  agriculturist  he  was  in  posses- 
sion of  maize  and  grew  it  extensively.  This 
plant  had  become  during  that  time  a  product  of 
artificially  or  cultivated  growth,  so  modified  that 
but  for  man's  care  it  would  have  been  lost. 
Whatever  the  plant  from  which  it  came  there 
is  no  resemblance  to  it  now.  To  effect  such  a 
change  calls  for  an  immense  lapse  of  time. 
Other  products  of  agricultural  skill  were  as 
carefully  grown  and  the  impression  that  the 
results  of  the  chase  were  the  main  food  supply 
is  not  a  correct  one.  The  researches  of  Carr 
on  this  subject  show  how  methodical  these 
people  were  as  tillers  of  the  soil  and  that  great 
sufiering  followed  when  their  crops  failed. 
The  Indians  did  not  come  to  America  as  agri- 
culturists; of  that  we  can  be  very  sure,  and  to 
pass  from  the  hunter-sta^e  of  life  to  that  of 
cultivator  of  the  ground  is  not  conceivable  as 
a  sudden  transition ;  but  is  intel liable  as  a  slow 
evolutionary  process.  This  development,  in  no 
mean  stage  as  finally  reached,  shows  the  up- 
ward tendency  of  the  Indians  in  given  areas 
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.over  what  is  now  the  United  States,  and  how 
much  beyond  the  status  gained  they  would 
have  progressed  had  not  European  invasion 
checked  their  career  is  conjectural.  Herbert 
Spencer  believes  they  had  reached  the  full 
limit  of  their  capabilities,  but  among  such  a 
people  as  these  Indians  in  the  15th  century  it 
is  conceivable  that  superior  intellects  might 
appear  occasionally  and  such  men  would  have 
their  following.  If  such  men  are  philosophers 
and  not  fanatics,  a  distinct  gain  is  the  result. 
When  it  is  considered  that  people  with  merely 
a  novel  view  and  usually  an  absurd  one  be- 
come prominent  for  a  day  and  have  a  host 
of  applauders,  it  is  not  unreasonable  to  sup- 
pose that  among  the  Algonkins  or  Iroquois 
there  might  have  risen  those  who  saw  the 
folly  of  war  and  set  forth  convincingly  the 
manifold  blessings  of  peace;  who  realized  the 
advantages  of  agriculture  over  the  difficulties 
attending  hunting  and  so  brought  into  existence 
a  train  of  thought  that  would  influence  the 
people  who  gave  them  a  hearing.  Attracted 
first  by  the  novelty  of  the  suggestion,  they 
would  later  see  the  logic  of  the  argument,  if 
such  existed,  and  a  distinct  gain  be  made. 
That  their  growth  toward  our  civilization 
would  ever  have  been  equal  to  our  own  is 
quite  improbable,  as  these  people  have  been  as 
long  upon  the  earth  as  any  other  race  and 
America  offers  opportunities  for  intellectual 
growth  equal  to  Asia  or  Europe,  What  does 
appear  is  that  the  upward  growth  was  in  ex- 
istence when  the  blight  of  European  contact 
fell  upon  them.  Certainly  the  savage  of 
10,000  years  ago  was  far  lower  in  skill,  in 
handicraft  and  culture  generally  than  the  men 
who  witnessed  the  landing  of  the  Norsemen. 
Then,  or  about  that  time,  a  fatal  scourge 
seems  to  have  raged  along  the  Atlantic  sea- 
board and  the  natives  suffered  a  serious  check, 
the  result  of  which  appears  to  have  lowered 
their  status,  as  smallpox  and  syphilis,  intro- 
duced by  Europeans  later,  largely  decimated 
their  numbers.  The  Indians  for  a  time  were 
driven  to  the  dire  necessity  of  daily  struggle 
for  bare  existence,  and  many  of  the  better 
things  of  which  tney  were  capable  fell  into 
(Ususe.  So,  at  least,  it  seems  most  rational  to 
explain  the  fact  that  these  people,  when  Euro- 
pean contact  became  permanent,  were  not  what 
they  had  been.  They  had  not  tfeen  able  wholly 
to  recover  from  one  disaster  before  another 
overtook  them;  the  last,  Spanish,  French  and 
English  invasion^  proving  as  destructive  as  fire 
upon  the  dry  prairie. 

The  accounts  of  what  the  Jesuit  fathers  saw 
and  the  records  of  Kalm,  Loskiel,  Haeckcwelder 
and  many  others  make  no  mention  of  many 
forms  of  implements,  ceremonial  objects  and 
talismans  that  are  now  familiar  objects  in  all 
considerable  collections  of  Indian  antiquities; 
but  the  simpler  forms,  as  the  grooved  axe,  the 
polished  celt,  the  arrow-head,  flake-knife  and 
pottery  are  not  only  referred  to  definitely,  but 
the  method  of  manufacture  is  given  in  consider- 
able detail.  Their  hunting  and  agriculture  are 
made  plain,  and  we  know  with  what  tools  they 
sought  their  game  and  tilled  the  soil,  and  more 
prominent  than  all  else,  the  culture  of  tobacco, 
and  the  pipe  in  which  it  was  burned,  figure  in 
the  pages  of  the  early  travelers.  Not  less  con- 
spicuous as  objects  were  more  than  one  form 
of  wrought  stone  implements  to  which  no  refer- 


ence is  made.  It  is  inconceivable  that  they 
were  successfully  hidden,  and  we  can  only 
conclude  that  they  had  passed  "vyholly  out  of 
use.  Assuming  ttiat  all  the  products  of  the 
Indian's  skill  m  shaping  stone,  of  which  we 
now  know  nothing,  were  wholly  in  disuse  and 
either  intentionally  hidden  or  effectually  lost, 
it  is  strange  that  the  pioneer  explorers  should 
have  had  so  little  of  me  archaeological  instinct 
as  not  to  have  detected  traces  of  tnem. 

With  so  great  an  extent  of  countiy  and 
such  diverse  physical  and  climatic  conditions, 
it  is  obvious  that  what  were  originally  one 
people  should  by  force  of  environment  be- 
come widely  differentiated  in  habits  of  life,  and 
that  what  are  now  the  almost  tropical  regions 
of  Arizona,  New  Mexico  and  southern  Colorado 
have  been  long  peopled  with  Indians  that 
superficially  differ  widely  from  those  of  the 
more  northern  regions.  .  Their  cliff  dwellings, 
rock  shelters  and  well-built  permanent  dwdl- 
ings  other  than  those  on  the  faces  of  cliffs; 
their  pottery,  which  they  had  learned  to  color; 
their  weaving,  basket-making  and  skill  in  stone 
chipping  and  polishing,  all  point  to  a  distinct 
advance  over  the  more  northern  nomadic 
tribes.  It  is  practically  demonstrated,  in  the 
judgment  of  those  who  have  most  exhaustively 
explored  this  southwestern  region  of  the 
United  States,  that  when  the  country  was  first 
occupied  by  the  ancestors  of  the  present 
Pueblo  Indian,  the  physical  conditions  and 
"  climate  were  more  favorable  for  human  occu- 
pation than  at  present;  a  fact  that  has  its 
significance,  for  the  antiquity  of  man  in  Ameri- 
ca is  one  tnat  has  been  long  disputed;  at  least 
an  antiquity  at  all  comparable  to  that  of  man 
in  Europe.  Wandering  along  our  Atlantic 
coast  and  laboriously  picking  from  the  accu- 
mulated shells  that  nave  almost  hardened  into 
rock,  trifling  potsherd,  or  a  rude  arrow  point, 
or  inland,  walking  over  a  newly-ploughed 
field,  we  gather  a  grooved  stone  axe,  a  celt, 
spear-hea<C  arrow-point,  skin-scraper  or  a 
drill;  some  one  or  two  or  perhaps  all  of  these 
in  the  course  of  a  morning,  we  are  enabled 
at  best  to  picture  man  in  but  an  humble  way 
and  think  of  him  as  almost  one  with  the  wild 
beasts  of  the  forest  on  which  he  preyed  —  an 
erroneous,  but  common  impression  —  then, 
transplanted  quickly  to  the  vast  southwest, 
note  the  substantial  dwelling  and  skillful  prod- 
ucts in  many  lines,  it  is,  at  first,  difficult  to 
think  that  these  people  are  but  as  branches,  of 
the  same  tree.  The  contrast  is  impressive  and 
by  just  so  much  is  it  misleading.  Step  by  step 
the  gradations  may  be  traced  and  when  familiar 
with  the  handiwork  of  early  man  everywhere 
in  North  America,  the  relationship  is  quite 
apparent.  The  need  of  foreign  influence  to. 
produce  the  differences,^  impressed  here  and 
there  and  again  and  again,  is  not  apparent. 

Mexico  and  Central  America  present  prob- 
lems that  are  not  yet  solved.  Here  we^  are 
brought  face  to  face  with  what  may  be  digni- 
fied as  a  real  civilization,  and  so  far  as  its  gene- 
sis and  continuance  have  been  determined,  it 
is  essentially  a  thing  of  itself  and  points  to  no 
influences  other  than  those  that  the  country 
might  exert.  That  a  foreign  element  gained 
lodgment  here  and  through  intellectual  superi- 
ority gained  control  over  and  finally  absorbed 
a  pre-occupying  people  has  not  been  demon- 
strated.   So  far  as  we  now  know  of  it,  it  is  not 
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a  civilization  beyond  the  reach  of  a  native  Amer- 
ican race.  All  that  is  in  it  that  resembles  the 
culture  in  other  continents  is  far  more  likely 
to  be  coincidence  than  a  transplantation.  That 
essentially  the  same  ideas  in  ^ven  lines  may 
independently  arise  is  beyond  dispute.  So  much 
more  impressive  is  all  that  remains  of  ancient 
Mexican  centres  of  population  that  attention 
has  been  called  to  the  subject  for  more  than 
a  century  and  the  literature  of  the  subject  is 
enormous,  and  not  free  of  the  curse  of  undue 
haste  in  reaching  a  conclusion.  The  Aztec  has 
not  been  shown  to  be  other  than  an  American 
Indian,  but  one  advanced  beyond  the  ^hunter 
stage*  and  so  with  a  fixed  habitation.  He 
dwelt  where  his  forefathers  had  lived  and  so 
a  more  rational,  that  is,  truthful  form  of  tra- 
dition was  preserved.  They  were  mechanics 
and  artists.  They  *made  useful  implements 
and  weapons  and  high-grade  ornaments  and 
jewels  from  stones,  obsidian,  and  metal  (cop- 
per, tin,  lead,  silver,  gold) ;  made  paper  and 
dyes  and  were  far  advanced  in  weaving,  era- 
broidery  and  feather-work.*  (Hrdlicka).  They 
knew  well  the  properties  of  clay  and  so  ceramic 
skill  was  highly  developed.  With  these  ac- 
complishments, It  is  not  to  be  wondered  at  that 
they  were  also  skilled  in  architecture  and 
erected  not  dwellings  merely,  but  temples  on 
an  elaborate  scale  and  carved  their  surfaces  in 
most  intricate  manner.  The  advanced  artisan 
is  always  an  aspirant  and  not  satisfied,  as  he 
might  well  be,  with  the  acquirements  of  reason- 
able creature  comfort;  in  this  instance  of  the 
Aztec  he  devised  an  intricate  form  of  govern- 
ment and  formulated  a  religion,  polytheistic 
and  including  *the  cult  of  the  sun,  moon,  and 
stars;  but  with  this  there  was  a  well-defined 
belief  in  a  single  Supreme  Ddty.*  (Hrdlicka). 
This  Aztecan  civilization  was  not  alone  in 
America.  The  Mayans  of  Yucatan  were  equally 
advanced  as  architects,  as  artisans  and  with 
society  established  on  an  elaborate  and  intricate 
basis.  If  their  records  have  been  read  aright, 
they  reach  back  for  some  75  or  more  centuries, 
and  granting  this  as  approximating  the  truth, 
and  claiming  the  culture  existing  as  an  in- 
digenous growth,  the  date  of  man's  appearance 
on  the  continent  is  carried  so  far  into  the  past 
that  we  must  reckon  by  centuries  and  not  by 
years.  Pure-blooded  Aztecs  still  survive,  but 
the  glory  of  their  culture  as  it  blossomed  in 
pre-conquest  times  is  a  matter  of  history.  How 
great,  how  far  comparable  this  civilization  was 
to  our  own  can  be  judged  by  the  exhaustive 
studies  of  Madam  Zelia  Nuttall  in  her  work, 
^The  Fundamental  Principles  of  Old  and  New 
World  Qvilizations^  (Peabody  Museum 
Memoirs  1901).  There  is  nothing  suggestive 
of  the  ^Indian*  as  we  know  him  in  all  these 
pa^es.  Astronomy,  mathematics  and  abstruse 
philosophical  disquisition  are  dealt  with  and 
we  find,  not  unnaturally,  that  in  striving  to 
compass  the  unknowable  they  were  led  to  the 
most  extreme  cruelty  through  that  anthropo- 
morphic idea  of  Deity  which  universally  has 
proved  a  curse  to  mankind.  The  conclusion 
reached  by  Mrs.  Nuttall  is  directly  the  opposite 
of  what  has  been  held  in  this  article  as  almost 
if  not  quite  demonstrable;  the  home,  origin 
and  growth  of  what  has  been  revealed  by 
archaeological  research.  She  writes:  *^I  can 
but  think  that  the  material  I  have  collected 
will  also  lead  to  a  recognition  that  the  role  of 


the  Phoenicians,  as  intermediaries  of  ancient 
civilization,  was  greater  than  has  been  sup- 
posed, and  that  it  is  imperative  that  future  re- 
search be  devoted  to  a  fresh  study  and  ex- 
amination of  those  indications  which  appear  to 
show  that  America  must  have  been  intermit- 
tently colonized  by  the  intermediation  of  Med- 
iterranean sea-farers.*    ' 

Southward,  when  the  adjoining  continent  is 
reached,  we  find  in  the  vast  plains,  forests,  and 
following  the  wonderful  rivers  of  that  region, 
savages  that  have  not  as  high  a  standing  as 
those  of  the  temperate  regions  of  North  Amer- 
ica. The  struggle  for  existence  has  been,  in 
the  tropics,  and  is,  too  keen  to  give  opportunity 
to  a  mental  growth  not  directly  concerned  with 
the  bodily  passions  and  demands.  Above  all 
else,  the  savage  must  eat,  and  if  the  food  supply 
is  to  be  had  without  effort,  the  result  is  bodily 
inactivity  and  mental  stultification.  If  the  food 
required  must  be  struggled  for,  then  the  body 
only  is  excited  to  vigor;  and  food  obtained,  the 
body  is  too  fatigued  to  follow  physical  exertion 
by  mental.  This  is  the  result  in  the  extremes 
of  tropical  conditions  and  it  is  not  surprising 
that  man  shows  to  more  advantage  as  the 
climate  becomes  more  temperate.  Mind  and 
body  seem  then  to  have  more  equal  chance ;  and 
the  same  unevenness  of  development  is  found 
among  South  American  Indians  that  originally 
obtained  in  North  America.  The  differences 
are  those  that  the  different  physical  features 
of  the  country  suggested.  As  Mexico  stands 
to  the  country  north  of  it,  the  favored  spot 
wherein  flowered  and  fruited  the  native  civili- 
zation of  that  continent,  so  in  Peru,  we  find 
a  people  who  abandoned  the  more  primitive 
features  of  a  nomadic  life,  and  establishing 
cities,  organized  government,  society,  gave 
such  attention  to  art,  agriculture  and  skill  in 
varied  handicraft,  that  they  stood  apart,  finally, 
from  the  other  peoples  of  South  America. 
Compared  with  the  advanced  civilization  of  to- 
dajr  It  may  seem  crude  indeed,  but  if  we  take 
their  products  of  handicraft  separately  into 
consideration  we  shall  find  that  they  made 
most  excellent  thread  and  dyed  it  so  honestly 
that  to-day  many  a  fabric  a  thousand  or  more 
years  old  has  not  lost  its  brilliancy  of  color. 
They  were  honest  workmen  as  well  as  artists. 
It  has  often  been  asked  would  this  culture  in 
the  interior  of  Peru  have  gone  on  developing 
had  not  it  been  snuffed  out  by  a  really  as  sav- 
age but  more  powerful  a  people.  It  cannot  be 
determined,  but  as  civilization  is  merely  evolu- 
tion, there  is  no  logical  reason  why  the  potter 
in  Peru  should  not  finally  have  vitrified  and 
glazed  his  wares,  and  the  metal  workers  have 
wrought  even  greater  wonders  with  the  prod- 
uct brought  to  them  by  miners  who  knew  their 
work.  Peruvian  products  in  pre-Columbian 
time  never  found  a  foreign  market,  but  it  is 
rash  to  say  they  never  would  have  found  it 
had  they  not  been  molested  and  their  career 
destroyed  for  all  time  by  the  infamous  invader. 
An  antiquity  of  the  South  American  native 
has  been  frequently  claimed  by  those  well 
qualified  to  express  an  opinion,  equal  to  that 
of  the  North  American  aborigine.  This  is  in- 
herently probable.  The  indications  of  such 
antiquity  are  well  attested,  and  the  recent  ef- 
forts of  modernists  of  the  radical  type  to  mini- 
mize the  importance  of  the  conclusions  of 
South  American  archaeologists  have  proved  an  ^ 
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utter  failure.  The  antiquity  of  man  in  South 
America  may  yet  be  in  the  non-proved  stage, 
but  to  date  the  claimants  of  antiquity  have  far 
the  better  of  the  question. 

Whether  in  North,  Central  or  South  Amer- 
ica, there  were  centres  where  things  higher 
than  mere  animal  wants  found  chance  to  flour- 
ish and  the  upward  growth  toward  rational 
rather  than  mere  physical  man  took  place,  and 
all  about  these  centres  roamed  those  outlying 
people,  who  were  not  degenerates,  but  the  as 
yet  tmadvanced  descendants  of  that  original 
people  of  the  early  stone  age  to  whom  it  fell 
to  populate  these  two  continents.  See  Mound 
Builders. 

Bibliography. —  The  bibliography  of 
American  archaeology  is  more  extensive  than 
comprehensive  and  much  more  theoretical  than 
practical.  The  ^Smithsonian  Contributions  to 
Knowedge>  (Washington,  D.  C,  1847-1900) 
contain  many  important  monographs;  also  the 
^Annual  Reports'  of  the  same  institution.  The 
volumes  of  the  ^Antiquarian  Societ]^  of 
Worcester,'  Mass.,  of  the  now  non-existent 
American  Ethnological  Society,  also,  are  val- 
uable; likewise  the  ^Annual  Reports  of  the 
Regents  of  the  State  University,'  Albany,  N.  Y. 
The  Bureau  of  Ethnology,  Washington,  D.  C, 
has  issued  an  annual  volume  of  inestimable 
value  for  many  years;  and  the  publications  of 
the  Peabody  Museum  of  Archaeology,  Cam- 
bridge, Mass.,  and  certain  of  the  bulletins  of 
the  American  Museum  of  Natural  History, 
New  York,  are  authoritative  and  necessary  for 
a  full  understanding  of  the  subject.  The  sep- 
arate works  that  have  been  published  are  of 
less  importance.  Those  prior  to  1850  are  purely 
of  a  speculative  character.  Of  later  date,  the 
works  of  Brinton  are  of  most  importance ;  not- 
ably his  ^American  Race' ;  *  Essays  of  an 
Americanist' ;  and  ^  Notes  on  the  Floridian 
Peninsula.'  Of  equal  importance  is  Bancroft's 
< Native  Races  of  the  Pacific  Coast.'  Consult 
also  Dellenbaugh,  Moore,  Jones,  and  Volk  for 
resume  of  subjects  covering  North  America, 
Florida,  the  Southern  States  and  valley  of  the 
Delaware  River,  and  in  the  order  named;  Ab- 
bott, C.  C,  ^ Stone  Age  in  New  Jersey'  (Ameri- 
can Naturalist,  1872),  ^  Stone  Age  in  New  Jer- 
sey' (Smithsonian  Annual  Report,  1876).  <Prim- 
itive  Industry'  (Salem,  Mass.  1881),  ^Archae- 
ologia  Nova  Caesarea'  (1907-09).  <Ten  Years* 
Dig^ngs  in  Lenape  Land'  ( 1912),  ^Archaeological 
Significance  of  an  Inland  Dune^  (in  Proceed- 
ings American  Philosophical  Society,  1917) ; 
Balch,  ^ Early  Man  in  America'  (in  Proceed- 
ings American  Philosophical  Society.  1917) ; 
Kcane,  A.  H.,  <Ethnology'  (1900);  id,  ^Man: 
Past  and  Present >  (1900)  ;  Keith,  A,  ^Antiquity 
of  Man'  (1914);  ScUards,  E.  H..  < Human  Re- 
mains and  Assorted  Fossils  from  the  Pleisto- 
cene of  Florida'  (Annual  Report  State  Geolo- 
gist, 1916) ;  Spier,  L.,  <New  Data  on  the  Tren- 
ton (N.  J.)  Arg^llite  Culture'  (American  An- 
thropologist, Vol.  XVIII,  No.  2,  1916) ;  Volk, 
E.,  ^Archaeology  of  the  Delaware  Valley'  (Pea- 
body  Museum  Papers,  Vol.  V,  1911)  ;  Winchel, 
N.  H.,  ^Weathering  of  Stone  Artifacts'  (Min- 
nesota Historical  Society,  1913). 

Mexico. —  Kingsbo rough,  ^Antiquities'; 
Mayer,  < Mexico  as  It  Was  and  Is';  Hum- 
boldt, ^Vucs  des  Cordilleres' ;  and  the  pub- 
lications of  Zelia  Nuttall  in  the  series  issued 
by  Peabody  Museum,  Cambridge,  Mass.,  not- 


ably <The  Fundamental  Principles  of  the  Old 
and  New  World  Civilizations.'  Consult  also 
Stephens,   *  Yucatan.' 

Peru. —  Transactions  of  the  Ethnological 
Society  of  London;  biennial  reports  of  Inter- 
national Congress  of  Americanists;  von 
Tschudi,  ^Peru.^ 

Brazil. —  Bates,  ^Naturalist  on  River  Ama- 
zons' (1863) ;  Agassiz,  <  Journey  in  BraziP 
(1868)  ;  Kidder  and  Fletcher,  < Brazil  and  Bra- 
zilians' ;  Burton,  R.  F.,  ^Explorations  in  High- 
lands of  Brazil'  (1869). 

Patagonia. — Dobrizhoffer,  <  A  b  i  p  o  n  e  r  ' 
(1822);  Muster,  <At  Home  With  the  Pala- 
gonians' ;  and  for  South  America  generally, 
transactions  of  learned  societies  in  Europe  — 
German,  French  and  English.  Also  Bingham, 
Hiram,  ^Explorations  in  Land  of  Incas' ;  Cook, 
O.  F^  ^Staircase  Farms  of  Ancients'  (No.  5, 
Vol.  XXIX  of  National  Geographic  Magazine) . 
These  articles  settle  the  question  forever  of 
the  geological  antiquity  of  man  in  South 
America. 

Charles  Conrad  Abbott, 
Author  ^The  Stone  Age  in  New  Jersey^ ;  Arch- 

ceological  Explorations  in  the  Valley  of  the 

Delaware,^  etc* 

ARCHiEOLOGY,  Christian.  See  Chris- 
tian Arch-«ology. 

ARCH-ffiOPTKRYX,  ar'k^5p't€-riks,  an 
extinct  bird  exhibiting  many  reptUian  charac- 
ters, especially  in  having  jaws  provided  with 
teeth,  and  a  long  tail  of  many  vertebrae;  and  it 
constitutes  a  link  between  birds  and  reptiles. 
It  lived  during  the  Jurassic  period  and  is  by 
far  the  most  ancient  bird  known.  Its  distinct- 
ness from  all  other  birds  is  expressed  by  plac- 
ing it  by  itself  in  a  separate  sub-class;  the 
Archaeornithes  birds  are  the  rarest  of  fossils, 
and  this  one  is  known  only  from  two  skeletons 
and  a  single  feather,  all  preserved  in  the  litho- 

Sraphic  limestone  quarries  of  Solenhofen, 
avaria.  The  skeletons,  one  in  the  Britishi 
the  other  in  the  Berlin  Museum,  are  wonder- 
fully well  preserved  in  the  fine,  smooth-grained 
stone  and  have  the  impressions  of  the  feathers 
in  their  natural  position.  They  show  that  the 
Archaeopteryx  had  short  wings  with  primary 
and  secondary  feathers  arranged  much  as  in 
modem  birds :  but  the  bones  of  the  wing  are 
not  so  specialized  for  their  peculiar  use  as  in 
modem  birds;  the  metacarpal  bones  are  sep- 
arate and  the  digits  free  and  complete,  each 
with  a  claw  on  its  tip,  while  in  modem  birds 
the  first  and  third  digits  are  radimentary  and 
the  metacarpals  fused  into  a  single  bone.  The 
long  tail  of  23  separate  vertebras  has  the 
feathers  arranged  in  pairs  springing  from  the 
sides  of  each  vertebra  except  toward  the 
tip;  in  modem  birds  the  tail-feathers  spring 
from  a  triangular  bony  plate  at  the  end  of  the 
short  mdimentary  tails.  (See  Birds).  The 
teeth  are  like  those  of  many  lizards,  sharp, 
conical,  each  set  in  a  separate  socket,  and  there 
is  no  horny  bill  as  in  modem  birds. 

The  extinct  Dinosaurs  are  the  reptiles  which 
come  nearest  to  Archaeopteryx,  and  it  is  prob- 
able that  they  are  descended  from  a  common 
stock,  the  ancestors  of  the  birds  becoming 
arboreal  and  acquiring  rudimentary  wings  to 
assist  them  in  leaping  from  tree  to  tree.  A 
somewhat  analo)?ous  case  is  seen  in  the  fold  of 
skin  and  hair  which  the  modem  flying  squirrels 
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have  developed  for  the  same  purpose;  if  fur- 
ther developed  and  specialized  this  would  enable 
them  to  accompli^  true  flight.  In  Archaeop- 
teryx  the  wings  are  short  and  the  attachments 
for  the  breast  muscles  (those  chiefly  used  in 
fli^t)  are  small  in  comparison  with  those  of 
modem  birds,  so  that  the  creature  must  have 
had  very  limited  powers  in  this  direction. 

ARCHiSSORINTHES,  one  of  the  two  sub- 
classes of  birds,  including  only  ArchcBoPteryx 
(q.v.)-  The  other  sub-class,  Neornithes,  m- 
cludes  all  the  remainder,  either  fossil  or  living. 

ARCHiEOZOIC.    See  Archean. 

ARCHAMBEAULT,  Sir  Horace,  Cana< 
dian  priest:  b.  UAssomption,  Quebec  province, 
6  March  1857.  He  was  educated  at  L'Assomp* 
tion  G)llege  and  Laval  University,  Montreal, 
where  he  was  graduated  Master  of  Laws  in 
1878  and  was  afterward  (1881)  professor  of 
commercial  and  maritime  law.  A|ypointed  to 
the  legislative  council  of  Quebec  m  1888,  he 
was  speaker  of  that  body  and  Attorney-General 
(1897-1905).  In  1890  he  became  a  member  of 
the  Council  of  Public  Instruction*  He  was 
appointed  a  puisne  judge  of  the  Ck>urt  of 
Kin^s  Bench  of  Quebec  in  1908,  and  Chief 
Justice  in  1911.    He  was  knighted  in  1914. 

ARCHANQBL,  an  angel  of  superior  or  of 
the  highest  rank.  They  are  seven  in  ntunber, 
of  wUch  Michael,  Gabriel  and  Raphael  are 
mentioned  in  Scripture. 

ARCHANGEL,  ark-&n'j$],  seaport,  capital 
of  the  Russian  government  of  same  name,  on 
the  right  bank  of  the  northern  Dwina,  about 
20  miles  above  its  mouth  in  the  White  Sea. 
The  port  is  closed  for  six  months  by  ice.  Arch» 
angel,  founded  in  1584,  was  long  the  only  port 
which  Russia  possessed.  Pop.  21,930.  The 
province  contains  331,490  square  miles;  pop. 
348,500. 

ARCHBALD,  Pa.,  borough  in  Lackawanna 
County,  10  miles  northeast  of  Scranton,  on  the 
Delaware  Sc  Hudson  and  the  New  York,  On- 
tario &  Western  railroads.  It  was  first  settled 
by  Welsh  miners  in  1831  and  is  to-day  essen- 
tially a  mining  town.  It  has  many  churches 
and  schools  and  several  imposing  public  build- 
ings. Silk  mills  give  employment  to  350  per- 
sons, while  over  3,500  men  and  boys  arc  em- 
ployed in  coal  mining.    Pop.  (1910)  7,194. 

ARCHBISHOP.  The  name  of  a  chief 
bishop.  The  attentive  reader  of  the  Acts  of 
the  Apostles,  noting  that  nearly  the  whole  mis- 
sionary energy  of  Saint  Paul  was  expended 
upon  the  cities  and  chief  towns  rather  than  on 
the  villages  and  the  country  districts,  will  be 
prepared  to  learn  that  there  were  flourishing 
churches  in  the  leading  centres  of  population, 
while,  as  yet,  nearly  all  other  parts  remainedl 
pagan.  So  strong,  however,  was  the  evan- 
gelistic spirit  prevailing  that  a  number  of 
younger  and  less  powerful  congregations  were 
called  into  being.  The  pastors  of  these  new 
churdies  being  called  bishops,  that  term  no 
longer  appeared  a  dignified  enough  appellation 
for  the  spiritual  chief  of  the  mother  church, 
and  about  a.d.  340  the  Greek  title  of  archie- 
piscopos  was  introduced. 

An  archbishop  is  often  called  a  metropoli- 
tan. He  exercises  a  certain  supervision  over 
the  bishops  of  his  province,  who  are  called  his 
suffragans;  convenes  and  presides  over  them 


in  provincial  councils,  receives  appeals  against 
their  decisions  in  matters  of  discipline  and,  in 
the  event  of  the  death  of  one  of  them,  pro- 
vides for  the  administration  of  the  diocese.  In 
the  United  States  the  Roman  Catholic  Church 
is  the  only  one  which  has  dignitaries  of  this 
rank,  and  in  1900  the  entire  country  comprised 
14  archdioceses,  Baltimore,  as  the  first  estab- 
lished see,  having  the  dignity  of  primacy. 

In  England  the  early  British  churches  were, 
in  large  measure,  swept  away  by  the  Anglo- 
Saxon  invaders,  who  were  heathens,  and  the 
country  consequently  required  to  be  recon- 
verted. The  greal  southern  centre  from  which 
this  was  done  was  Canterbury,  then  the  capital 
of  Kent,  where  King  Egbert  gave  Augustine, 
the  chief  missionary,  a  settlement.  In  the 
north,  York,  the  chief  town  of  Northumbria, 
where  King  Edwin  built  a  shrine  for  Paulinus, 
became  the  great  focus  of  operation  for  that 
part  of  England;  hence  the  two  archbishop- 
rics now  existing  are  those  of  Canterbury  and 
of  York.  The  prelate  who  occupies  the  former 
see  is  Primate  of  all  England,  while  his  brother 
of  York  is  only  Primate  of  England,  the  supe- 
riority of  the  see  of  Canterbury,  long  con- 
tested by  that  of  York,  having  been  formally 
settled  in  a.d.  1072.  The  former  is  the  first 
in  dignity  after  the  princes  of  the  blood;  the 
latter  is  not  second,  but  third,  the  Lord  Chan- 
cellor taking  precedence  of  him  in  official  rank. 
In  Ireland  the  same  distinction  holds  for  Ar- 
magh and  Dublin.  When  the  Catholic  hier- 
archy was  established  in  England  in  1850  West- 
minster was  constituted  the  metropolitan  see. 

ARCHBOLD.  John  Dustin,  American  oil 
magnate:  b.  Leesburg,  Ohio,  26  June  1848;  d. 
Tarrytown,  N.  Y.,  6  Dec.  1916.  After  attending 
the  public  schools  at  Leesburg  Mr.  Archbold 
became  a  clerk  in  a  country  store  at  Salem, 
Ohio.  He  remained  there  for  two  years  and  in 
1864  went  to  the  Pennsylvania  oil  regions, 
where  for  11  years  he  was  actively  identified 
with  various  branches  of  the  industry  in  Oil 
Gty,  Pa.  He  became  chief  owner  and  president 
of  the  Acme  Oil  Company  and  in  1875  director 
of  the  Standard  Oil  Company.  *Of  the  first 
nine  trustees  of  the  Standard  Oil  *Trust* 
formed  in  1882,  Mr.  Archbold  alone  remained 
in  that  capacity  until  its  dissolution  in  1911, 
h^  the  order  of  the  United  States  Supreme 
Court,  after  which  he  became  president  and 
director  of  the  Standard  Oil  Company  of  New 
Jersey.  He  was  an  intimate  associate  of  John 
D.  Rockefeller;  active  in  philanthropic  asso- 
dations  and  president  of  uie  board  of  trus- 
tees of  Syracuse  University,  to  which  institu- 
tion he  gave  large  endowments.  His  fortune 
at  the  time  of  his  death  was  estimated  at  $100,- 
000,000. 

ARCHDALB,  arch-dal,  John,  American 
colonial  governor:  b.  Buckinghamshire,  Eng- 
land probably  about  1635.  Ferdinando  Gorges, 
the  last  proprietor  of  Maine,  married  his  sister 
Mary  in  1660,  and  in  1664  sent  him  to  Maine 
to  set  up  Gorges  government  afresh  in  opposi- 
tion to  Massachusetts,  under  whose  protection 
the  settlements  there  had  placed  themselves. 
(See  Gorges).  They  resisted  Archdale  so 
fiercelv  that  the  next  year  he  sailed  for  home, 
entirely  baffled.  In  May  1681  he  acquired  a 
dubious  title  to  a  share  in  the  proprietorship 
of  the  Carolinas,  and  in  1682  the  proprietors 
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commissioned  him  to  come  over  and  receive 
their  rents  from  ^Albemarle*  (North  Caro- 
lina) .  Hq  was  there  by  1683,  with  the  intention 
of  settling  permanently  ^as  his  daughter  did) 
—  perhaps  drawn  by  a  liking  for  the  Quakers 
in  the  colony,  he  having;  been  converted  by 
George  Fox.  A  few  years  later,  however,  he 
returned  to  England,  and  was  one  of  the  chief 
managers  of  the  proprietary  affairs.  In  1688 
he  appears  on  depositions  in  the  Gorges  matter, 
private  claims  being  still  unsettled;  but  there 
is  no  evidence  that  he  visited  Maine  again.  In 
1694,  the  Carolina  proprietors  needing  some 
manager  on  the  spot  tie  was  induced  to  become 
governor  of  South  and  North  Carolina  by  the 
title  of  ^landgrave'^  and  the  attendant  barony 
of  48,000  acres;  but  it  was  not  till  17  Aug- 
1695  that  he  assumed  the  government  at 
Charleston,  and  he  retained  it  but  a  year,  then 
turning  it  over  to  a  deputy  and  returning  to 
England  again.  The  complimentary  address  of 
the  assembly  on  his  departure  has  been  taken 
literally  as  a  proof  of  influential  and  pregnant 
statesmanship;  but  in  fact  he  dissolved  his 
first  assembly  in  haste  from  a  quarrel  over 
abatement  of  quit-rents,  compromised  with  the 
second,  left  the  Huguenots  unenfranchised  and 
the^  unsatisfactoiy  Indian  trade  as  it  was  and 
made  no  strong  impress.  His  spirit  was  good, 
however :  he  treated  the  Indians  with  humanity 
and  modified  some  hard  restrictions  on  them; 
drew  up  a  militia  act  (into  which  the  assem- 
bly unanimously  refused  to  put  a  clause  ex- 
empting the  Quakers),  and  established  a 
bureau  of  public  charities. 

He  is  also  credited  with  having  introduced 
rice  culture  into  the  Carolinas,  through  a  bag 
of  rice  which  a  merchant  vessel  brought  from 
Madagascar  and  he  distributed  among  his 
friends. 

In  1698,  elected  a  member  of  Parliament,  he 
refused  to  take  the  oath ;  would  only  affirm,  and 
was  not  permitted  to  take  his  seat.  In  1707 
appeared  *A  New  Description  of  that  Fertile 
and  Pleasant  Province  of  Carolina,  >  by  him,  a 
vindication  of  his  administration,  of  little  value 
except  for  some  original  documents. 

ARCHDEACON,  an  ecclesiastical  dig- 
nitary next  in  rank  below  a  bishop,  who  has 
jurisdiction  cither  over  a  part  of  or  over 
the  whole  diocese.  He  is  usually  appointed 
by  the  bishop,  under  whom  he  performs  various 
dtities,  and  he  holds  a  court  which  decides 
cases  subject  to  an  appeal  to  the  bishop.  The 
dignity  is  still  maintained  in  the  Anglican  but 
not  in  the  Roman  Catholic  Church,  the  canons 
or  rural  deans  exercising  the  same  functions  as 
archdeacons. 

ARCHDUKE,  a  duke  whose  authority 
and  power  is  superior  to  that  of  other  dukes, 
a  title  in  the  present  day  assumed  only 
by  the  princes  of  the  imf^erial  house  of 
Austria.  In  France,  in  the  reign  of  Dagobert, 
there  was  an  Archduke  of  Austrasia;  and  at 
a  later  period,  the  governors  of  provinces  of 
Brabant  and  Lorraine  were  termed  archdukes. 
The  dukes  of  Austria  assumed  the  title  of  arch- 
duke in  1156;  but  the  dignity  was  not  confirmed 
till  1453. 

ARCHBAN,  a  geologic  time  unit  usually 
given  the  rank  of  a  period,  and  the  system  of 
rocks  laid  down  during  that  period.  It  is  the 
earliest  division  of  the  Proterozoic  Era.    This 


time  unit  is  sometimes  given  the  rank  of  an 
era  under  the  name  of  Archeozoic  The  rocks 
of  the  system  are  well  exposed  in  the  Lake 
Superior  region,  though  rocks  believed  to  be  of 
equivalent  age  are  exposed  in  the  Piedmont 
Belt,  in  the  Ozarks,  at  many  points  in  the 
Rocky  Mountains,  over  much  of  Canada  and 
northern  Europe  and  at  places  in  other  conti- 
nents. The  rocks  are  dominantly  igneous,  con- 
sisting of  thick  lava  flows  interbedded  with 
minor  amounts  of  sediment  (the  Keewatin) 
and  cut  by  great  batholiths  (9. v.)  of  granite 
(the  Laurentian).  They  contain  Uie  iron  ores 
of  the  Vermilion  Range  (q.v.)  in  Minnesota. 
No  direct  evidences  of  life  have  been  found  in 
Archean  rocks.  Of  the  climate  or  geography 
of  the  period  practically  nothing  is  known. 

ARCHBGONIUM,  the  female  organ  of 
mosses,  liverworts,  ferns,  conifers,  etc.  It  is 
usually  flask-shaped  with  a  neck  of  varying 
length  and  a  venter  more  or  less  bulbous.  A 
single  egg  reposes  in  the  venter,  and  in  the 
process  of  fertilization  the  sperm  enters  by  the 
neck  and  reaches  the  egg.  The  archegonia  are 
variously  placed  in  the  bryophytes,  pterido- 
phytes  and  the  gymnos^erms.  The  neck  cells 
secrete  a  substance  which  attracts  their  own 
particular   sperms   toward  them. 

ARCHBGOSAURUS,  arlc?-g5-s6'nis,  a 
fossil  saurian  reptile,  found  in  1847,  in  large 
concretionary  measures  of  clay-ironstone,  from 
the  coal  field  of  Saarbruck.  Four  species  have 
been  described.  Professor  Owen  makes  it  a  con- 
necting link  between  the  reptile  and  the  fish, 
and  on  these  grounds :  it  is  related  to  the  sala- 
mandroid-ganoid  fishes  by  the  conformity  of 
pattern  in  the  plates  of  the  external  cranial 
skeleton,  and  by  the  persistence  of  the  chorda 
dorsalis,  as  in  the  sturgeon,  while  it  is  allied 
to  the  reptiles  by  the  persistence  of  the  chorda 
dorsalis,  and  the  branchial  arches,  and  by  the 
absence  of  the  occipital  condyle  or  condyles,  as 
in  Lepidosiren,  and  by  the  presence  of  laby- 
rinthic  teeth,  as  in  Labvrinthodon,  which,  how- 
ever, also  ally  it  to  tne  ganoid  Lepidosteus. 
See  Stegocelphalia. 

ARCHELAUS,  ar'k^la-us,  the  name  of 
several  personages  in  ancient  history,  of  whom 
we  need  mention  only  Archelaus,  the  son  of 
Herod  the  Great.  This  prince  received  from 
Augustus,  with  the  title  of  Ethnarch,  the 
soverei^ty  of  Judea,  Samaria  and  Idumea. 
His  reign  is  described  as  most  tyrannical  and 
bloody.  The  people  at  length  accused  him  be- 
fore Augustus,  who,  after  hearing  his  defense, 
banished  him  in  a.d.  10  to  Vienne,  in  Gaul, 
where  he  died.  To  avoid  the  fury  of  Arche- 
laus, Joseph  and  Mary,  with  the  infant  Jesus, 
retired  to  Nazareth. 

ARCHBNHOLZ,  ar'Hen-holts,  Tohaxm 
Wilhelm  von,  (German  historian:  b.  5  Sept 
1743;  d.  28  Feb.  1812.  He  took  part  in  the 
closing  campaigns  of  the  Seven  Years'  War 
and  retired  as  captain,  1763;  traveled  exten- 
sively in  Europe,  lived  in  England  the  greater 
part  of  1769-/9,  and  settled  in  Hamburg  in 
1792.  His  book  on  ^England  and  Italy > 
(1785),  extensively  translated,  obtained  a 
phenomenal  success.  A  sequel  to  it  was 
< Annals  of  British  Histoiy>  (1789-98.20  vols.). 
His  ^History  of  the  Seven  Years'  War^ 
(1789;  augmented  1893.  13th  ed.  1892)  is  still 
the  most  popular  account  of  that  war. 
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ARCHBOZOIC.    See  Archean. 

ARCHER,  Branch  T.,  Texan  revolution* 
ist:  b.  Virginia  1790;  d.  Texas,  22  Sept.  1856. 
He  studied  medicine  in  Philadelphia,  practised 
many  years  in  Virginia  and  was  repeatedly  a 
member  of  the  legislature.  In  1831  he  removed 
to  Texas,  and  was  one  of  the  leaders  in  pre- 
|>aring  for  the  revolution  determined  upon  far 
m  advance  of  the  actual  crisis.  On  3  Nov. 
1835  he  presided  over  the  celebrated  *^consulta- 
tion*  of  the  American  settlers  concerning  inde- 
pendence, and  immediately  after  was  one  of 
three  commissioners  —  the  others  being 
Stephen  Austin  and  N.  H.  Wharton  —  to  solicit 
aid  from  the  United  States.  The  next  year  he 
became  speaker  of  the  House  in  the  first  Texan 
Congress;  and  he  was  Secretary  of  War  for 
Texas  1839-42,  when  bodily  infirmity  compelled 
him  to  retire  from  public  life. 

ARCHBR,  Frederic,  organist  and  musical 
director:  b.  Oxford,  England,  1838;  d.  Pitts- 
burgh, Pa.,  1901.  Educated  at  Oxford,  London 
and  LeiiMsig,  and  held  important  positions  as 
organist  in  Oxford,  London  and  Glasgow,  1852- 
79.  Organist  Plymouth  Church,  Brooklyn,  N. 
Y.,  188^^;  conductor  Boston  Oratorio  So- 
ciety, 1887;  founded  Pittsburgh  Symphony 
Orchestra,  1896 ;  organist  Church  of  the  Ascen- 
sion, Pittsburgh,  1899-1901.  He  gave  recitals 
and  lectured  on  musical  subjects  throughout 
the  United  States  and  Canada.  Founded  and 
edited  The  Keynote  (1885). 

ARCHER,  John,  American  physician:  b- 
Harford  County,  Md.,  6  June  1741;  d.  there 
1810.  He  was  graduated  at  Princeton,  1760, 
and  in  1768  received  from  the  Philadelphia 
Medical  College  the  first  medical  diploma  is- 
sued in  America.  He  raised  and  commanded  a 
military  company  during  the  Revolution, 
served  several  years  in  State  legislature,  was 
a  presidential  elector  in  1801,  and  member  of 
Congress  1801-07.  He  made  several  discover- 
ies in  medicine  which  have  been  adopted  by  the 
profession. 

ARCHER,  William,  English  author  and 
critic:  b.  Perth,  Scotland,  23  Sept.  1856.  Edu- 
cated at  Edinburgh  University;  became  bar- 
rister. Middle  Temple,  1883.  Went  to  London 
1878,  became  dramatic  critic  of  the  Figaro, 
1879-81,  and  London  World,  1884-1905.  after- 
wards of  the  Tribune  and  Nation,  now  of  the 
Star.  He  has  edited  and  translated  Ibsen's 
^Prose  Dramas^  (5  vols.)  and  with  his  brother 
translated  Ibsen's  ^Peer  Gynt.^  He  has  written 
^Life  of  Macready'  (1890)  ;  ^English  Drama- 
tists of  To-day >  (1882) ;  <The  Theatrical 
Worid>  (5  vols.,  1893-97)  ;  <Study  and  Stage> 
(1899);  ^America  To-day>  (1900);  <Poets  of 
the  Younger  Generation^  (1901)  ;  ^ Masks  or 
Faces :  a  Study  in  the  Psychology  of  Acting' ; 
<Real  Conversations >  (1904)  ;  ^Through  Afro- 
America>  (1910);  <Play-makinp>  (1912); 
^Life,  Trial  and  Death  of  Francisco  Ferrer^ 
(1912);  <The  Great  Analysis>  (1913). 

ARCHER-FISH,  a  fish  reputed  to  be  able 
to  shoot  drops  of  water  from  its  mouth  at 
insects  in  the  air  above,  thus  bringing  the  in- 
sects down  where  they  can  be  seized.  The 
name  is  most  frequently  applied  to  a  single 
species,  Toxotes  (dculator,  a  fish  six  or  seven 
inches  long,  a  native  of  Java  and  the  neighbor- 
ing islands,  which  represents  an  aberrant  group 
of  ^chaetodonts,   or   coral  fishes    (q.v.).    This, 


however,  is  an  error  of  identification,  the  true 
fish  with  this  habit  being  a  related  small  coral 
fish  {Chelmon  rostratus)  of  India.  This  genus 
has  its  mouth  extended  into  a  tube-like  snout, 
forming  a  sort  of  nozzle.  When  it  perceives 
an  insect  perched  on  a  plant  over  the  water,  it 
swims  to  within  a  distance  of  from  four  to  six 
feet,  and^  then  with  surprising  dexterity  will 
eject  a  single  drop  of  water  with  so  true  an 
aim  as  to  knock  the  insect  into  the  water  where 
it  is  instantly  seized.  Captives  will  do  this  in 
a  tank  or  aquarium ;  whereas  experiments  show 
that  the  Toxotes  never  does  such  a  thing  for 
which  its  mouth  is  entirely  unfitted. 

ARCHERY.  Ages  after  the  bow  and 
arrow  had  disappeared  in  general  use  from 
Europe  and  many  other  countries,  it  was  the 
universal  arm  both  for  war  and  sport  in  the 
Americas,  from  Patagonia  to  the  Arctic  Circle, 
and  its  use  lingered  on  the  borders  of  advanc- 
ing civilization  till  within  the  memory  of  thou- 
sands living.  It  may  indeed  be  considered  the 
most  characteristic  American  weapon,  yet  the 
practice  of  archery  as  a  recreation  is  limited. 
A  few  societies  of  Toxophilites  exist  and  hold 
monthly  meetings  and  annual  contests.  The 
principal  clubs  are  in  the  neighborhood  of 
Washin^on,  D.  C,  and  of  Cincinnati. 

A  faithful  band,  too,  of  whom  the  late 
Maurice  Thompson,  author  of  ^ Alice  of  Old 
Vincennes,^  was  the  exponent,  have  continued 
into  this  20th  century  to  take  the  bow  and 
arrow  into  field  and  forest,  and  to  live  while  in 
camp  by  the  product  of  their  skill  in  its  use. 
Several  charming  pen  pictures  may  be  found  in 
the  pages  of  Scribner's,  Harpet^s,  Outinp 
and  the  Badminton  magazines,  relating  their 
hunts  after  turkevs,  herons,  wild  duck,  wood- 
duck  and  squirrels,  and  even  fish,  in  Florida, 
Georgia,  Ilhnois,  Indiana  and  other  States. 
For  practical  purposes,  however,  the  attention 
may  be  confined  to  archery  as  popularly  under- 
stood: that  is,  shooting  at  the  target  as  a 
recreation  and  to  acquire  skill.  This  form  of. 
its  use  continued  long  after  gunpowder  had  be- 
come common:  in  fact  the  first  book  of  in- 
struction in  archery,  that  of  Roger  Ascham.  the 
teacher  of  Lady  Jane  Grey,  and  professor  of 
Greek  at  Cambridge,  ^Toxophilus  or  the  Schole 
of  .Shooting,^  was  published  in  1571,  when  the 
bow  had  practically  become  obsolete  as  a 
weapon  of  offense.  The  bow  used  for  recrea- 
tion is  the  long-bow  and  not  the  arbalest  or 
cross-bow  which  was  used  by  William  Tell. 
That  stvle  of  the  bow  was  never  popular  in 
England.  As  gunpowder  came  more  and  more 
into  use  in  sports,  the  interest  in  the  bow  and 
arrow  faded.  About  the  year  1760  the  pos- 
sibilities of  archery  as  a  builder  up  of  the  body 
and  the  eye-sight  were  rediscovered,  and  from 
thenceforward  it  had  a  lusty  growth  and  has 
always  had  a  considerable  following  of  dev- 
otees both  in  England  and  America.  Bows 
are  made  either  of  one  piece  of  wood,  or  two 
or  more  strips  glued  together,  preferably  of 
yew.  A  man  s  bow  is  about  six  feet  in  length, 
and  a  woman's  some  half  a  foot  shorter.  A 
man's  bow  requires  a  pull  of  from  40  to  50 
poundsj  a  woman's  about  half  that  amount. 
The  distance  shot  varies  with  the  kind  of  con- 
test. A  Potomac  round  consists  of  24  arrows 
at  80  yards,  24  at  70  and  24  at  60;  a  double 
Columbia  round  of  48  arrows  at  50  yards,  and 
48  ^t  40.    A  double  York  round  of  144  arrows 
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at  100  yards,  96  at  80  and  48  at  60.  A  double 
National  round  of  96  arrows  at  60  yards  and 
48  at  50,  and  a  double  American  round  of  60 
arrows  at  60  yards.  60  at  50  and  60  at  40.  The 
arrow's  shai)c  and  feathering  is  a  matter  of 
personal  inclination.  The  targets  are  four  feet 
m  diameter,  made  of  banded  straw  with  a 
canvas  front  painted  in  five  concentric  rings, 
the  centre  gold,  then  red,  blue,  black  and  white ; 
the  value  in  counting  shots  being,  respectively. 
9,  7,  5,  3  and  1.  There  are  in  the  National 
meet  also  competitions  for  longest  flight  and 
annual  team  competitions  of  96  arrows  at  60 
yards  for  men  and  96  arrows  at  50  yards  for 
women.  Consult  Ascham,  Roger,  ^Toxophilus, 
or  the  Schole  of  Shooting^  (London  1868)  ; 
Hansard,  G.  A.,  <The  Book  of  Archery>  (ib. 
1840) ;  Morse,  E.  S.,  ^Archery,  Ancient  and 
Modem>  (Worcester,  Mass.,  1792)  ;  Thompson, 
Maurice,  *The  Witchery  of  Archery^  (New 
York  1878)  ;  Roberts,  T.,  <The  English  Bow- 
man>  (London  1801) ;  Waring,  T..  <A  Treatise 
on  Archery >   (ib.  1828). 

ARCHES  COURT,  the  chief  and  most 
ancient  consistory  court,  belonging  to  the  arch- 
bishopric of  Canterbury,  for  the  debating  of 
spiritual  causes.  It  is  named  from  the  church 
in  London,  Saint  Mary  le  Bow,  or  Bow  CThurch 
(so-called  from  a  fine  arched  crypt),  where  it 
was  formerly  held. 

ARCHIBALD,  Sir  Adams  George,  Ca- 
nadian statesman:  b.  Truro,  Nova  Scotia,  18 
May  1814;  d.  Halifax,  14  Dec.  1892.  He  was 
secretary  of  state  for  the  provinces  in  the  Do- 
minion government,  1867-68;  lieutenant-gover- 
nor of  Manitoba  and  the  Northwest  Territories, 
1870-72;  and  held  the  same  office  in  Nova 
Scotia,  1873-83.  He  was  created  K.  C.  M.  G.  in 
1885. 

ARCHIDAMUS,  arlcl-da'miis,  the  name 
of  several  kings  of  Sparta.  I.  The  son  of 
Anaxidamus,  who  lived  during  the  Tegeatan 
War,  which  broke  out  soon  after  the  termina- 
tion of  the  second  Messenian  War,  in  the  year 
668  B.C.  IL  The  son  of  Zeuxidamus,  who  suc- 
ceeded to  the  throne  in  the  year  469  B.C.  In 
the  fifth  year  of  his  reign  there  was  an  earth- 
Quake  in  Laconia  wluch  almost  destroyed 
Sparta.  In  that  trying  period  the  foresight  of 
Archidamus  probably  saved  the  surviving  citi- 
zens from  being  massacred  by  the  Helots.  In 
the  discussions  at  Sparta  and  Corinth,  which 
preceded  the  rupture  with  Athens,  he  acted  a 
prominent  part,  and  always  as  the  advocate  of 
peace  and  moderation.  He  survived  the  out- 
break of  the  Peloponnesian  War  about  five 
years,  during  which  time  he  had  the  conduct 
of  three  expeditions  against  Attica  and  one 
against  Platxa.  Archidamus  died  in  the  42d 
year  of  his  reign  427  B.C.  III.  Son  of 
Agesilaus  II.  Wliile  yet  a  boy  he  prevailed 
on  his  father  to  pardon  Sphodrias,  who  had 
dared  to  make  an  irruption  into  Attica  at  a 
time  of  profound  peace.  In  371  B.C.  he  was 
sent  to  the  relief  of  his  countrymen  who  had 
been  vanished  at  Leuctra.  In  367  B.C.  he  de- 
feated the  Arcadians  and  Argives  in  what  the 
Spartans  termed  the  ^scarless  battle,*  because 
they  had  won  it  without  the  loss  of  a  single 
man.  Archidamus  III  appears  to  have  been  a 
warlike  prince,  but  he  was  neither  a  great  gen- 
eral nor  a  ^eat  statesman,  and  makes  but  a 
l)Oor  figure  in  cither  capacity  after  such  kings 


as  his  father  and  grandfather.  IV.  Son  of 
Eudamidas  I  and  grandson  of  Archidamus  III, 
was  King  of  Sparta  id  296  b.c  V.  Son  of 
Eudamidas  II.  Archidamus  V  was  the  last 
king  of  the  Eurypontid  race  that  reigned  in 
Sparta.  When  he  was  killed  the  rights  of  his 
children  were  disregarded  and  his  crown  was 
given  to  a  stranger. 

ARCHIL,  arldl.  or  ORCHIL^  or'kTl,  a 
coloring  matter  obtained  from  various  kinds 
of  lichens,  the  most  important  of  which  are 
the  Roccella  Unctoria  and  the  R.  fuciformis.  The 
Lecanora  tartar ea,  or  cudbear,  is  another  of 
the  same  nature ;  orchella-weed  and  dyer*s-moss 
are  common  names  for  them.  The  R.  tinctoria, 
or  archil  plant  proper,  is  abundant  in  the  Ca- 
naries and  Cape  Verde  Islands,  and  in  the 
Levant;  the  K.  fuciformis  also  grows  chiefly 
in  warm  climates,  as  the  coasts  of  Africa 
(Angola)  and  Madagascar.  The  lichens,  which 
are  chiefly  collected  from  r6cks  near  Ae  sea, 
are  cleaned  and  ground  into  a  pulp  with  water, 
after  which  some  ammoniacal  liquor  is  added, 
when  the  coloring  matter,  red,  violet  or  purple, 
is  evolved  and  falls  to  the  bottom.  The  red 
coloring  matter  of  Lecanora  tartar  ea  produces 
litmus  when  lime  or  an  alkali  is  added.  Archil 
has  a  beautiful  violet  color.  It  is  used  for 
improving  the  tints  of  other  dyes,  as  from  its 
want  of  permanence  it  cannot  be  used  alone. 

ARCHILOCHUS,  ar-kil'5-kfls  a  Greek 
poet,  classed  by  Cicero  with  Homer  and 
Sophocles :  b.  in  the  Island  of  Paros,  flourished 
between  720  and  660  b.c.  While  a  resident  of 
Thasos,  he  incurred  disgrace  by  throwing  away 
his  shield  in  a  battle.  He  was  tfie  inventor  of 
iambics.  His  terrible  invective  is  said  to  have 
caused  several  suicides.  A  hymn  to  Hercules 
was  the  most  esteemed  of  his  poems,  and  used 
to  be  sung  three  times  in  honor  of  the  victors 
at  the  games. 

ARCHIMANDRITE,  arTci-man'drit,  in 
the  Greek  Church,  an  abbot  or  abbot-general, 
who  has  the  superintendence  of  many  abbots 
and  convents. 

ARCHIMEDES,  arld-me'dfa.  one  of  the 
most  celebrated  among  the  ancient  plwsicists 
and  geometricians;  b.  Syracuse  about  287  b.c. 
Though,  according  to  some  accounts,  a  relation 
and  certainly  a  friend  of  Kinp:  Hiero,  he  ap- 
pears to  have  borne  no  public  office,  but  to 
have  devoted  himself  entirely  to  science.  We 
cannot  fully  estimate  his  services  to  mathema- 
tics for  want  of  an  acquaintance  with  the 
previous  state  of  science;  still  we  know  that 
he  enriched  it  with  discoveries  of  the  highest 
importance,  upon  which  the  modems  have 
founded  their  admeasurements  of  curvilinear 
surfaces  and  solids.  Euclid,  in  his  ^Elements,* 
considers  only  the  relation  of  some  of  these 
magnitudes  to  each  other,  but  docs  not  com- 
pare them  with  surfaces  and  solids  bounded  by 
straight  lines.  Archimedes  has  developed  the 
propositions  necessary  for  effecting  this  com- 
parison in  his  treatises  on  the  sphere  and  cylin- 
der, the  spheroid  and  conoid,  and  in  his  work 
on  the  measure  of  the  circle.^  He  rose  to  still 
more  abstruse  considerations  in  his  treatise  on 
the  spiral,  which,  however,  even  those  ac- 
quainted with  the  subjects  can  with  difficulty 
comprehend.  Archimedes  is  the  only  one 
among  the  ancients  who  has  left  us  anything 
satisfactory  on  the  theory  of  mechanics,  and 
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oh  hydrostatics.  He  first  taught  the  principle 
**that  a  body  immersed  in  a  fluid  loses  as  much 
in  weight  as  the  weight  of  an  equal  volume 
of  the  fluid  *  and  determined,  by  means  of  it, 
that  an  artist  had  fraudulently  added  too  much 
alloy  to  a  crown  which  King  Hiero  had  ordered 
to  be  made  of  pure  gold.  He  discovered  the 
solution  of  this  problem  while  ba,thing;  and  it 
is  said  to  have  caused  him  so  much  joy,  that 
he  hastened  home  from  the  hath  undressed, 
and  crying  out,  Eureka!  Eureka!  *I  have 
found  it;  I  have  found  it!*  Practical  me- 
chanics, also,  received  a  great  deal  of  attention 
from  Archimedes.  He  is  the  inventor  of  die 
compound  pulley,  probablv  of  the  endless  screw, 
etc.  During  the  siege  of  Syracuse  he  devoted 
all  his  talents  to  the  defense  of  his  native  coun- 
try. Polybius,  Livy  and  Plutarch  speak  in  de- 
tail with  admiration,  dnd  probably  with  exag- 
geration, of  the  machines  with  which  he  re- 
pelled the  attacks  of  the  Romans.  They  make 
no  mention  of  his  having  set  on  fire  the  enemy's 
fleet  by  burning-glasses, —  a  thing  which  is  in 
itself  veiy  improbable,  and  related  only  in  the 
later  writings  of  Galen  and  Lucian.  At  the 
moment  when  the  Romans,  under  Marcellus, 
gained  possession  of  the  citv  by  assault,  tra- 
dition relates  that  Archimedes  was  sitting  in 
the  market-place  absorbed  in  thought,  and  con- 
templating some  figures  which  he  had  drawn  in  * 
the  sand.  To  a  Roman  soldier  who  addressed 
him,  he  is  related  to  have  cried  out,  ^"Disturb 
not  my  circle!*  but  the  rough  warrior  little 
heeded  his  request,  and  struck  him  down.  The 
conquest  of  Syracuse  is  placed  in  the  year  212 
B.C.  On  his  tombstone  was  placed  a  cylinder, 
with  a  sphere  inscribed  in  it,  thereby  to  im- 
mortalize his  discovery  of  their  mutual  relation, 
on  which  he  set  particular  value.  Cicero,  who 
was  appointed  quaestor  over  Sicily,  found  this 
monument  in  a  thicket  which  concealed  it  Of 
the  works  of  Archimedes  there  are  extant  a 
treatise  on  ^Equiponderants  and  Centres  of 
Gravity, >  in  which  the  theory  of  the  lever  and 
other  mechanical  problems  are  treated;  on  the 
^Quadrature  of  the  Parabola^ ;  on  the  ^Sphere 
and  Cylinder^ ;  on  the  ^Dimensions  of  the 
Circle  \;  on  ^Spirals';  on  ^Conoids  and 
Spheroids^ ;  the  ^Arenarius,^  a  speculative 
treatise  intended  to  refute  the  popular  notion 
that  the  number  of  grains  of  sand  on  the  sea- 
shore is  infinite  by  showing  that  a  definite  num- 
ber might  be  assigned  to  a  iquantity  of  grains 
suflUdent  tp  fill  the  sphere  of  the  fixed  stars,  re- 
markable as  containing  an  anticipation  of  the 
modern  discovery  of  logarithms;  on  ^Floating 
Bodies^ ;  a  treatise  called  ^ Lemmata,^  of  doubt- 
ful authenticity,  on  plane  geometry.  A  very 
complete  and  splendid  edition  of  the  works  of 
Archimedes  issued  from  the  Clarendon  Press, 
at  Oxford,  ia  1792.  Other  editions  appeared 
in  1881  and  1897. 

ARCHIMEDES,  Principle  of.  See  Ar- 
chimedes. 

ARCHIMEDES'  SCREW,  a  machine  in- 
vented by  Archimedes  while  stttd3ang  in  Egypt. 
Observing  the  difficulty  of  raising  water  from 
the  Nile  he  is  said  to  have  designed  this  screw 
as  a  means  of  overcoming  the  obstacle.  It  con- 
sists of  a  pipe  twisted  in  a  spiral  form  around 
a  cylinder^  which,  when  at  work,  is  supported 
in  afilhchned  position.  The  lower  end  of  the 
pipe  is  immersed  in  water,  and  when  the  cylin- 
der is  made  to  revolve  on  its  own  axis,  the 


water  is  raised  from  bend  to  bend  in  the  spiral 
pipe  until  it  flows  'out  at  the  top.  The  Archi- 
median  screw  is  still  used  in  Holland  for  rais- 
ing water  and  draining  low  grounds.  The  Dutch 
water-screws  are  mostly  of  large  size,  and  are 
moved  by  the  wind,  one  windmill  furnishing 
suflScient  motive  power  to  keep  several  screws 
going  at  once. 

ARCHIPELAGO,  ar'ki-pSl'^-go.  a  term 
originally  applied  to  the  JEgean,  the  sea  lying 
between  Greece  and  Asia  Minor,  then  to  the 
numerous  islands  situated  therein  and  latterly 
to  any  cluster  of  islands.  In  the  Grecian  Archi- 
pelago the  islands  nearest  the  European  coast 
lie  together  almost  in  a  circle,  and  for  this  rea- 
son are  called  the  Cyclades  (Gr.  kyklos,  a  cir- 
cle) ;  those  nearest  the  Asiatic,  being  farther 
from  one  another,  the  Sporades  (^scattered'^). 
(See  these  articles,  and  Cyprus;  Eubcea; 
Rhodes;  Samos;  Scio,  etc.).  The  Malay,  In- 
dian or  Eastern  Archipelago,  on  the  east  of 
Asia,  includes  Borneo,  Sumatra  and  other  large 
islands.    See  Malay  Archipelago. 

ARCHITECTURE.  Architecture  is  the 
art  of  building  wisely  and,  as  the  embodied 
philosophy  of  man's  community  ideals,  is  the 
complete  index  of  the  civilization  of  each  age. 
Beauty  in  architecture  involves  such  a  dispo- 
sition of  the  structural  elements  demanded  by 
a  problem  as  will  give  to  each  a  maximum  value 
in  the  given  situation.-  The  development, 
growth,  and  change  that  characterize  archi- 
tectural expression  in  different  climates, 
countries,  and  ages  determine  historic  styles. 
No  style  is  the  result  of  chance,  but  is  always 
the  concrete  representation  of  the  humanities, 
a  reflection  of  intellectual^  social,  religious, 
military,  and  political  conditions.  Architectural 
styles  are  identified  by  the  means  employed  to 
cover  enclosed  spaces;  first,  by  the  character- 
istic forms  of  the  supports;  and  secondly,  by 
the  decorative  embellishment  of  the  elements 
of  the  structural  form. 

Prehistoric  Monuments. —  Geographically 
and  chronolo^cally,  the  earliest  construction 
fprms  are  the  Lake  Dwellings  which  have  been 
discovered  at  the  bottom  of  some  of  the  Swiss 
lakes.  These  lake  dwelling^  were  very  primitive 
houses  or  huts  erected  on  piles.  These  hut 
villages  were  built  over  the  water  for  protec- 
tion. They  were  known  to  writers  of  antiq- 
uity, and  Assyrian  reliefs  picture  them.  They 
date  back  to  the  Paleolithic  Age.  More  im- 
portant from  the  standpoint  of  architecture  are 
the  Megalithic  remains  of  Europe  and  Asia. 
They  are  widely  distributed  and  probably  were 
erected  as  religious  or  funerary  monuments. 
Upright  stones  without  lintels  are  called  Men- 
hirs; tomb  chambers  consisting  of  upright 
stones  carrying  a  lintel  are  termed  Dolmens. 
The  circles  of  stones,  the  Cromlechs,  the  most 
famous  of  which  is  at  Stonehenge,  near  Salis- 
bury, in  England,  has  a  religious  significance. 
While  it  is  true  that  the  earliest  human  works 
known,  found  in  the  caves  of  the  provinces  of 
Dordogne,  France,  and  Santander,  Spain,  show 
various  decorative  treatments,  no  evidences  of 
structural  art  appear.  There  is  every  reason  to 
believe  that  the  state  of  civilization  marked  by 
these  finds  in  the  caves  of  Western  Europe  typify 
an  era  of  the  Stone  Age,  during  which  the 
South  of  Europe  was  populated.  This  being 
true,  it  is  possible  to  establish  as  an  approximate 
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date  for  the  inception  of  prehistoric  styles,  a 
date  of  25,000  or  30,000  years  before  Christ. 

Egjrpt. —  The  Valley  of  the  Nile  was  peo- 
pled as  long  ago  as  7000  B.a  with  a  race  highly 
skilled  in  prehistoric  arts.  Dr.  Pet  he's  dis- 
coveries between  Nagada  and  Ballos  have  shown 
that  a  flint  working  people  in  the  Paleolithic 
era  dwelt  in  this  region.  Their  technique, 
judged  from  the  knives  and  bracelets  that  have 
been  found,  was  more  advanced  than  in  any 
other  country  where  relics  of  the  stone  age 
have  been  exhumed.  These  finds  character- 
ize an  art  that  must  have  been  developed 
over  a  vast  series  of  years,  and  the  remark- 
able skill  in  manipulating  stone  exhibited  in 
the  Pyramids  and  structures  of  the  dynastic 
periods  is  directly  traceable  to  these  Stone  Age 
ancestors.  The  works,  major  and  minor,  of 
the  historic  Egyptians  from  the  time  of  the 
ancient  Empire  through  the  Roman  period  are 
characterized  by  a  lavish  use  of  color.  The 
presence  of  this  chromatic  element  indicates  the 
persistent  influence  of  a  race  whose  art  was  de- 
veloped out  of  the  clay  industries,  for  the 
evolution  of  the  pottery  art  brought  into  use. 
necessarily,  constant  and  various  methods  oi 
color  decoration.  The  question  as  to  the  origin 
of  this  color  influence  is  satisfactorily  answered 
by  the  examination  of  the  development  of  the 
arts  of  Mesopotamia.  The  absence  of  the  color 
feature  before  the  time  of  the  early  Memphitic 
dynasties  and  its  lavish  use  subsequent  to  that 
time  indicates  that  the  historic  Egyptians  com- 
bined a  Nilo-Prehistoric  and  a  M^sopotamian 
race,  and  the  art  of  the  Valley  of  the  Nile, 
hitherto  considered  simple  and  elemental,  is  in 
reality  a  composite  of  earlier  totally  opposite 
origins.  A^general  survey  of  the  entire  field 
of  Egyptian  architecture  develops  five  notable 
characteristics.  First,  the  colossal  character  of 
the  monuments;  second,  the  evolution  of  the 
proto-Doric  and  the  proto-Corinthian  columns 
and  capitals ;  third,  the  development  of  the  clere- 
story and  its  effect  upon  the  problems  of  scale 
and  ornament;  fourth,  the  Egyptian  temple, 
containing  as  it  does  the  elements  of  the  Greek 
temple  and  the  later  Christian  Basilica,  from 
which  was  subsequently  developed  the  form  of 
the  Romanesque  churches  and  Gothic  cathe- 
drals; fifth,  architectural  refinements,  by  which 
certain  optical  illusions  were  counteracted  and 
vigor  of  aspect  was  added  to  the  monuments. 
Five  distinct  jperiods  marked  the  history  of 
Egyptian  architecture.  The  ancient  empire  is 
characterized  by  sepulchral  works  and  includes 
the  most  ancient  monumental  buildings  of  which 
we  have  any  remains.  The  period  is  terminated 
by  the  10th  dynasty,  3000  b.c.,  and  the  centre  of 
the  constructive  activity  was  Memphis.  The  most 
typical  works  of  the  era,  the  Pyramids,  number 
over  a  hundred,  and  in  six  groups  extended 
from  Abu  Roash  in  the  north  to  Medum  in  the 
south.  They  were  all  tombs,  and  housing  the 
requirements  of  the  religious  ideal  of  the 
Egyptians  contained  a  sepulchral  chamber,  to- 
gether with  a  dependency  votive  chapel  built 
separate  from  but  adjacent  to  the  pyramid.  As 
the  cardinal  point  in  the  religious  doctrine  of  the 
Egyptians  was  the  belief  in  a  future  state  of 
existence, —  that  at  some  distant  time  the  body 
would  be  revivified, —  so  every  effort  was 
directed  to  the  preservation  of  the  embalmed 
body  to  Insure  the  comfort  of  the  soul.  The 
stupendous  pyramids  and  numerous  mastabas 


and  rock-cut  tombs  were  lavishly  decorated  with 
scenes  depicting  surroundings  and  conditions  of 
the  life  of  the  deceased.  Each  fresco  wall  is  a 
page  from  the  history  of  the  civilization  that 
flourished  5000  years  ago.  The  Gizeh  group, 
three  in  number,  presents  the  most  perfect  type 
of  pvramid  construction.  The  works  of  the 
Middle  Empire  (3000  to  2100  b.c.)  were  almost 
entirely  sepulchral  in  character,  although  the 
rock-cut  tombs  hewn  in  the  limestone  cliffs  at 
Bcni-Hassan  for  the  great  vassal  princes  of 
the  11th  and  12th  dynasties  furnish,  in  their 
disposition  and  decoration,  an  indestructible 
record  of  the  domestic  habitations  of  the  period. 
Likewise  they  register  the  experimentations  in 
the  civil  architecture  of  the  age.  The  first  evi- 
dences of  temple  architecture  that  occur  in 
Egyptian  history  belong  to  this  middle  period, 
dating  probably  from  the  12th  dynasty,  about 
2000  B.C.  From  these  remains,  both  at  Bubastis 
and  Kamak,  it  is  certain  that  structural  stone 
columns  as  well  as  monolithic  stone  columns 
were  used  as  elements  of  Egyptian  architecture. 
It  can  be  definitely  assumed  that  the  philosophy 
of  the  whole  architectural  system  of  the  new 
empire,  and  subsequently  of  the  historic  col- 
umnar eras  in  Europ^  had  their  origins  in 
the  age  of  the  Middle  Empire.  There  was  an 
interruption  in  the  current  of  Egyptian  art  his- 
tory for  some  five  centuries  following  the  fall 
of  the  Middle  Empire. .  The  re-establishmcnt 
of  the  Theban  supremacy  in  the  18th  dynasty 
marked  the  inception  of  an  extraordinary  series 
of  religious  and  funerary  monuments.  In  tiie 
development  of  these  structures  the  colunm 
formed  an  important  part.  This  period,  com- 
prising the  18th  to  the  20th  dynasties,  1700- 
1000  B.C,  was  characterized  by  the  great  temple 
constructions  at  Karnak,  Luxor,  and  a  mag- 
nificent series  of  tombs,  some  of  which  were 
structural  and  others  excavated,  the  most  mag- 
nificent of  which  were  those  of  Queen  Hatasu 
at  Deir-El-6ahari  and  that  of  Rameses  II  and 
Rameses  III,  erected  on  the  west  bank  of  the 
Nile  opposite  Thebes.  During  this  period  col- 
umnar architecture  was  magnified  to  an  ex- 
traordinary scale  and  the  planning  of  the  tre- 
mendous temple  halls,  the  roofs  of  which  were 
upheld  bv  numerous  massive  columns,  brought 
to  the  designer  a  new  problem,  the  solution 
of  which  was  destined  to  find  its  most 
notable  expression  thousands  of  years  bter 
in  the  noble  cathedrals  of  Northern  Europe. 
The  problem  presented  by  these  Egyptian  archi- 
tects of  the  Theban  supermacy  was-  one  of  light- 
ing the  interior  parts  of  the  far  extenmng 
temple  halls.  The  difficulty  was  solved  by  lift- 
ing the  central  part  of  the  hjrpostyle  roof  (a 
roof  resting  on  columns)  clear  above  the  roof 
of  the  sides  of  the  hall.  The  part  of  the  halt 
which,  higher  than  the  parts  adjoining,  admits 
light  through  traceried  openings  is  called  a 
clere-story.  A  most  important  architectural  re- 
sult of  this  solution  of  the  lighting  problem 
was  the  development  of  a  great  central  nave 
which  for  its  proper  construction  necessitated 
details  proportionate  to  its  height  and  width. 
Larger  shafts  called  for  increased  capitals.  The 
bell-shaped  or  campaniform  capital  was  used  to 
meet  the  conditions  of  scale  imposed  by  the 
new  problem.  The  form  was  not  a  new  one. 
It  appears  in  the  wall  decorations  of  the  earliest 
dynasties,  and  in  the  sanctuary  area  of  the  great 
Ammon  Ra,  Karnak,  we  find  it  cut  in  exquisitely 
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executed  relief  upon  a  monolith  that  belonged 
to  an  older  temple  of  the  l2th  dynasty.  The 
bell  shape  accorded  with  the  imagery  of  re- 
ligious tradition,  recalling  either  the  papyrus  or 
the  lotus  and  it  afforded  profiles  that  solved 
effectively  the  problem  of  scale  and  surfaces, 
that,  under  the  peculiar  conditions  of  illumina- 
tion  would  to  the  best  advantage,  carry  a 
curved  and  colored  decoration.  The  artistic 
consistency  of  the  Egyptian  decorator  is  shown 
by  the  careful  adjustment  of  his  decorative  lines 
to  the  profile  of  the  embellished  objects.  The 
abacus  block,  borrowed  originally  from  the 
proto-doric  order^  was  retained  as  part  of  the 
calyx  or  bell  capital.  There  being  no  connec- 
tion between  the  vertical  lines  of  this  block  and 
the  flowering  curves  of  the  bell,  an  aesthetic  dis- 
cord resulted  which  the  Egyptian  artists  were 
never  able  to  obviate.  The  Greeks  received 
diis  calyx  order  as  an  artistic  heritage  from  the 
older  civilization  and  developed  a  form,  to-day 
called  the  Corinthian,  which,  in  a  mechanized 
Roman  adaptation,  appears  frequently  in  mod- 
em architecture.  The  splendor  of  the  Theban 
period  was  followed  by  a  decadence  that  con- 
tinued through  the  Saitic  period  (100()-324 
B.C.)  During  the  Revival  (324  b.c,-330  a.d.)  an 
epoch  compnsing  Ptolemaic  and  Roman  domina- 
tions foreign  influence  brought  certain  changes. 
While  there  was  no  attempt  to  create  a  new 
architecture,  the  eclecticism  of  the  Greek  and 
his  love  of  light  caused  the  inngvation  of  a 
screen  wall  in  place  of  the  sombre  pylons 
of  the  Pharonic  temple.  The  simple  decorated 
inverted  bell  capital  of  the  former  period  was 
replaced  by  a  variety  of  liberally  carved  modi- 
fications. The  Greek  influence  is  most  typi- 
cally expressed  at  Phyla£  and  Dendera,  while 
the  mechanization  of  Rome  is  shown  at  Koum 
Ombos  and  Edfu.  The  temple  form  in  its 
genera]  divisions  underwent  great  change 
through  all  of  the  various  eras  of  Egytian 
history.  Its  origins  are  lost  in  the  mists 
of  antiquity.  Undoubtedly  the  early  nature 
worshippers  of  Egypt  did  homage  to  a  sacred 
stone  or  shaft.  The  holy  object  at  first  was  un- 
protected, but  in  time  an  enclosing  wall  or 
wooden  palisade  more  practically  isolated  it, 
creating  a  Temenos,  or  sacred  enclosure.  Early, 
too,  a  shelter  was  provided.  Because  the  huts 
of  the  chiefs  or  leaders  of  the  aborigines  had 
been  marked  by  wooden  posts  or  stone  shafts, 
this  custom  was  employed  to  dignify  the  en- 
trance to  the  simple  shrine.  In'  historic  temples 
this  procedure  is  reflected  in  the  obelisks  and 
great  votive  statues  that  were  used  to  flank 
the  entrances  to  the  sacred  edifice.  As  the 
temple,  in  the  course  of  time,  was  looked  upon 
not  as  a  place  of  meeting  for  worshippers,  but 
as  a  dwelling  place  for  deity,  whose  presence 
was  indicated  by  a  consecrated  effigy,  provi- 
sion had  to  be  made  for  the  people.  To  this  end 
an  antespace,  an  hypostyle  hall  was  added  to 
the  shrine. 

The  progress  of  a  race  from  a  state  of  bar- 
barism to  one  of  enlightenment  is  always  a  slow 
and  involved  one,  so  that  the  simple  temple, 
consisting  of  Temenos,  hypostyle  hall,  and 
shrine  must  have  been  the  result  of  a  normal 
development  extending  over  a  period  of  thou- 
sands of  years.  With  the  increase  of  power 
and  wealth  on  the  part  of  the  priests,  and  the 
development  of  a  complex  ritual,  the  shrine 
was  divided  into  a  number  of  chambers,  the 


innermost  of  which,  the  sekos,  enclosed  the 
effigy  or  symbol  of  the  god.  The  adjacent 
chambers  were  planned  to  contain  the  treasures 
of  the  sanctuary  and  in  certain  instances  to  be 
used  in  carrying  out  the  intricate  ceremonies  of 
initiation  into  the  secrets  of  the  priesthood. 
The  hypostyle  hall  was  really  a  great  cere- 
tnonial  chamber.  The  title  employed  in  the 
hierogljrphic  inscription^  the  Hall  of  Appear- 
ance, clearly  indicates  its  intention.  Entrance 
to  the  sekos  portion  of  the  edifice  was  re- 
stricted to  the  superior  priests  and  the  king. 
At  the  celebration  of  religious  rites  the  in- 
ferior priests  would  await  the  appearance  of 
the  emblem,  a  statue  of  the  goo,  in  the  hall 
of  the  columns.  In  the  earlier  temples  this 
feature  was  of  modest  size.  In  the  southern 
temple  of  Karnak,  but  eight  columns  were  re- 
quired to  support  the  hypostyle  roof,  but  in  the 
great  temple  of  Ammon  Ra,  Karnak,  134 
columns,  arranged  in  16  rows,  were  employed. 
Here  the  shafts  supporting  the  clere-story  ceil- 
ing were  of  colossal  size  — 113/5  feet  in 
diameter  and  69  feet  in  height.  Tne  fact  that 
it  would  require  six  men,  with  outstretched 
arms  to  span  one  of  the  huge  columns  will 
convey  an  idea  of  their  bulk.  This  Hall  of 
Assembly  was  separated  from  both  the  sanc- 
tuary and  atrium  or  fore  court  by  huge  pylons. 
The  ceremonial  procession  being  marshalled, 
it  advanced  into  the  atrium,  an  hypa^thral  or 
open  court,  with  colonnades  upon  two  or  three 
of  its  sides,  seldom  toward  the  entrance.  As 
in  the  case  of  the  Mohammedan  mosques,  Uie 
atrium  served  also  as  a  place  of  instruction. 
Here,  seated  about  their  hieratic  teachers,  the 
Egyptian  youth  would  pursue  a  curriculum 
that  was  unequalled  in  the  ancient  world.  An 
enormous  masonry  screen,  the  pro-pylon, 
formed  the  facade  of  this  court.  This  feature 
was  generally  composed  of  three  parts,  a  cen- 
tral doorway  and  two  flanking,  truncated 
I>yramidal  towers.  Its  comers  were  decgra- 
tively  strengthened  with  three-quarter  round 
mouldings,  and  the  summits  of  the  three  ele- 
ments were  crowned  with  the  cavetto  cornices. 
Recesses  were  built  into  the  front  to  provide 
for  masts,  from  which  pennons  were  displayed. 
Provision  was  made  in  the  interior  for  stair- 
ways and  chambers,  the  purpose  of  which  is 
unknown.  The  external  and  accessory  parts 
of  the  temple  scheme  were  the  temenos,  the 
sacred  lake,  and  the  Dromos.  The  elaborate 
ceremonies  at  the  sacred  lake  made  necessary 
an  extensive  fore-yard,  an  area  hidden  from 
the  inquisitive  eyes  of  the  people.  Before  the 
mummy  of  the  Egyptian,  poor  or  rich,  could 
be  borne  to  its  final  resting  place  in  the 
necropolis,  it  had  to  pass  the  ordeal,  known  as 
«the  judgment  of  the  dead.*  This  trial  was 
held  upon  the  shore  of  the  sacred  lake,  before 
a  tribunal  impersonating  Osiris  and  his  coad- 
jutors. Proof  of  an  evil  life  condemned  the 
soul  of  the  unworthy  one  to  wander  for  100 
years  in  the  world  of  the  dead,  and  burial  place 
for  the  mummy  in  the  sacredf  precincts  of  the 
necropolis  was  refused. 

Necessarily  a  large  area  was  requiijed  for 
the  enacting  of  this  complex  ritual,  and  the 
Temenos  so  used  formed  an  important  adjunct 
to  the  temple.  It  was  enclosed  with  a  wall  40 
feet  high  and  33  feet  thick,  pierced  by  a  monu- 
mental entrance.  A  paved  causeway,  the 
Dromos,  formed  the  approach  to  this  gateway. 
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It  was  decorated  with  sphinxes  or  kriosphinxes. 
The  Dromos  leading  from  Luxor  to  Kamak 
was  76  feet  wide  and  was  bordered  with  500 
kriosphinxes  on  each  side  of  it. 

As  the  hieratic  imagery  dictated  in  great 
measure  the  general  plan  of  the  Temple,  so, 
too,  the  details  were  in  many  points  subjectively 
treated.  When  the  English  architect,  John  Penne- 
thorne,  in  1833  made  a  tour  of  Egypt  he  dis- 
covered that  in  the  atrium  of  the  temple  of 
Medinet  Habou,  erected  by  Rameses  III,  that 
the  cornices  were  not  constructed  plumb  and 
straight  but  were  arranged  horizontallv  as  seg- 
ments of  circles.  It  is  a  notable  fact  thatj 
whereas  the  Greek  curves  are  traced  in  vertical 
planes,  these  Egyptian  arcs  are  constructed  in 
horizontal  planes. 

In  1890  Prof.  VV.  H.  Goodyear  of  the 
Brooklyn  Institute  found  these  curves  to  exist 
also  in  the  Temple  of  Edfu,  and  the  author  in 
1897  verified  them  by  surveys  at  both  Medinet 
Habou  and  Edfu.  The  reasons  underlying  the 
use  of  these  curves  are  complex.  It  is  evi- 
dent that  'all  architectural  lines  that  are 
curved  in  horizontal  planes,  convex  to  the  posi- 
tion of  the  spectator,  produce  the  effect  of 
curves  in  elevation.*  Curves  so  formed  ex- 
aggerate the  effects  of  curvilinear  perspective 
and  the  observer  gets  the  effect  of  a  building 
appreciably  larger  than  the  facts  record.  A 
mathematically  straight  line  above  the  plane  of 
the  eye  appears  always  as  slightly  concave,  for 
the  intersection  of  the  plan  of  rays,  that  con- 
yty  the  line  to  the  eye,  with  the  hemispherical 
retina  is  a  curve,  and  in  all  cases,  not  con- 
sciously corrected,  is  registered  in  the  brain  as 
a  curve.  If  the  reader  will  notice  the  way  in 
which  the  cornice  line  of  a  block  of  houses 
gradually  dips  until  in  the  distance  it  meets 
the  plane  of  the  street  which  in  its  turn  has 
bent  slightly  upward,  he  will  have  an  example 
of  this  phenomenon.  In  the  case  of  the  level 
street  and  the  straight  cornice  we  know  that 
there  is  no  actual  curvature,  but  in  the  registra- 
tion or  perception  of  these  distances  the  effect 
of  a  curve  is  produced.  If,  then,  in  experience, 
one  finds  that  a  lonpr  line  above  the  eye  is 
registered  as  a  curve,  how  natural  it  would  be 
if  a  shorter  straight  line  above  the  eye  were 
actually  curved,  to  give  to  the  shorter  line 
thus  curved  the  distance  quality  that  would 
exist  in  a  straight  line  that  produced  the 
illusion  of  an  equal  curve.  The  architects  of 
Egypt  had  observed  this  curiosity  of  optics 
and  with  ^reat  care  built  the  cornices  of  cer- 
tain of  their  temples  so  that  the  cornices  were 
actually  curved  as  explained  above.  Then,  too. 
under  certain  conditions  a  line,  above  the  level 
of  the  eye,  will  appear  concave,  a  result  that  is 
architecturally  unpleasant.  In  order  to  over- 
come this  disagreeable  ^  illusion,  the  ancient 
designers  at  times  substituted  a  convex  curve 
for  a  straight  line.  This  last  condition  always 
results  when  the  horizontal  straight  line  is  in- 
tersected by  slantin^r  lines.  Thus  the  sloping 
planes  of  the  pylons  of  the  Egyptian  temples 
being  in  the  field  of  sight  of  a  person  observ- 
ing thfi  cornices  of  the  forecourt,  would  tend 
to  make  the  cornice  lines  of  these  courts  appear 
concave  unless  these  lines  were  really  curved 
in  the  opposite  or  convex  direction  to  overcome 
the  illusion.  As  a  matter  of  fact,  to  the 
modem  traveler,  the  cornice  lines  of  these 
temple  courts  appear  straight  and  the  courts 


in  area  seem  to  be  greater  than  they  actually 
are.  In  the  wonders  of  Greek  architecture 
these  corrective  methods  were  developed  to  a 
degree  unthought  of  in  Egypt.  Many  new 
conditions,  material  and  subjective,  were  re- 
sponsible for  the  system  of  Ictinus  in  the 
Parthenon  at  Athens.  Another  refinement  in 
the  Egyptian  technique  is  found  in  the  treat- 
ment of  the  four  faces  of  the  obelisks.  These 
surfaces  are  curved  outward  both  in  the  verti- 
cal and  horizontal  planes.  This  curvature  was 
without  doubt  to  correct  the  illusion  of  con- 
cavity resultingf  from  the  use  of  straight  planes. 
Entasis,  the  slight  bowing  out  of  the  shaft,  was 
given  to  columns  and  pilasters  for  the  same 
reason. 

Chaldaean  and  Assyrian.— The  civilization 
that  was  contemporary  with  Egypt  was  that 
of  the  Tigro-Euphrates  Valley.  Civilization  of 
Chaldaea  and  Assyria  alternately  ruled  in  this 
valley  until  the  conquest  by  the  Persians.  Its 
art  and  architecture  was  predominately  royal. 
Extravagence  and  splendor  marked  the  con- 
struction of  palaces,  especially  those  of  Assyria, 
and  the  temples  were  comparatively  moderate 
compared  with  the  hieratic  monuments  of 
Egypt.  Scarcity  of  timber  and  the  difficulty  of 
obtaining  good  stone  for  structural  use  forced 
the  Mesopotamian  monarchs  to  evolve  a 
structural  system  adapted  to  the  use  of  the 
available  material.  The  solution  of  their  struc- 
tural problem  developed  the  arch.  To  roof 
corridors  or  rooms,  baked  clay  bricks  were  as- 
sembled on  a  curved  form  of  wood.  The  . 
bricks  being  inelastic  material  and  in  compres- 
sion exerted  lateral  pressure  or  thrusts  which 
were  ultimately  transmitted  to  walls  or  abut- 
ments. The  thickness  of  the  wall  is  propor- 
tionate to  the  amount  of  the  arch  thrust,  and  in 
the  case  of  the  Mesopotamian  edifices,  these 
superimposed  weights  were  very  great,  hence 
the  walls  that  held  the  load  in  chedc  had  to  be 
enormously  thick.  The  repetition  of  the  arch, 
i.e.  continuous  arch  formed  a  vault  and  the 
vault  upon  the  circular  base  produced  the  dome. 
The  column*  did  not  appear  in  Mesopotamian 
architecture  as  a  constructive  element.  Palace 
architecture  at  Nineveh,  Koyvndjic,  Khorsabad 
and  Nimroud  exemplify  the  character  of  the 
Chaldao- Assyrian  palace.  The  religious  archi- 
tecture, exemplified  by  the  ruins  at  Mughcir, 
Warka  and  Nippur,  indicate  terraced  temples 
constructed  with  crude  brick  faced  with  burnt 
brick  carefully  set  and  often  coated  with 
enamel.  Sculpture  and  relief,  together  with 
tile  decoration,  were  used  in  the  embellishment 
of  the  constructions  of  Chaldaea  and  Assyria. 
Winged  bulls  carved  in  high  relief  appear  fre- 
quently as  decorations  of  the  jambs  of  arched 
gateways.  Wall  slabs  of  alabaster  exquisitely 
carved  in  relief  depicting  subjects  of  war  and 
hunting  or  of  the  king  doing  worship  to  his 
gods  omamentatcd  the  state  apartments  of  the 
palaces.  Individuality  in  design  and  ornamenta- 
tion is  lacking.  The  architecture  throughout 
has  the  sombre  stamp  of  officialdom.  Expressing 
as  it  did  the  civilization  with  which  Greece, 
Rome  and  Byzantium  were  in  sympathy,  Meso- 
potamian art  became  a  fountain  head  of  in- 
spiration and  influence  for  the  arts  of  the 
Occident.  That  miracle  of  Justinian,  the  Church 
of  Hagia  Sophia  in  Constantinople  had  its 
origin  in  Mesopotamia. 

Persia,— The    moimtain    races    of   Persia, 
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previous  to  (^ms,  developed  no  architectural 
monuments.  From,  the  latter  part  of  the  6th 
century^  however,  until  the  conquest  -of  the 
Persian  Empire  by  Alexander^  334  b-c..  an 
architecture  of  terraced  palaces  and  columned 
halls,  laid  out  upon  terraces  and  platforms, 
served  to  splendimy  house  the  royal  court  and 
dependencies  of  the  Persian  monarchsy  Cyrus 
the  Great  and  his  Achsememidae  successors. 
At  Pasargadae,  Persepolis  and  Susa,  are  ruins 
scarcely  yielding  in  point  of  decorative  mag- 
nificence and  impressive  monumentality  to  the 
master  works  of  Assyria  and  Chaldtea.  The 
notable  detail  of  Persian  architecture  is  the 
capital  and  shaft,  perhaps  best  expressed  in 
the  form  employed  m  the  palace  at  Persepolis. 
This  capital  was  composed  of  the  head  and  fore^ 
legs  of  recumbent  bulls  or  lions  between  whose 
arched  heads  rested  the  beam  that  supported  a 
timber  roof.  While  it  is  a  notable  fact  that  the 
Persian  bull  kept  his  place  unique  in  the  his- 
tory of  architecture  and  is  without  derivatives, 
the  supported  entablature,  developed  after  the 
wooden  prototjrpes  used  by  the  ancestors  of  the 
Persians  in  constructing  their  huts,  gave  us  the 
elements  of  the  classic  Ionic  and  Corinthian 
entablatures. 

Hittites. —  The  source  of  many  oft-repeated 
motifs  in  Egyptian,  Mesopotamian  and  Minoan 
arts,  certainly  not  originated  by  these  civiliza- 
tions, was  the  Hittites,  from  whose  capitals  at 
Kadesh  and  Carchcmish,  Western  Asia  and  the 
i^gaean  were  controlled.  The  power  of  the 
race  was  overshadowed  by  the  conquering  arms 
of  the  Assyrians  in  the  8th  century  b.  c.  The 
architecture  and  art  forms  of  this  people  are 
hardly  known  to  us  as  yet.  The  curious  pic- 
tonal  records  found  in  many  places  of  Asia 
Minor  are  still  the  subject  of  much  studv  by 
the  Oriental  philologist.  It  is  certain,  how- 
ever, that  many  forms  that  appeared  in  the 
architecture  of  Mcdiaivaland  Renaissance  times 
had  their  origins  in  the  building  activities  of 
this  race.  At  Senjirli  extensive  ruins  of  a 
fortified  palace  have  been  excavated.  The 
gateway  was  planned  as  a  portico.  A  guard 
room,  the  ceiflng  of  which  was  supported  by 
columns,  intervened  between  the  moat  and  the 
keep.  The  lower  jpart  of  the  walls  of  this  room 
was  decorated  with  reliefs  of  hunting  scenes, 
and  figures  of  gods,  unmistakably  Hittite.  The 
columns  were  supported  upon  the  backs  of 
animal  grotesques.  In  a  relief  at  Boghaz-Keny 
the  deities  are  represented  as  being  supported 
by  the  symbols  of  temporal  and  mystic  jjower. 
Ihe  lion,  the  king  of  beasts,  represents  in  the 
most  satisfactory  way  the  idea  of  physical  supe- 
riority. The  double-headed  eagle  presents  the 
idea  of  supernatural  control.  The  two  heads  indi- 
cates the  ability  to  gather  all  experience  from 
the  past  and  to  forecast  the  future,  in  fine,  a 
pictograph  of  omniscience.  TTie  persistency  of 
artistic  tradition  is  well  illustrated  in  the  way 
these  Hittite  forms  have  been  transnutted  from 
nation  to  nation,  long  ago  having  lost  their 
significance  in  imagery,  but  ever  striking  in 
effect.  The  column  carried  upon  the  backs  of 
animals  was  carved  by  the  Assyrians  in  their 
decorative  reliefs  and  the  Etruscans  carried  the 
motif  to  Italy.  The  portal  of  the  Romanesque 
cathedral  at  Verona  exhibits  its  employment.  In 
both  the  lower  and  upper  colonnades  of  the 
entrance    broadly    treated    grotesques   support 


small-  Corinthianesque  columns.  All  throup^h 
northern  and  eastern  Italy  this  imported  Hittite 
motif  was  used.  In  designing  ecclesiastical  fur- 
niture this  seemingly  popular  form  was  used 
continually.  The  Prior's  Door  of  Ely  cathedral, 
England,  illustrates  the  introduction  of  the 
Hittite  column  form  into  English  Norman  work. 
In  Italy,  again,  the  pulpit  that  Nicolas  Pisano 
carved  for  the  Baptistry  of  Pisa,  p^ve 
Renaissance  expression  to  the  ancient  Hittite 
theme.  So  far  researches  among  the  scattered 
fra^ents  in  Ae  n;d>bish  heaps  of  Asia  Minor 
obhge  us  to  look  u|)on  the  Hittites  as  the  ori^- 
nators  of  an  individual  and  vigorous  art»  toe 
effect  of  which  has  been  lasting  and  wide- 
spreads  Art  history,  in  part,  must  be  rewritten 
and  a  place  made  for  this  virile  nation.  Im- 
portant as  their  original  contributions  were,  the 
greatest  credit  of  me  Hittites  was  in  the  fact 
that  diey  were  the  principal  mediating  influence 
between  Mesopotamia  and  Egypt  in  the  East, 
and  Greece,  Etruria  and  Rome  in  the  West. 
PhcBtilda  and  Cypni8>— Lesser  interme- 
diaries between  Asiatic  peoples,  the  Eg3^tians 
and  the  Greeks  were  the  Cypriotes,  Phoenicians 
and  Lycians.  It  is  possible  that  from  Cyprus  the 
Greeks  borrowed  the  volute  form  in  Ionic  archi- 
tecture, for  it  appears  in  the  decorative  patterns 
of  pottery  and  Steles  from  Cyprtis.  The  PhcB- 
nicians  were  purveyors  of  art.  They  developed 
that  whidi  was  merchantable  and  produced 
quantities  of  objects,  bronze,  p>!d,  terra  cotta, 
glass  and  textiles.  Little  remains  to-day  of  the 
military,  civil  or  religious  construction  of  this 
people.  The  military  and  civil  constructions  by 
which  their  cities  were  rendered  almost  im- 

?regnable  seem  to  have  been  inspired  by  the 
fittitesj  and  the  temple  form,  the  general 
schenie  of  which  constituted  a  cella  divided 
into  two  parts  and  surrounded  by  a  Tc- 
menos,  was  adapted  from  Eg3rptian  sanctua- 
ries, through  tne  Hebrew  mediation.  The 
Hebrews  did  not  originate  a  new  style  of  archi- 
tecture, and  being  prohibited  by  their  religion 
from  making  graven  images,  *^never  developed 
a  sculptural  proficiency."*  They,  nevertheless, 
occupy  a  most  noteworthy  place  in  the  history 
of  the  world's  art  because  the  plans  for  their 
places  of  worship  form  the  link  between  the 
temples  of  Egype  and  the  shrines  of  Greece. 

Lycia. —  Lycia  developed  a  serious  art,  in 
its  earlier  forms,  constructed  in  wood;  in  its 
later  phase  these  earlier  types  were  translated 
into  stone.  Typical  Lycian  examples  entirely 
of  a  mortuanr  character  are  to  oe  found  at 
Antiphellus,  Myra  and  Telmissus  in  Asia  Minor. 

Phrygia. —  The  Phrygian  Empire  was  at  its 
height  about  700  b.C.  and  occupied  the  plateau  of 
Asia  Minor,  Many  of  the  monuments  that  have 
been  characterized  as  Phrygian  are  either 
original  Hittite  works  or  Phrygian  construc- 
tions designed  in  the  manner  and  style  of  the 
earlier  art.  Among  the  Phrygians,  semi-bar- 
baric wanderers  and  dwellers  in  tents,  was 
the  desire  to  fashion  their  tombs  in  the 
form  of  their  earthly  domiciles.  This  led  to 
the  representation  of  the  patterned  tent  cover- 
ing as  a  tomb  facade  decoration.  The  most 
interesting  example  of  this  dcsi^  is  known 
as  the  Tomb  of  Midas  near  Sivrihissar. 

Lydia. —  It  is  probable  that  the  early 
Lydians  were  a  division  of  the  Phrygians.  In 
Lydia  as  well  as  Caria  the  conical  tumulus  is 
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the  characteristic  form  for  monumental  tombs. 
Developed  in  Asia  Minor  and  transmitted 
through  the  medium  of  the  Etruscans,  Rome 
utilized  the  tumulus  as  the  chief  element  for 
some  of  her  most  monumental  efforts.  The 
original  inspiration  for  the  Roman  form  which 
achieved  its  greatest  expression  in  the  noble 
Pantheon,  the  wonder  of  Roman  construction, 
is  to  be  found  in  the  tumulus  constructions 
erected  by  the  early  inhabitants  of  Thrace  and 
Asia  Minor. 

iBgean.— While  the  early  civilizations  of 
the  Egyptians  and  Hittites  were  developing, 
about  the  eastern  Mediterranean  there  was 
formally  established  a  great  controlling  ^pire 
which  we  have  come  to  know  as  the  Minoan. 
Recent  explorations  at  Cnossus  and  Phaestus  in 
Crete,  and  exploration  of  the  Ionian  Islands 
and  the  islands  of  the  ^gean,  various  parts  of 
the  Peloponnesus  and  northern  parts  of  Greece, 
have  established  the  fact  that  Crete  was  the 
centre  of  the  civilization  whose  wide  ramifica* 
cations  extended  from  Egypt  and  Mesopotamia 
to  the  west  shores  of  the  Adriatic,  Sardinia, 
Sicilv  and  Spain,  ^^an  or  Minoan  art  is 
divided  into  three  periods  the  first  or  early 
Minoan  period  comprised  a  semi>barbaric  stone 
age  civilization  and  a  bronze  age  period.  The 
close  of  the  era  is  believed  to  have  been  about 
2000  B.C  The  middle  Minoan  period  (2200- 
1400  B.c)  was  the  age  of  the  early  palace  build- 
ing. Wall  painting  was  developed  and  the 
manufacture  of  fine  faience  was  established. 
The  first  palaces  at  Cnossus  and  Phaestus  were 
destroyed  previous  to  1850  B.C.  The  later 
palaces  at  these  two  sites  were  rebuilt  and  re- 
modelled previous  to  1400  b.c.  There  seems  to 
have  been  no  architectural  group  arrangement 
for  the  Minoan  palace  plan.  Expediency  and 
utility  characterize  the  general  arrangement. 
Numerous  courts  and  confusedly  arranged 
passages  occur.  In  some  portions  one  story 
was  superimposed  on  another.  A  remarkable 
feature  is  the  great  staircase  running  through 
three  stories.  What  appears  to  have  been  a 
theatral  area,  a  paved  court  with  banks  of  steps 
on  two  sides  for  the  use  of  spectators,  is  a  nota- 
ble feature.  The  employment  of  a  monumental 
stairway  by  the  Minoans  initiated  a  monumen- 
tal structural  feature  that  does  not  appear 
again  until  the  Roman  era.  A  knowledge 
of  sanitary  construction  is  evidenced  by  the 
exhumation  of  pottery  drain  tile.  The  appre- 
ciation of  structural  and  sanitary  systems, 
adapted  to  the  needs  of  the  Minoan  civilization, 
established  the  existence  of  an  architectural 
style  which,  for  utility,  was  remarkable  and  in 
every  wajr  was  superior  to  the  clumsy  ex- 
perimentations of  the  dark  ages  which  inter- 
vened between  its  use  and  the  establishment  of 
the  classic  periods  of  Greece  and  Rome.  The 
late  Minoan  period  reached  its  culmination 
about  the  time  of  the  18th  dynasty  of  the  new 
Egyptian  Empire  and  is  remarkable  for  a 
widespread  building  activity  throughout  the 
i^gcan.  The  citadel  palaces  at  Mycenae  and 
Tiryns  belong  to  this  period.  The  arch  in  its 
true  form  was  not  used  by  the  Minoans  but  cor- 
beled walls  were  used  for  the  passages  in  the 
enclosing  ramparts  of  the  Tiryns  citadel  and  the 
corbeled  vault  in  circular  form  was  employed  in 
several  tombs  at  Mycenae  and  Orchomenos.  At 
times  the  Minoan  builders  relieved  stone  lintels 
of  superimposed  weight  by  constructing  above 


the  lintel  a  false  arch.  The  Gate  of  the  Lions 
at  Mycenae  is  an  instance  of  this  construction. 
Grggcfl*—  About  1100  B.C.  the  £gean  civili^ 
zation  succumbed  to  the  age  of  iron,  and  on 
its  ruins  developed  historic  Greece.  The  ex- 
perimental period  closed  with  the  victory  over 
the  Persians,  479  b.c.,  which  established  a  con- 
sciousness of  power  that  found  its  highest  ex- 
pression in  the  presentation  of  civic  and  re- 
ligious ideals.  This  abstract  conception  was 
translated  through  the  medium  of  the  arts  into 
terms  intelligible  to  the  mass  of  the  people. 
The  real  secret  of  the  perfection  of  Gredc 
architecture  is  to  be  found  in  the  fact  that  to 
the  Greek  mind  religion  and  life  were  indis- 
solubly  interwoven.  Their  architecture  was  en- 
tirely a  public  architecture  and  the  nucleus  of 
this  was  the  temple.  Their  early  itinerary  ex- 
istence was  filled  with  warlike  struggle  and 
religious  worship.  The  shrine  of  beneficent 
deity  served  as  the  depository  for  their  wealth 
and  battle  trophies.  It  was  natural,  therefore* 
in  the  development  of  the  race,  to  base  their 
subsequent  public  t3i>es  upon  those  evolved  in 
the  ^rfection  of  the  temple,  a  form  that  in  each 
detail  expressed  the  highest  aesthetic  and  utili- 
tarian value,  effectually  representing,  in  a  con- 
crete way,  the  Hellemc  ideal  of  power.  The 
earliest  temples  were  mere  rectangular  enclos- 
ures devoid  of  ornament  and  without  architec- 
tural pretense ;  selected  because  of  the  existence 
of  some  natural  phenomenon,  which  appeared  to 
indicate  the  presence  of  the  gods  or  because 
the  site  had  from  primeval  times  been  the 
place  of  worship  of  personifications  of 
the  forces  of  nature.  In  the  archaic  temple 
of  Apollo,  at  Delos,  there  are  two  important 
parts,  the  cella  and  the  space  about  the  cella 
used  for  the  performance  of  certain  rites. 
These  two  elements  that  appear  in  diis  pre- 
historic example  were  retained  by  the  builders 
of  all  Greek  temples  in  more  or  less  modified 
form.  In  no  other  place  in  Greece  has  an 
original  primitive  sanctuary  been  preserved.  In 
the  less  sacred  localities,  the  early  cellas,  we  may 
suppose,  were  rudely  constructed  of  timber. 
The  first  departure  from  the  simple  cella  was 
the  addition  of  an  entrance  porch.  In  front 
of  and  between  the  projecting  side  walls  were 
placed  piers  or  columns,  similar  to  the  scheme 
used  at  Beni  Hassan  in  Egypt.  This  plan 
was  the  natural^  outcome  of  a  mqre  complex 
liturgy.  There  is  every  reason  to  believe  that 
Doric  architecture  was  the  natural  outcome  of 
the  problem  of  adapting  the  primitive  wood 
superstructure,  translated  into  stone,  to  the 
exigencies  of  a  design  in  which  columns  were 
used  for  a  porch  in  front  of  the  temple.  In 
course  of  time  the  idea  of  entirely  surrounding 
the  temple  with  columns  suggested  itself.  The 
natural  inference  is  that  the  peristyle  en- 
tirely surrounding  the  edifice  simply  continued 
the  tradition  of  the  sacred  area  which  originally 
surrounded  the  primitive  temples.-  The  great 
temples  of  Greece  with  few  exceptions  were 
designed  in  the  I>oric  style,  the  elements  of 
that  order  being  best  adapted  to  produce  the 
effect  of  monumental  equipoise  and  aesthetic 
concord.  For  the  examples  illustrating  the 
experimental  phases  of  the  Doric  style  one  must 
look  to  the  archaic  temples  of  Magna  Graecia 
and  Sicily,  for  the  temples  erected  in  Greece 
proper,  during  the  6th  century^  B.C.,  have  dis- 
appeared; in  many  cases,  possibly  along  with 
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the  Athena  temple  on  the  Acropolis,  they  were 
destroyed  by  the  Persians;  in  the  enthusiasm 
after  Salamis  the  archaic  edifices  were  felt  to 
be  unworthy  of  the  gods  who  helped  the  Greeks 
to  glorious  victory,  and  they  were  replaced 
with  more  pretentious  monuments.  The  north- 
em  temple  of  Selinus,  610-590  b.c.,  is 
heavy  in  detail  and  lacks  the  evident  refine- 
ments of  the  works  of  later  periods.  The  ideal 
of  beauty  was  intimately  associated  with  the 
religion  of  the  Greeks  and  it  was  the  constant 
effort  of  her  artists  to  achieve  a  perfection  of 
form  and  proportion.  It  follows  that  each 
shrine  that  was  erected  presented  an  oppor- 
tunity to  overcome  any  defects  in  composition 
that  had  become  apparent  in  an  earlier  edifice. 
Thus  each  part  of  the  architectural  mass  was 
carefully  studied,  the  purpose  being  to  produce 
an  effect  of  absolute  unity  upon  the  observer. 
The  transitional  period  (SOO-460  B.c)  exhibits 
in  the  temple  of  Zeus  at  Olympia  and  the  Aphaea 
temple  on  the  island  of  iEgina,  a  great  advance 
in  harmony  of  proportion  and  delicacy  of  detail. 
Sicilian  temples  of  Segesta  at  Agrigentum  and 
upon  the  acropolis  and  eastern  plateau  of 
Selinus,  offer  particularly  striking  contrasts  to 
the  archaic  types.  The  final  solution  of  the  Per- 
ipteral temple  arrangement  was  achieved  during 
the  Periclean  era^  (460-400  b.c.)  in  the  Parthe- 
non (438  B.C.),  the  shrine  of  Athena  Parthenos, 
the  world's  architectural  masterpiece.  In  addi- 
tion to  the  Parthenon  the  two  great  monuments 
of  this  age  of  Greek  architecture  were  the 
Propylaea,  the  monumental  gateway  to  the 
Acropolis  of  Athens,  and  the  temple  of  Apollo 
Epicurius,  at  Phigalaea  (Bassae) ;  m  the  former 
many  of  the  Parthenon  refinements  appear,  but 
the  latter,  although  attributed  to  Ictinius,  the 
architect  of  the  Parthenon,  was  wholly  devoid 
of  the  wonderful  subtleties  of  the  Attic  master- 
piece. The  Greek  Ionic  style,  developed  under 
the  influence  of  Asiatic  types,  was  not  generally 
used  in  Greece  until  late  in  the  Sth  century 
when  the  Naval  Confederacy  brought  Asia 
Minor  and  (Continental  Greece  into  relations. 
The  style  was  universal  in  Ionic  and  iEolian 
territory,  there  being  but  a  single  Doric  temple 
in  Asia  Minor.  During  the  period  of  Pericles 
the  Ionic  order  was  used  in  the  temple  of  Nik6 
Apteros  and  the  Erechtheion  and  the  interior -of 
the  Propylsea  on  the  Acropolis,  Athens.  The 
desire  to  simplify  the  execution  of  the  various 
elements  of  the  Doric  style  and  reduce  the  time 
and  cost  of  execution,  led,  during  the  Alex- 
andrian (400-300  B.C.)  and  Decadent  (30O- 
100  B.C.)  eras,  to  various  debasements. 
Straight  lines  and  geometric  curves  replaced 
the  delicate  refinements  of  the  Periclean 
period.  The  capital  from  the  portico  of 
Philip  360  B.C.,  upon  the  Island  of  Dclos, 
illustrates  the  dry  and  characterless  ap- 
pearance of  the  late  Doric  style.  During  the 
Periclean  age  a  capital  form  of  forei^  origin 
made  its  appearance.  On  account  of  its  florid 
gorgeousness  of  detail  the  innovation  was  called 
Corinthian.  The  type  in  a  marked  manner  was 
an  index  to  the  national  spirit  of  the  period 
succeeding  the  Peloponnesian  wars.  The 
individual  had  asserted  himself  —  no  longer 
was  the  state  and  its  glories  uppermost  in  the 
minds  of  men.  The  pursuit  of  wealth,  luxury 
and  pleasure,  caused  the  change  in  character 
and  art  and  reflected  the  new  conditions  in  the 
more  sensuous  styles-  of  the  Ionic  and  Corin- 


thian. The  Corinthian  form  never  achieved  the 
distinctiveness  of  an  independent  order  in 
Greece.  It  was  throughout  a  foreign  element 
engrafted  upon  the  Ionic  stymie.  It  was  only 
in  Roman  times  that  a  Corinthian  canon  or 
rule  was  established.  The  Choragic  monument 
of  Lysicrates,  at  Athens,  erected  (325  b.c)  by 
Lysicrates,  exhibits  the  i)ossibilities  of  the  Greek 
Corinthian  style.  While  secular  monuments 
propylaea,  colonnades^  stoae,  theatres,  and  odeons 
were  constructed  with  architectural  care  and 
embellished  with  elaborate  detail,  little  import- 
ance was  given  to  domestic  architecture  and 
our  knowledge  of  the  Greek  houses  is  prin- 
cipally derived  from  description.  In  general 
arrangement  the  domiciles  must  have  resembled 
the  houses  of  Pompeii. 

Rome. —  The  situation  at  Rome  was  partic- 
ularly advantageous  for  its  work  as  an  or- 
ganizer. Her  citizens  had  a  special  aptitude  for 
government,  but  had  neither  the  time  nor  in- 
clination to  evolve  a  new^  decorative  style. 
Rome  was  adjoined  by  nations  the  value  of 
whose  art  is  still  evidenced  by  remains  of 
great  monumental  and  engineering  interest. 
The  southern  portion  of  Magna  Graecia 
and  Sicily  was  rich  in  examples  of  the  Greek 
columnar  styles  erected  by  the  Doric  colonists 
who  settled  these  districts  during  the  Sth  and 
7th  centuries  b.c.  To  the  north  were  the  Etrus- 
cans, a  people  of  Turanian  origin,  who  mi- 
grated, according  to  conjecture,  from  Asia  in 
the  13th  century  b.c.  The  Etruscans  from  the 
remotest  antiquity  possessed  knowledge  of  the 
arch  and  simple  vault  construction.  In 
their  rectangular  and  circular  temples  we  find 
the  origins  of  the  religious  types  of  the  Roman 
Empire.  In  the  history  of  art,  Roman  archi- 
tecture is  of  the  greatest  importance,  because 
it  is  the  fountain  head  out  of  which  the  styles 
of  the  Early  Christian,  Mediaeval,  Renaissance, 
and  Modem  eras  were  developed.  It  forms 
the  connecting  link  between  the  practise  of 
subsequent  ages  and  the  experimentations  and 
perfections  of  the  various  peoples  with  whom 
the  Romans  came  into  contact.  It  must  not  be 
thought  that  Rome  served  as  an  artistic  clearing 
house  for  the  early  arts  and  was  wholly  devoid 
of  originality.  As  inventors  they  contributed 
to  the  resources  of  the  designer  the  groined 
vault  and  dome,  derivatives  of  the  arch  which 
revolutionized  the  science  of  planning,  making 
possible  the  substitution  of  vast  open  interiors 
for  the  column  encumbered  halls  of  Egypt  and 
the  narrow  structures  of  Greece,  for  in  all  of 
these  earlier  constructions  the  unobstructed  areas 
were  limited  by  the  restriction  of  the  lintel. 
The  Etruscans  employed  the  arch  principle  in 
the  construction  of  barrelled  vaults  (a  con- 
tinuous arch  roofing  the  space  between  parallel 
walls).  The  preservation  of  the  Eternal  City 
is  due  to  a  vaulted  work  of  this  kind.  The 
Great  Sewer,  by  which  name  the  Ooaca  Maxima 
is  known,  was  built  by  the  Etruscan  tyrant, 
Tarquinius  Superbns  (500  b.c.).  Symmetry  was 
the  dominant  law  of  Roman  composition,  and  in 
its  employment  the  design  was  certain  to 
achieve  results  that  everyone  could  understand. 
Horizontal  dual  symmetry  Ijas  an  aesthetic 
value  in  that  designs  laid  out  in  deference  to 
its  laws  make  an  immediate  appeal  to  all 
people.  To  the  Roman,  with  his  ideas  of  or- 
ganization, simple  symmetry  was  the  best 
method  of  portraying  his  racial  characteristic 
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Architecturally,  the  most  important  vaulted 
buikling  was  the  Pantheon  built  by  Hadrian 
between  the  years  117-138  a.d.  The  study  of 
this  monument  inspired  in  the  Florentine  renais- 
sance architect,  Brunelleschi,  the  idea  which  he 
executed  in  the  construction  of  the  dome  of 
Santa  Maria  del  Fiore  of  Florence.  With  the 
Romans,  the  building  of  a  ^eat  monument  com- 
prised two  distinct  operations,  first,  the  fabri- 
cation of  the  ossature  or  core,  and  secondly, 
the  envelope  or  decoration  which  was  as 
independent  of  the  construction  as  cloth* 
ing  IS  independent  of  the  man.  The  necessity 
of  rapid  building  and  the  availability  of 
numerous  unskilled  laborers,  drawn  from 
die  population  of  slaves  and  soldiers,  rendered 
essential  the  development  of  a  new  con- 
structive process.  The  solution  of  the  prob- 
lem was  found  in  the  use  of  concrete,  not 
onlv  for  the  walls,  but  also  for  the  vaults 
and  domes  of  their  innumerable  architectural 
undertakings.  Great  quantities  of  lime  and 
cement  rock  are  found  in  Italy,  so  .that  concrete 
of  a  fine  grade  was  possible  with  a  minimum 
of  labor  and  cost.  Skilled  engineers  would 
carefully  plot  out  the  lines  of  the  foundations 
and  walls  and  test  the  bearing  power' of  the 
ground  upon  which  the  great  vault  supports 
were  to  stand.  Hundreds  of  unskilled  work- 
men excavated  for  the  foundations  and  mixed 
the  ingredients  for  the  concrete.  Chosen 
artisans  laid  up  rough  brick  wall  faces;  the 
space  between  them  was  filled  with  concrete  as 
fast  as  the  faces  were  carried  up.  Then  in  a 
short  time^  the  supporting  walls  would  be  raised 
to  the  height  where  the  vaults  were  to  com- 
mence. Temporary  centres,  or  forms  of  wood, 
were  then  erected  upon  which  the  laborers 
moulded  vaults.  At  times,  in  order  to  obviate 
the  labor  and  expense  of  enormous  timber  cen- 
tering, a  light  slat  centre  was  used,  upon  which 
a  vault  of  thin  tiles  set  in  hydraulic  cement 
was  laid.  Upon  this  shell  the  concrete  was 
heaped  to  the  required  thickness,  rarely  less 
than  6  feet  over  the  thinest  part.  When  the 
core  of  the  monument  was  thus  completed  the 
task  of  decorating  it  was  undertaken.  Artists 
and  precious  materials  were  commandeered 
without  regard  to  cost.  The  vaulted  ceilings 
were  embellished  with  moulded  stock,  lavishly 
painted  and  gilded,  and  the  roof  walls  were 
covered  with  marble  veneering,  columns  and 
entablatures.  The  decorative  procedure  of 
enveloping  their  arcuated  masoni^  masses 
with  columns  and  their  accompanying  acces- 
sories confronted  the  Roman  architects  with 
the  problems  of  harmonizing  in  the  same 
design  the  conflicting  forms  of  the  lintels 
and  the  arch.  In  the  older  arts,  where 
the  two  constructive  principles ,  were  used  to- 
gether, the  arch  had  been  placed  above  the 
lintel  to  relieve  that  weaker  member  from  the 
weight  of  the  superimposed  mass  (entrance 
to  Pyramid  of  Cheops,  Egypt).  In  the  Im- 
perial system  the  orders  were  introduced  merely 
as  ornamental  features  without  constructive 
functions  and  the  salient  horizontal  lines  of  the 
entablatures  were  designed  to  mark  the  division 
of  the  stories  or  the  plaqe  of  springing  of  great 
vaults.  The  columnar  forms  engaged  to  the 
masonry  mass  between  the  arches  were  in- 
troduced to  give  apparent  support  to  the  en- 
tablature. This  arrangement  inverted  the 
position  of  the  lintel  and  the  arch  as  hitherto 


used,  placing  the  weaker  mi^nber  above  the 
stronger,  and  has  been  criticised  as  a  repre- 
hensible departure  from  structural  'propriety. 
The  contention  is  not  valid,  however,  far  two 
obvious  reasons;  first,  engaged  columns  neces- 
sitated an  overhanging  entablature  whose  pro- 
jection beyond  the  face  of  the  arch  masonry 
indicated  very  clearly  its  introduction  as  an 
applied  and  not  a  structural  feature,  and 
secondly,  through  the  contrast  of  the  straight 
lines  of  the  "Order*^  with  the  curves  of  the 
arches  a  pleasing  variety  was  obtained,  the 
popular  value  of  which  has  been  attested  by  the 
adoption  and  use  of  the  Roman  Arcade  scheme 
in  all  subsequent  styles  even  to  our  day.  The 
columnar  forms,  as  placed  by  the  Romans,  ful- 
filled, too,  an  aesthetic  function  in  that  they 
emphasized  the  constructional  ^visions  and 
elements  of  the  building  and  gave  to  the  monu- 
ments a  si>arkle  and  play  of  light  and  shadow 
that  added  greatly  to  their  appearance.  The 
Romans  being  an  essentially  commercial  people 
and  their  chief  interests  directed  to  the  exten- 
sion of  their  power,  religious  observations  and 
its  accompanying  architecture  were  relegated  to 
a  subordinate  place.  Great  halls  for  the  trans- 
action of  business  and  the  dispensing  of  justice 
assumed  a  far  more  important  position.  Lux- 
ury and  the  desire  upon  the  part  of  the  rulers 
to  popularize  their  regimes  necessitated  the 
erection  of  fora,  amphitheatres,  baths,  palaces, 
triumphal  arches  and  a  host  of  constructions 
such  as  aqueducts,  roads,  bridges,  etc.  The 
temples  were  of  two  types,  rectangular  and 
circular.  The  plans  of  both  classes  were 
of  Etruscan  origin.  The  rectangular  shrine 
comprised  of  a  deep  porch  led  to  the  cella 
in  which  the  statue  of  the  deity  was  placed. 
Monumental  stairways  approached  the  porch. 
The  circular  temple  plan  achieved  its  most 
monumental  results  in  Rome  itself,  although 
throughout  the  Latin  world  many  minor  mon- 
uments of  this  class  were  built.  With  the 
development  of  vaulting  it  was  possible  to 
greatly  enlarge  this  type  of  structure  until 
finally  the  imposing  rotunda  of  the  Pantheon 
was  produced.  The  Roman  basilica  was  a  form . 
adapted,  from  the  Greek  royal  house  for-  the) 
transaction  of  judicial  and  commercial  business.'^ 
Oblong  in  shape,  it  ccMisistcd  of  a  broad  and 
lofty  central  nave  separated  from  double  or 
single  side  aisles  by  colonnades.  The  roof 
of  the  nave  was  carried  above  the  level  of 
that  of  the  side  aisle  forming  a  clere-story, 
which  was  pierced  with  windows.  To  the  time 
of  Constantine  these  structures  were  covered 
with  wooden  roofs,  and  it  was  that  Emperor 
who  completed  the  edifice  commcncea  by 
Maxentius  who  first  endovycd  the  Basilic^  with 
a  vaulted,  fireproof  covering.  These  basilicas 
are  of  especial  importance  because  of  the  con- 
trolling influence  that  they  exerted  upon  the 
later  architectural  styles  of  the  Basilican, 
Byzantine,  and  Romanesque  styles. 

Early  Christian  or  Romano-Christian.—- 
The  Emperor  Constantine  (328  a.d.)  made 
Christianity  legal.  Throughout  the  preceding 
four  centuries  Christian  art  had  been  slowly 
developing.  Hidden  and  secret,  its  early  forms 
were  domestic  or  sepulchral.  With  the  freedom 
of  worship  possible  under  the  enlightened  Con- 
stantine, the  Christians  appropriated  for  their 
religious  edifices  all  that  was  adaptable  in 
Roman    architecture.      The    early    Christians 
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translated  in  their  liturgjtcal  forms  the  organi- 
zation that  they  had  become  habituated  to  in 
the  conduct  of  Roman  affairs ;  thus  the  Basilica 
in  which  the  business  of  the  Empire  had  been 
transacted  served  as  a  basis  for  a  proper  hous- 
ing for  the  performance  of  the  public  rites  of 
Christians.  The  broad  and  lofty  nave  of  the 
basilica  with  its  single  or  double  aisles,  pro- 
vided ample  space  for  worshippers.  Abo-^e 
the  nave  columns  rose  the  lofty  clere-stofy 
walls  pierced  with  windows.  Immense  wooden 
trusses  carried  the  roof  of  the  nave.  At 
the  far  end  was  the  apse  with  seats  for 
the  clergy,  and  in  front  of  the  apse  was  the 
altar.  Generally,  a  forecourt,  surrounded 
by  a  covered  arcade,  preceded  the  basilica 
proper.  This  was  connected  with  the  church 
by  a  porch.  One  of  the  most  impressive 
places  of  worship  in  the  world  to-day  is  the 
rebuilt  basilica  of  Saint  Paul  without  the  walls 
at  Rome,  erected  in  386  a.d.  by  Theodosius.  In 
the  general  survey  of  architecture  this  edifice 
is  of  peculiar  importance  because  the  arches 
of  the  nave  arcade  are  turned  from  column  to 
column  without  the  use  of  an  intervening  en- 
tablature between  the  capital  of  the  column  and 
the  spring  of  the  arch.  The  first  known  case 
of  such  use  of  columns  as  arch  bearers  was 
in  the  palace  of  Diocletian  at  Spalato.  This 
nave  arcade  motif/  modified  by  the  struc- 
tural changes  of  the  Romanesque  and  Gothic 
periods  finally  flowered  into  the  wonderful  nave 
arcade  conc^tions  of  the  ecclesiastical  master- 
pieces of  Aihiens  and  Rheims. 

Byzantine.^- Under  Constantine,  the  Greek 
city  Byzantium,  renamed  Constantinople,  be- 
came the  chief  city  of  Christendom.  Under 
Justinian,  527  to  565  a.d.,  the  structural  under- 
takings of  the  Eastern  Empire  developed  an 
extraordinary  activity  especially  in  the  building 
of  churches.  Syria^  Dalmatia,  Macedonia  and 
Ravenna  were  scenes  of  architectural  industry, 
for  the  most  part  under  the  direction  of  Asiatic 
Greeks.  Engrafted  upon  the  Latin  type  of 
church  —  the  basilica  with  its  three  aisles  and 
wooden  roof -^  were  certain  traditional  vault- 
ing methods  in  brick  and  stone  of  Asiatic 
origin.  The  most  notable  characteristic  of  this 
structural  method  is  the  central  dome  on  pen- 
dentives,  a  device  by  which  a  circular  vault 
can  be  erected  upon  a  series  of  isolated  sup- 
j)orts.  By  this  scheme  of  dome  construction 
polygonal  chambers  were  built  which  could  be 
monumentally  roofed  and  would  permit  the  floor 
plan  to  be  extended  indefinitely  in  any  direction. 
The  Byzantine  plans  are  of  great  variety  and 
enable  the  designer  to  achieve  results  which  for 
propriety  of  scale  and  effectiveness  of  decora- 
tion have  never  been  excelled.  The  great 
masterpiece  of  the  style  is  Hagia  Sophia,  often 
called  *  Saint  Sophia,®  built  under  the  orders 
of  Justinian,  532-538  a.d.,  to  replace  an  earlier 
Basilican  building.  This  huge  church,  one  of 
the  greatest  of  the  world's  art  masterpieces, 
marks  the  culmination  of  the  style.  It  was 
followed  by  a  long  and  gradual  decline  in 
artistic  value.  Some  five  centuries  later  a  re- 
crudescence of  the  style  appears  in  the  church 
of  Saint  Mark  at  Venice  (1047-71),  where  a 
combination  of  Greek  and  Italian  artists  pro- 
duced a  masterpiece  of  great  beauty  which  siA- 
sequently  influenced  the  plan  of  the^  Roman- 
esque church  of  Saint  Front  at  Perigueux, 
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France.  The  Romanesque  cathedral  of  Cahqrs, 
France,  was  probably  inspired  by  the  Justinian 
church  of  the  Holy  Peace,  Hagia  Irene.  All 
church  building,  even  the  latest  and  richest 
Gothic  has  the  exterior  for  its  chief  splendor. 
.  The  Byzantines  apparently  gave  little  thought 
to  the  embellishment  of  the  exterior  of  their 
buildings,  and  lavished  all  of  their  decorative 
effort  upon  the  interior.  This  style,  invented 
in  practically  a  single  effort,  a  result  not  known 
to  have  been  achieved  anywhere  else  in  the 
history  of  art,  has  prevailed  ever  since  through- 
out the  lands  extending  from  the  Red  Sea 
northward  through  Russia. 

Sasanian  and  Mohammedan. —  Contem- 
poraneous with  the  development  of  Roman  and 
Byzantine  rule  under  the  Sasanian  dynasties 
(227-641  A.D.)  an  art  was  developed  in  Western 
Asia  based  upon  Hellenistic  columnar  pre- 
cedent, combined,  with  vaulted  methods,  the 
knowledge  of  which  had  its  origin  in  the 
subterranean  vaults  and  fragment  domes  of 
Mesopotamia.  The  royal  palace  at  Ctesiphon, 
with  its  great  eliptically  arched  hall,  is  a 
monumental  example  of  the  remarkable 
tenacity  with  which  these  Oriental  peoples 
held  fast  to  their  own  artistic  traditions.  The 
two  Oriental  lines  of  architectural  influence 
lead,  one  toward  the  Far  East,  expressing  itself 
in  the  types  found  in  India  and  China;  and  the 
other  in  the  Levant,  embracing  practically  all 
of  the  countries  which  ultimately  came  under 
the  faith  of  Islam.  The  architectural  styles 
that  followed  in  the  wake  of  the  Mohammedan 
conquests  were  marked  by  certain  common 
characteristics  which  differentiate  them  from 
the  contemporary  Christian  styles.  The  decora- 
tive consideration  was  ever  controlling.  Con- 
struction was  relegated  to  a  secondary  place. 
Restricted  by  the  Mohammedan  canon  there  is 
an  absence  of  illustrative  decoration  and  sculp- 
ture throughout  Arabic,  Persian,  Turkish  and 
Indian  buildings.  The  profuse  conventional 
decoration  that  necessarily  took  the  place  of 
humanistic  representation  showed  a  great  love 
for  minute  surface  ornament.  The  mosque  and 
tombs  throughout  the  Arabic  countries  of  the 
Mediterranean  exhibit  frequently  a  remarkable 
degree  of  decorative  elegance.  In  northern 
Africa,  the  Arabs  restricted  construction  and 
gave  free  play  to  decorative  license.  This  par- 
ticular phase  of  architectural  expression  is 
known  as  the  Moresque  style,  horseshoe  cusped 
arches  were  substituted  for  the  simpler  and 
structural  architectural  forms.  Plaster  relief 
entirely  took  the  place  of  more  endurable 
materials.  Arabic  architecture  attained  a  re- 
markable splendor,  curiously  enough,  not  in 
Africa,  but  in  Spain,  the  southern  portion  of 
which  was  overrun  by  the  Moors,  710-713  a.d.; 
where  petty  kingdoms  were  developed  most  im- 
portant of  which  were  Granada,  Seville  and 
Toledo;  until  the  capture  of  Granada  in  1492 
when  the  Moorish  rule  in  Spain  was  ended, 
there  was  an  extraordinary  activity  in  build- 
ing. Mosques,  castles,  acqueducts  were 
reared  and  the  climax  of  the  style  was  reached 
in  the  construction  of  the  great  mosque  at 
Cordova,  the  Giralda  at  Seville  and  the  Al- 
hambra  at  Granada,  the  latter  universally  con- 
sidered to  be  the  masterpiece  of  Hispano- 
Moresque  art. 

Persian  architecture,  after  the  Arab  con- 
quest was  strongly  influenced  by  the  Sasanian 
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palaces.  The  dome  and  vault,  the  colossal 
portal-arches  and  the  use  of  brick  and  tile  evi- 
dence the  Mesopotamian  origin  carried  to 
Persia  through  the  medium  of  Sasanian  design. 
From  Persia,  the  Mohammedan  architecture 
of  India  received  its  inspiration  and  beginning 
in  the  11th  century  there  appears  the  growth 
of,  an  Indo-Moslem  architectural  style  char- 
acterized by  a  grandeur  and  amplitude  of  dis- 
position and  a  symmetry  and  monumental 
dignity  which,  contrasted  with  the  Moresque 
style  of  the  Arabs,  awards  every  advantage  to 
Indian  work.  The  dome  on  a  square  plan 
was  almost  universal.  The  Byzantine  pen- 
dentive  was  not  used,  but  in  its  place 
original  combinations  of  vaulting  surfaces 
of  corbeling  and  ribs  appear.  Artistic  settings 
for  the  monuments  of  this  type  are  noted, 
and  in  the  greatest  of  the  Indian  monu- 
ments, the  Taj  Mahal  at  Agra,  the  style  pos- 
sesses a  production  in  which  constructive  science 
combined  with  noble  proportions  and  exquisite 
beauty  is  unsurpassed  by  any  of  the  greatest 
architectural  triumphs  of  the  world.  After  the 
conquest  of  Constantinople  in  1453,  the  Christian 
church  of  Hagia  Sophia  was  occupied  as  the 
chief  mosque  and  served  as  an  official  type  to 
control  Turkish  mosque  design  in  plan  and 
constructive  principle.  Thus,  out  of  the  Jus- 
tinian edifice,  was  developed  a  style  of  archi- 
tecture less  decorative  and  voluptuous  than  the 
style  of  Persia,  Africa,  or  India,  but  neverthe- 
less of  great  dignity.  The  Turkish  mosque, 
the  Suleimaniyeh  (1553).  with  its  soaring  min- 
arets, serves  as  a  Turkish  type  that  governs  to 
the  present  day. 

Romanesque.— The  Dark  Ages  that  fol- 
lowed the  fall  of  Rome  (476  a.d.)  constituted 
an  experimental  period  during  which  the  peoples 
of  Europe  were  being  Christianized  and  the 
influence  of  the  Churcn  was  bein§  established. 
Nations. and  individuals  were  gropmg  for  truth 
in  government,  religion  and. in  life,  and  through- 
out Northern  Italj^^^the  Rhine  Provinces,  He  de 
France,  Southern  France,  Normandy,  and  Nor- 
man England,  art  in  its  various  departments 
was  called  upon  to  express  each  stage  of  ad- 
vance. Roman  monuments  existed  in  all  parts 
of  the  Christianized  regions,  and  these  monu- 
ments of  antiquity,  serving  as  constructive 
models,  inspired  a  new  architecture,  modified 
by  the  liturgical  requirements  •  of  the  early 
Christians.  This  architecture,  primarily  based 
upon  the  Roman,  varying  in  each  province  ac- 
cording to  the  exigencies  of  climate,  and  the 
registration  of  racial  characteristics  in  deooxa- 
tive  form  and  structural  inventiveness,  is  known 
under  the  generic  title  of  the  Romanesque 
Style.  In  Tuscany,  the  churches  were  Basilican 
in  plan  with  timbered  ceilings  and  hi^  clere- 
story. In  Lombardy,  in  the  11th  and  12th  cen- 
turies the  Basilican  plans  of  classic  Italy  were 
translated  into  stone.  Variations  in  plan  re- 
sulted from  the  necessities  of  the  lithic  prob- 
lems. The  naves  were  narrowed  and  instead  of 
rows  of  columns  carrying  a  high  clere-story 
wall,  as  used  in  the  Tuscan  Romanesque 
churches,  heavy  piers  connected  by  wide-spread- 
ing nave  arches  supported  the  heavy  ribs  of  the 
roof  vaulting  as  in  S.  Ambrogio,  Milan.  Dur- 
ing the  11th  and  12th  centuries  in  Northern  and 
Western  Europe,  the  church  builders  labored  to 
adapt,  like  the  Lombards  in  Italy,  the  Basili- 


can plan  to  the  reqtdrements  of  vaulted  con- 
struction. Throughout  France,  Western  Ger- 
many, England  and  Belgium,  the  designers 
were  constantly  in  trouble,  caused  by  the  diffi- 
culty of  building  the  round  arched  vault  over 
the  several  portions  of  the  churches.  The 
thrusts  of  the  clumsy  vaults  used  to  roof  the 
nave  were  inadequately  resisted  by  half  barreled 
vaults  over  the  side  aisles,  throu^  the  medium 
of  which  the  strains  of  the  great  central  vaults 
were  transmitted  to  enormously  heavy  side  walls. 
In  these  cases  the  clere-story  necessarily  disap- 
peared and  the  lighting  problem,  which  did  not 
amount  to  much  in  the  southern  provinces,  be- 
came a '  serious  consideration  in  the  cloudy 
regions  of  the  north.  There  it  was  necessary 
to  raise  the  nave  vault  higher  in  order  to  in- 
troduce clere-story  windows.  To  accomplish 
the  introduction  of  the  clere-story  windows 
groined  vaults  replaced  the  barreled  vault.  The 
introduction  of  the  groined  vault  made  possible 
the  concentration  of  the  roof  thrusts  upon  a 
series  of  isolated-  supports  or  clustered  piers. 
The  groined  vaults  were  of  two  forms,  four- 
part  and  six-part.  The  four- part  vault  is  per- 
haps best  typified  in  the  church  at  V^zelay, 
France.  The  six-part  vault  was  used  in  Nor- 
mandy in  the  Abbaye  aux  Hommes  and  the 
Abbaye  aux  Dames  built  in  the  time  of  Wil- 
liam the  Conqueror.  The  use  of  the  six-part 
vault  in  these  churches,  while  making  possible 
a  higher  clere-story,  was  an  awkward  expedient, 
for  the  division  of  the^  square  vaulting  bay 
into  six  parts  by  the  diagonal  groinings  and 
a  middle  transverse  rib,  necessitated  two  nar- 
row skew  vaults  meeting  at  the  centre  of  the 
vaulting  bay.  Although  an  unsatisfactory  de- 
vice, this  vaulting  scheme  was  retained  for  a 
hundred  years  or  more,  and  even  after  the  adop- 
tion of  the  pointed  arcn  form,  it  was  common  in 
the  12th  century  churches,  both  in  France  and 
in  England.  In  constructing  these  vaults,  the 
various  ribs  were  erected  ihdependently  of  the 
vaulting  surfaces,  a  ptinciple  of.  construction 
which  the  Romans  had  used  in  their  concrete 
vaults.  The  buttressing  necessary  to  support 
the  various  vaulted  roofs  was\  mainly  internal 
and  unsatisfactory.  Subsequent*  to  the  Norman 
conquest,  1066,  church  and  abbey  building  was 
greatly  stimulated.  Typical  of  the  period  in 
England  and  expressing  the  two  various 
phases  of  the  Norman  style  in  England, 
are  the  cathedrals  of  Durham  (1096)  and 
Ely  (1107).  The  original  vaulting  scheme 
of  Durham  was  borrowed  from  the  six-part 
vault  method  employed  in  Normandy.  The 
instability  of  the  six-part  Norman  construction 
is  evidenced  by  the  fact  that  the  early  vaults  at 
Durham  were  replaced  by  four-part  Roman- 
esque construction.  The  English  cnurches  differ 
from  the  Continental  edifices  in  two  particulars. 
First,  a  huge  tower  was  usually  erected  over  the 
crossing  of  the  nave  and  the  transept,  and  sec- 
ondly, the  western  portals  were  not  emphasized. 
At  Ely  there  appears  a  notable  variant  from  the 
Durham  Norman  stj^e,  due  conjecturally,  to  the 
influence  of  the  Tuscan  Romanesque.  At  Ely  a 
bascilican  church  was  desired  in  which  the 
graceful  and  elegant  details  of  the  Italian 
Pisan  churches  was  replaced  by  the  heavy  forms 
of  the  Norman  art  used  not  in  a  structure  but, 
a  wholly  decorative  manner.  A  timber  ceiling 
was    used    instead    of    stone    vaults.      This 
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phase  of  the  English  Norman  is  prac- 
tically nothing  more  than  the  Italian  Basilica 
with  a  Norman  envelope.  In  Germany  a 
few  churches  dating  back  to  the  9th  century, 
in  g^reat  part  rebuilt,  express  the  character  of 
thisperiod  in  that  region.  The  church  at  Aix- 
la-Cnapelle  in  Prussia  has  been  greatly  altered, 
but  it  was  without  a  doubt  inspired  by  that  of 
San  Vitale  at  Ravenna.  The  Byzantine  type 
here  shown  was  repeated  in  a  number  of  later 
churches.  The  conventual  church  at  Hechingen, 
near  Stuttgart,  and  at  Quedlinburg,  Saxony, 
exhibited  quasi-classical  sculpture  with  scroll 
work  and  elaborate  mouldings.  Groined  vaults, 
low  and  narrow,  are  used.  The  same  timidity 
and  lack  of  stability  in  vault  construction  is 
apparent  here  as  in  other  parts  of  Europe.  The 
great  cathedral  of  Speyer,  Bavaria,  and  the 
church  at  Gernrode  belong  to  the  12th  century,  as 
do  the  church  of  Saint  Michael  at  Hildesheim, 
the  cathedral  of  Mayence,  and  ther  cat)iedral  at 
Worms.  These  churches  have  been  practically 
unchanged  since  the  time  of  their  building,  and 
exhibit  perhaps  the  most  efficient  examples  of  the 
Romanesque  style.  The  Romanesque  influence 
expresses  itself  in  the  far  north  in  the  cathedral 
of  Lund  in  Sweden  with  the  characteristics  of 
the  architecture  of  the  period.  The  Scandinavian 
Peninsula  depended  for  the  most  part  upon 
timber  for  its  construction  and  upon  elaborate 
carving  for  its  decoration.  In  Spain  the  Moors 
dominated  the  larger  part  of  that  country  during 
the  Romanesque  era,  but  after  the  capture  of 
Toledo  (1062)  by  the  Christians,  there  was  a 
recession  of  Moorish  influence^  and  in  the 
northern  orovinces  of  Spain  a  number  of  im- 
portant cnurches  were  erected  which  reflected 
the  influence  of  French  Romanesque  models. 
The  Church  of  Saint^  lago  at  Compostella  is 
typical  of  these  Spanish  Romanesque  edifices. 
Barrel  vaults  over  the  nave,  groin  vaulting  over 
the  side  aisles,  follow  the  precedents  of  France. 
In  the  employment  of  a  dome  or  cupola,  as  in 
the  old  cathedral  at  Salamanca,  over  the  cross- 
ing of  the  nave  and  transepts  is  exhibited  a 
characteristic  departure  from  the  French  types. 
Gothic. —  The  practical  difficulties  en- 
countered by  the  Romanesque  builders  found  a 
structural  solution  during  the  12th  century, 
when,  under  the  influences  of  a  firmly  estab- 
lished state  and  a  supremacy  of  episcopacy  over 
monastic  provincialism,  ecclesiastical  architec- 
ture assumed  a  foremost  place  in  the  social 
organization  of  the  time.  The  basic  principles 
of  the  Gothic  styles  were,  first,  the  concentr(p- 
tion  of  thrusts  upon  isolated  points  of  support, 
a  method  adopted  by  the  late  Ronianesmic 
designers  in  their  substitution  of  groined  for 
barrel  vaults,  and,  second,  balanced  thrusts,  by 
which  the  strain  weights  exerted  by  the  stone 
vaults  were  opposed  by  counter- thrusts,  until 
these  various  thrusts  were  concentrated  into  a 
final  resultant  pressure  which  was  transmitted 
by  flying  half -arches  to  external  buttresses. 
The  natural  corollaries,  whose  development  was 
forced  tlyough  the  application  of  those  two 
principles,  were  ribbed  vaulting  and  the  pointed 
arch.  This  latter  feature  had  been  usea  in  the 
Romanesque  j)erlod,  but  it  remained  for  the 
Gothic  creators  to  appreciate  its  full  structural 
possibilities.  They  built  their  groin  ribs  of 
semi-circular  or  pointed  Jorm,  but  the  wall  ribs 
were,  without  exception,^  pointed  arches  of  such 
curvature   as  would  bring  the   apex   of   each 


nearly  to  the  level  of  the  groin  intersection.  The 
pointed  arch,  thus  introduced  as  a  structural 
device  for  the  vaulting  ribs,  necessarily  deter- 
mined the  profiles  of  the  windows  and  nave 
arches.  The  advance  in  constructive  science 
made  possible  the  enlargement  of  the  windows 
and  the  suppression  of  enclosing  walls,  condi- 
tions which  promoted  the  use  of  stained  glass 
and  the  necessary  tracery  for  the  support  of 
the  glass.  The  constructive  supports  were  care- 
fully moulded  and  buttresses  were  terminated 
with  pinnacles  —  structural  propriety  was  em- 
I^sized  by  decorative  embellishment  until  there 
was  produced  a  comples^  di  constructive  beauty 
which  in  its  mystery  and' vivacity  harmoniously 
presented  the  grreat  ethical  ideal  of  deitv.  The 
various  stvles  of  Gothic  are  universally  dif- 
ferentiated by  the  character  of  the  window 
tracery.  The  formative  era  is  known  as  the 
Early  Pointed  Period  (1160-1275).  The  sim- 
plicity and  conventional  treatment  of  structure 
and  detail  of  this  period  gradually  underwent 
change.  In  the  Middle  Pointed  Period  (127S- 
1375),  knowledge  of  construction  brought  per- 
fection in  vaulting,  and  skill,  resulting  from 
training,  developedf  a  school  of  sculptors  who 
delighted  in  the  expression  of  naturalistic  forms 
of  mature  foliage.  The  tracery,  with  its  slender 
moulded  bars  and  geometric  combinations  re- 
flected the  varieties  of  the  achieved  structural 
science.  Skill  and  fancy  finally  suppressed  the 
decorous  ariof  the  Middle  Pointed  Period,  and 
flowing  or  flamboyant  tracery  in  France  and 
perpendiqjilar  bars  and  four  centred  arches  in 
England  and  •  ^branch-tracery^  in  Germany 
characterized  the  final  or  Floric  Gothic  (1375- 
1525). 

The  masterpieces  of  cathedral  design  are 
Notre  Dame,  Paris,  Amiens,  Rheims,  in  France ; 
Canterbury,  "Lincoln  and  Salisbury  in  England ; 
Strassburg  and  Colore  in  Germanv;  the  Ca- 
thedral of  Antwerp  m  Belgium  and  the  noble 
structures  at  Toledo  and  Burgos  in  Spain.  In  . 
Italy  civic  pride  expressed  itself  typically  in  tha 
imposing  edifice  at  Milan  and  Santa  Maria  del 
Fiore  at  Florence. 

Renaissance.-- During  the  Mediaeval  period 
arbitrary  authoritv  and  ecclesiastical  organiza- 
tion had  inhibited  the  individual  expression  of 
human  intellect  and  will.  During  the  12th  and 
13th  centuries  in  Italy,  the  restrictions  of  dog- 
matism and  centralized  arbitrary  authority  and 
artificial  union^  gradually  gave  way  before  the 
tide  of  Humanism,  a  movement  that  was  related 
to  every  phase  of  life  and  expressed  itself  sym- 
pathetically in  a  reapplication  of  classic  methods 
and  an  adaptation  of  antique  art  to  the  require- 
ments of  the  period  of  the  Rebirth,  or  Re- 
naissance. Back  almost  in  the  Dark  Ages,  may 
be  found  the  beginnings  of  this  movement. 
Classicism  had  never  lost  its  influence  among 
the  scholars  of  the  East  and  in  mediaeval  times 
the  intellectual  centres  of  Italy  were  continually 
influenced  by  the  teachings  of  visiting  Greeks 
from  Constantinople.  The  living  examples  of 
Roman  and  Greek  art  that  showed  their  types 
of  studied  beauty  continually  before  their  eyes 
could  not  fail  to  aflfect  the  literature  and  art 
of  Italy.  A  group  of  men  who  laid  the  founda- 
tion for  the  registering  of  the  exultant  awaken- 
ing of  modern  thought  and  life,  were  Petrarch; 
Giotto  (the  architect-sculptor);  the  Pizani; 
Brunelleschi  (architect  and  structural  inventor^  ; 
Donatcllo     (satlptor),     and     Masaccio     (tne 
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apostle  of  individualism).  The  entire  gamut 
of  nature  forms  and  the  whole  fundament  of 
Roman  structural  possibilities  and  decorative 
individualism  was  made  plain  to  the  world  in 
the  teachings  of  the  masterpieces  produced  by 
them.  As  the  result  of  foreign  invasion  and 
commercial  intercourse,  the  Humanistic  styles 
of  Italy  came  early  in  contact  with  France,  the 
Netherlands,  Germany,  England  and  Spain._In 
Italy,  ^although  the  new  architecture  began  with 
the  colossal  dome  of  the  Cathedral  of  Florence 
and  culminated  with  the  stupendous  church  of 
Saint  Peter,  at  Rome,  it  was  predominantly  an 
architecture  of  palaces  and  villas,  of  facades 
and  decorative  display.  Constructive  difficulties 
were  reduced  to  their  lowest  terms  and  the  con- 
structive framework  was  concealed,  not  em- 
phasized by  the  decorative  apparel  of  the  de- 
sign.''* Among  the  masterpieces  of  the  Re- 
naissance are  many  buildings  of  small  dimen- 
sions, such  as  gates,  chapels,  tombs  and  fountains. 
In  these,  the  individual  fancy  had  full  sway  and 
produced  surprising  results  by  the  beauty  of 
carved  detail.  While  the  general  styles  of  the 
Renaissance  in  all  countries  may  be  divided  into 
the  formative  period,  the  classic  period,  the  de- 
cline and  the  rococo  period,  nevertheless  on  ac- 
count of  the  personal  expression  of  the  styles, 
the  real  name  that  should  be  assigned  to  a  given 
period  should  be  the  name  of  the  great  master 
of  an  era.  The  architectural  motifs  instituted 
by  Brunelleschi  in  the  construction  of  the  dome 
of  Santa  Maria  del  Fiore  in  Florence  (1420), 
and  the  Pazzi  Chapel  (1429) ;  the  Church  of 
Santa  Maria  Novella  (1456)  and  the  Strozzi 
(1490)  and  Rucellai  (1460),  Palaces,  Florence 
by  Albert! ;  the  Cancelleria  (1500),  the  «Tem- 
pietto»  (1500),  at  San  Pietro  in  Montorio  by 
Bramante  in  Rome;  the  Famese  palace  (1520), 
by  San  Gallo;  the  Massimi  palace  (1531), 
Rome,  by  Peruzzi,  the  dome  of  Saint  Peter's 
(1564),  at  Rome  by  Michelangelo;  the  Palace 
Pompeii  (1530),  Verona,  by  Sanmicheli;  the 
Basilica,  Vicenza  (1560),  by  Palladio;  the 
Palace  Caprarola  (1530),  by  Vignola;  the 
Palace  Grimani  (1535),  Venice,  by  Sanmicheli; 
the  Library  of  Saint  Mark  (1536),  by  Sanso- 
vino,  Venice,  and  Santa  Maria  della  Salute 
(1631),  by  Longhena,  Venice,  are  types  estab- 
lishing styles  of  architectural  composition  and 
decoration  that  continued  strong  in  their  in- 
fluence from  the  time  of  their  creation  to  the 
present  day.  These  edifices  are  true  indices 
characteristic  of  the  Humanesque  civiliza- 
tion in  Italy.  They  are  essentially  prod- 
ucts of  adaptation,  and,  involving  no  new 
principles  of  construction,  did  not  have  in- 
herent in  their  styles  the  germ  of  a  new 
architecture.  The  Italian  campaigns  of  Charles 
VIII  (1489),  Louis  XII  (1499),  and  Francis  I 
(1515),  resulted  in  the  introduction  of  Italian 
culture  into  France.  The  personal  contact  made 
possible  by  these  military  activities  emphasized 
a  developing  love  for  the  luxurious  facilities 
for  living  and  the  new  mental  bearing  toward 
life  resulting  from  an  understanding  of  the 
aesthetic  classic  attitude.  The  structural  char- 
acter of  the  early  French  Renaissance  was 
feudal.  In  the  Royal  Chateaux  the  military 
structural  character  compromised  with  Italian 
decorative  styles  and  evolved  a  formative  Renais- 
sance art  distinguished  for  its  picturesqueness 
and  the  free  and  exuberant  use  of  classic  detail. 


This  blending  period  occupied  i>ractically  the 
entire  era  of  the  Valois  rule  and  covers  the  styles 
of  the  transition  (1483  to  1515),  the  sbrle  of 
Francis  I  (1520-47),  and  the  style  of  the  ad- 
vanced Renaissance  (1547-89),  by  which  time 
the  classic  methods  of  design  had  replaced  the 
delicacy^  richness  and  picturesqueness  of  the 
Formative  period.  The  Classic  era,  with  the 
fulsome,  florid  styles  of  Henry  IV,  Louis  XIV 
followed,  succeeded  in  1715  by  the  extravagances 
and  capriciousness  of  the  Rococo  period.  Sev- 
eral echfices  reflect  in  the  broadest  artistic  sense 
the  stylistic  peculiarities  of  these  three  eras  of 
the  French  Renaissance.  The  Chateaux  at 
Blois,  begun  by  Louis  XII  depicts  all  of  the 
variations  of^  the  Blending  or  Formative 
period.  The  increasing  use  of  the  orders  of 
architecture  arfd  the  restrictive  following  of 
antique  precedents  exhibited  in  the  Luxembourg 
Palace,  the  monumental  colonnade  of  the 
Louvre,  the' Hotel  des  Invilides,  and  the  Place 
Vendome  exhibit  the  stage  of  development 
under  the  Bourbons.  License  overcame,  under 
Louis  XV,  the  monumental  ^  observations  of 
formal  principles  of  classic  design.  The  notable 
exceptions  to  this  general  trend  of  capricious- 
ness is  found  in  the  works  of  the  Ecole  Mili- 
taire,  originally  terminating  the  Champ  de  Mars, 
and  the  two  imposing  edifices,  adorned  with 
monumental  colonnades,  of  the  Place  de  la 
Concorde,  Paris,  planned  by  the  gifted  Gabriel, 
which  are  the  great  architectural  achievements 
of  the  period  of  the  Decline,  and,  while  the 
style  of  Louis  XV  itself  was  a  style  that  char- 
acteristically avoided  the  formality  that  dis- 
tinguishes classic  desi^,  these  particular  works 
have  served  as  inspiring  examples  for  all  sub- 
sequent architects.  The  style  of  the  Decline 
was  halted  by  the  revival  of  interest  in  things 
of  classic  origin  during  the  period  of  reaction 
under  Louis  XV  and  the  Empire,  when  in  the 
Pantheon  and  the  Madeleine  and  the  Arc  de 
TEtoile  there  was  a  registration  of  the  convic- 
tion that  the  translation  of  grandeur  was  pos- 
sible only  through  the  expression  in  architec- 
tural forms  of  classic  Roman  canon.  The  ar- 
tistic history  of  the  Louvre  is  an  epitome  of  the 
entire  history  of  French  architectural  develop- 
ment. Commenced  under  Francis  I  (1546),  the 
beginning  exhibits  an  Italian  character.  The 
work  associated  with  the  reigns  of  Henry  II, 
Charles  IX  and  Henry  III  (1M7  to  1589),  char- 
acterize the  developing  Renaissance.  The  addi- 
tions made  during  the  reigns  of  Henry  IV, 
Louis  XIII  and  Louis  XIV  exliibit  the  develop- 
ment of  the  orders  and  matured  Renaissance 
method,  while  the  colonnade  under  Louis  XIV 
types  the  high  water  mark  of  Qassicism. 
I^apoleon  I  added  .his  auota.  and  under  Napo- 
leon III,  the  Empire  found  its  expression  in 
what  is  now  known  as  the  New  Louvre,  two 
wings  projecting  from  the  old  palace. 

In  England,  The  Netherlands  and  Germany, 
during  the  time  contemporaneous  with  the 
Valois  era  in  France,  the  great  country  man- 
sions, manor  houses  and  palaces  were  the  first 
to  receive  and  show  Italian  influence.  The 
Renaissance  in  England  makes  its  first  feeble 
appearance  in  a  decorative  w^y  during  the 
Tudor  period,  a  debased  Gothic  style.  There 
followed  during  the  Elizabethan  period  (1566- 
1603),  by  Dutch  and  Italian  artists,  a  ciirious 
mixture  of  (}othic  and  Italian  forms,  which  is 
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well  exemplified  in  the  Burghley  House.  De- 
tails of  freely  treated  classic  forms,  which 
came  into  use  during  the  reign  of  James  I 
(1603-25).  illustrate  the  Jacobean  style.  This 
style  in  reality  was  the  introduction  to  the 
Classic  period  in  which,  under  Inigo  Jones 
(1572-1652)  and  Sir  Christopher  Wren,  (1632- 
1723),  correctly  proportioned  and  monumen- 
tally conceived  public  works  were  erected.  The 
palace  at  Whitehall  (Jones)  and  Saint  Paul's 
Cathedral  (Wren)  summarize  the  achievements 
of  this  period.  Under  the  Georges  a  revival 
of  Roman  precedents,  due  to  the  genius  of 
Robert  Adam  (172&-92),  took  place.  With  the 
idea  that  the  architect  should  control  all  phases 
of  his  design,  including  even  interior  aecora- 
tions  and  furniture,  the  name  of  Adam  became 
synonymous  with  an  English  decorative  school 
that  produced  results  showing  a  rare  taste  in 
combining  classic  motifs  with  fertile  fancy. 
The  abandonment  during  the  late  Georgian 
period  of  the  stiffness  of  the  earlier  era  mJrks 
the  characteristic  of  the  stvle  that  served  as 
the  fountain  head  from  which  the  American 
colonies  borrowed  models  of  their  earliest 
architecture.  The  American  churches  were 
adapted  from  the  Wren-Gibbs  precedents 
(Saint  Paul's.  New  York  1766).  The  drawings 
of  Adam  and  his  associates  affected  all  phases 
of  the  domestic  design.  The  translations  into 
wood  and  brick  of  the  Georgian  stone  motifs 
distinguished  the  early  American  style  to  which 
the  name  Colonial  has  been  applied.  (Mt. 
Vernon,  the  Home  of   General  Washington). 

The  same  general  progression  that  marked 
the  development  of  the  Renaissance  styles  in 
France  occurred  in  Germany,  although  the 
periods  are  not  as  definitely,  established.  Be- 
ginning late  (1555)  the  charge  from  (jothic 
to  Gassic  was  rapid.  Unlike  France,  the  chief 
examples  of  the  various  periods  arc  for  the 
most  part  confined  to  secular  architecture.  In 
castles,  town  halls  and  corporation  houses, 
irregularity  of  plan  and  a  tendency  to  distrib- 
ute ornament  freely  over  facades,  feature  the 
(jerman  Renaissance.  The  orderly  character 
of  the  French  and  Italian  designer  is  replaced 
by  the  personal  preferences  of  the  German 
carver.  The  highest  achievement  of  the  era  is 
the  Castle  of  Heidelberg  (1601)  and  its  climax 
is  reached  in  the  degraoed  use  of  Rococo  orna- 
ment in  the  Zwinger  Palace,  Dresden. 

In  Spain  skill  in  metal  work  and  delicate 
carving  characterize  a  free  and  joyous  appli- 
cation of  Italian  Renaissance  forms  to  con- 
structions of  the  earhr  16th  centuiy.  This 
style,  known  as  the  Plater esque  (1556),  was 
widesnread  throughout  Spain.  The  portal  of 
the  University  at  Salamanca  and  the  Church 
of  San  Domingo  at  Salamanca  are  excellent 
examples  of  the  style.  The  artistic  barrenness 
of  the  reign  of  Philip  II  was  followed  by  a 
cold  classic  era  —  Griego-Romano  —  whose 
masterpiece  was  the  Escurial,  completed  by  the 
^reat  Herrera.  The  palace  of  Charles  V,  ad- 
joining the  Alhambra,  Granada,  by  Beruguete 
exhibits  the  Spanish  adaptation  of  the  Italian- 
Paladian  style.  Toward  the  end  of  the  17th 
century  a  period  of  decadence  set  in  during 
which  debased  taste  and  the  throwing  aside  of 
all  architectural  restraint  gave  rise  to  the  style 
Ckurrigtteresque. 

The  Netherlands  were  late  in  re-acting  to 


the  influence  of  Humanism  and,  in  general, 
tended  toward  florid  and  unrestricted  combina- 
tions of  Italian,  Spanish  and  French  prece- 
dents. 

Modern.^  During  the  latter  half  of  the  18th 
century  a  great  activity  in  archaeological  re- 
search took  place.  Scientific  examination  of 
classic  and  pre-classic  monuments  and  sites 
was  undertaken,  which  procedure,  with  increas- 
ing enthusiasm,  has  continued  to  the  present 
day.  Academic  theory  and  fanciful  classic 
idealism  gave  way  to  definite  and  rational  un- 
derstanding of  Roman  and  Greek  methods  of 
construction.  The  first  effect  of  the  publica- 
tion of  archaeological  research  inspired  the  am- 
bition upon  the  part  of  designers  in  various 
countries  to  design  and  construct  after  the 
form  of  the  classic  protot3rpes.  This  struc- 
tural interest  gave  rise  during  the  first  half  of 
the  19th  century  to  the  Greek  and  Roman 
classic  revivals.  The  works  of  Piranesi,  Lord 
Burlington,  the  illustrated  description  of  the 
excavations  at  Pompeii,  Herculanaeum,  Pal- 
myra and  Baalbek  and  Spalato,  stimulated 
a  Roman  revival  which  in  France  expressed 
itself  structurally  in  the  Pantheon  (1759-90) 
in  which  the  dome  and  the  porch  of  the 
Pantheon  in  Rome  was  the  prototype. 
Napoleon  commissioned  Vignon  (1807^  to 
erect  the  Church  of  the  Madeleine,  a  design 
whose  interior  is  based  upon  the  Roman 
Thermae  and  its  exterior  a  monumental 
peristyle  of  Roman  Corinthian  columns.  The 
column  of  Trajan  in  Rome  inspired  the 
Napoleonic  column  of  the  Place  Vendome,  and 
the  various  monumental  arches  of  triumph  re^ 
echo  the  Roman  triumph  forms. 

The  publications  of  Greek  archaeological 
research,  the  antiquities  of  Athens  by  Stuart 
and  Revett,  Paestum  by  Major,  the  practical  in- 
terest of  Lord  Elgin,  and  particularly  the  his- 
tory of  art  by  Winckelman,  issued  synchro- 
nously with  the  works  of  Stuart  and  Revett,  in 
which  the  enunciation  of  the  principle  that  a 
canonical  relation  between  a  whole  and  the 
various  parts  of  a  structure  was  necessary  to 
produce  an  harmonious  and  balanced  result 
forced  the  acceptance  by  many  of  the  belief 
that  the  prototypes  ot  a  perfect  architecture 
were  to  be  found  not  in  Roman  examples  but 
in  Hellenic.  Many  buildings  were  therefore 
erected  in  England,  Germany,  France  and 
America  in  the  style  of  the  (Jreek  revival,  in 
which  Greek  Ionic  ana  Doric  columns  and  de- 
tails were  used  in  profusion.  While  monu- 
mentality  and  dignity  were  obtained,  the  failure 
to  appreciate  the  interdependence  of  the  func- 
tions of  Greek .  sculpture  and  Greek  architec- 
ture with  its  then  unknown  refinements,  re- 
sulted for  the  most  part  in  an  architectural 
style  that  was  lacking  in  animation  and  national 
character.  In  Germany,  the  Greek  revival  was 
frequently  modified  to  meet  the  needs  of 
modem  conditions,  and  while  archaeological 
correctness  was  to  a  degree  subordinate,  the 
more  rational  use  of  the  Greek  forms  achieved 
a  better  style  than  in  England.  The  style  in 
England  is  exemplified  by  the  Bank  of  Eng- 
land (1788),  the  British  Museum  (1823),  Saint 
George's  Hall,  Liverpool  (1815),  and  in  Ger- 
many by  the  Brandenburg  Gate,  Berlin  (1784), 
the  Old  Museum,  Berlin,  and  the  Propylaea, 
Munich,  and  in  America  is  best  expressed  in  the 
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Treasury,  Washington,  the  old  Custom  House, 
New  York,  Girard  College,  Philadelphia,  and 
the  State  House.  Albany. 

The  results  shown  in  the  architectural  monu- 
ments of  the  period  in  Germany,  England  and 
America  were  disappointing,  for  architecture 
to  be  completely  successful  must  reflect  the 
conditions  of  the  civilization  whose  activities 
it  is  planned  to  house.  The  impossibility  of  in- 
stilling into  modem  life  the  conditioning^  causes 
of  a  dead  civilization,  made  it  impossible  for 
the  structural  forms  that  were  employed  to  re- 
flect the  functioning  of  the  civilization  of  to- 
day. 

In  France  the  enthusiasm  that  resulted  from 
the  Greek  revival  stimulated  an  ambition  for 
added  refinement  and  purity.  The  delicacy  of 
detail  and  the  spirit  of  spontaneity  that  marks 
the  Library  of  the  ficole  dcs  Beaux-Arts  and 
the  Library  of  Ste.  Genevieve  exhibit  well  the 
possibilities  of  the  aesthetic  influence  of  Greek 
types. 

Contemporaneous  with  the  Roman  and 
Greek  revivals  due  to  the  influence  of  scholars 
and  artists  who  travelled  in  the  Far  East,  a 
pseudo-Chinese  design  became  the  vogue  for 
many  porticoes,  pavilions  and  landscape  acces- 
sories throughout  France  and  England.  The 
novelty  and  decorative  possibilities  of  this 
Oriental  influence,  although  for  years  imper- 
fectl)r  understood  have  markedly  influenced 
sportive  and  landscape  design  to  the  present 
aay. 

In  Great  Britain,  about  the  middle  of  the 
19th  century,  there  appeared  a  revival  founded 
upon  the  national  Gothic  architecture.  The 
movement  known  as  Victorian  Gothic  had  its 
beginning  in  an  archaeolo^cal  enthusiasm  in 
which  the  decorative  possibilities  of  English 
Gothic  caused  many  misapplications  of  the 
Insular  Gothic  forms.  Subsequent  to  1850, 
archaeological  method  cave  way  to  an  intel- 
ligent effort  to  adapt  tne  Gothic  principles  to 
modern  requirements,  as  the  result  of  which  ac- 
tivity there  arose  a  number  of  monuments  im- 
posing in  mass  and  refined  in  detail,  the  most 
successful  of  which  is  the  building  that  houses 
Parliament  at  Westminster,  London.  The  in- 
fluence of  this  style  extended  to  America  dur- 
ing the  last  40  years,  but  having  no  deep 
foundation  in  national  requirements  it  has 
fallen  into  disuse  and,  like  the  Greek  and 
Roman  styles,  has  been  replaced  b)^  designs 
founded  upon  Renaissance  principles.  In 
France,  the  19th  century  Gothic  revival  very 
slightly  affected  the  development  of  the  modem 
Renaissance.  The  few  buildings  that  were 
erected  are  generally  superior  to  the  English 
examples  resulting  from  the  same  influence,  in 
that  the  stmctural  side  of  the  problem  has 
been  scientificallv  dealt  with;  for  the  English 
and  American  interiors  of  the  pseudo-Gothic 
style,  for  the  most  part  completed  with  plaster- 
work,  compared  unfavorably  with  the  French 
constructions  in  that,  in  France,  the  vaultings 
and  dependent  details  are  executed  in  masonry. 
Among  the  various  nations  in  Europe,  eclecti- 
cism made  itself  apparent  during  the  last  quar- 
ter of  the  19th  century.  In  modern  times, 
the  desire  for  truth  and  logic  through  struc- 
tural forni  has  appeared  in  a  number  of  suc- 
cessful buildings  in  France,  Germany  and  Eng- 
land. Perhaps  the  most  remarkable  example  of 
eclecticism  is  the  Trocadcro,  Paris.    It  is  im- 


possible to  classify  this  edifice  according;  to 
architectural  styles,  but  fulfilling  its  functions 
as  a  great  Expositional  Building,  it  is  typical  of 
the  possibilities  of  a  structurally  trained  archi- 
tectural mind,  in  which  license  and  extrava- 
gance are  restrained  by  a  knowledge  of  stylistic 
precedents. 

The  United  SUtes.— It  has  been  the  ex- 
perience of  all  civilizations  that  a  national  art 
IS  not  attained  until  there  has  been  developed  a 
suitable  centralized  authority,  possible  only  with 
the  establishment  of  a  political  and  commercial 
independence.  A  nation  achieves  such  a  posi- 
tion after  a  long  struggle,  and,  from  the  time  of 
primitive  conditions  each  step  in  the  formation 
of  an  effective  national  life  is  marked  by  archi- 
tectural and  constructive  methods  which  punc- 
tuate the  epochs  of  the  country's  advance. 
Commercial  conditions,  utilitarian  requirements 
and  scientific  discovery  necessitate  modifica- 
tions in  structural  procedure  and  types  of  plan 
and  mass  composition  adapted  to  new  and  local 
reauiremcnts.  Dependence  upon  historic  ante- 
cedents is  continually  evident.  The  historic 
development  of  the  architecture  of  the  United 
States  aptly  illustrates  the  conditions  that  must 
surround  and  control  the  evolution  of  archi- 
tecture and  its  dependent  arts  in  a  growing  and 
virile  nation.  From  the  time  of  the  colonization 
of  America,  until  the  first  half  of  the  18th  cen- 
tury, building  was  confined  almost  entirely  to 
sheltering  and  utility  structures.  During  the 
period  from  1725  to  1776,  increase  in  wealth  and 
popujation  brought  about  a  style  based  upon 
that  in  vogue  in  England  at  the  time.  Trained 
architects  were  not  to  be  had  in  the  colonies 
and  the  models  which  set  the  colonial  fashion, 
due  to  lack  of  training  of  America's  builders  in 
classic  traditions  and  tne  necessitv  of  alterations 
caused  by  the  use  of  brick  and  wood  instead 
of  stone,  produced  an  architecture,  which,  while 
interesting,  had  no  tmhr  monumental  character. 
In  churches  in  New  fingland  and  the  Middle 
States,  the  English  designs  by  Wren  and  Gibbs 
obviously  served  as  protot3rpes  and  the  influence 
of  Adam  and  Sheraton  is  patent.  Craigie 
House,  Cambridge;  Independence  Hall  at 
Philadelphia  and  the  Old  State  House  at  Bos- 
ton, while  refined  in  mass  and  detail  are 
not  monumentally  striking.  In  the  West,  in- 
fluenced by  Spanish  types,  were  built  picturesque 
mission  buildings,  and  a  few  churches  and 
secular  birildings  which  exhibited  a  translated 
phase  of  the  Spanish  Churrigueresque.  The  era 
between  1776  to  1812  following  the  growth  of 
the  national  government  and  the  development 
of  Federal  stren^h,  a  characteristic  monumen- 
tality  became  evident  as  is  well  exemplified  in 
the  central  portion  of  the  present  Capitol  at 
Washington,  the  City  Hall,  New  York, 
and  the  State  House  at  Boston.  The 
enthusiasm  which  resulted  from  the  ar- 
chaological  discoveries  in  classic  lands  spread 
to  the  United  States,  and  previous  to  1850  re- 
sulted in  an  architectural  classic  revival.  The 
chaotic  conditions  surrounding  the  Civil  War 
seriously  impeded  structural  progress  from 
1850  to  1876.  However  a  few  monumental 
undertakings  belong  to  this  otherwise  constmc-. 
tivcly  poor  era.  The  Capitol  at  Albany,  the 
dome  of  the  Capitol  at  Washington,  Saint 
Patrick's  Cathedral  in  New  York,  belong  to 
this  period.  Due  to  a  variety  of  causes,  the 
opening  up  of  the  West,  the  great  conflagrations 
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in  Boston  and  Chicago*  and  the  return  from 
Europe  of  Hunt  and  Richardson,  men 
thoroughly  trained  by  European  study,  a  re- 
vival in  architectural  spirit  and  production  of 
the  most  powerful  nature  made  itself  felt 
throughout  the  country  during  the  last  quarter 
of  the  19th  century.  With  the  Romanesque 
style  as  his  vehicle,  Richardson  left  an  artistic 
imprint  upon  the  nation's  art  that  continues  to 
the  present  day.  Structural  verity  and  dignity 
of  mass  mark  his  works  (Trinity  Qiurch,  Bos* 
ton;  County  buildings  in  Pittsburs^).  Hunt,, 
with  his  great  facult^r  for  organization  and  his 
thorough  founding  in  the  principles  of  the 
Renaissance,  formally  established  the  Renais- 
sance style.  The  Marble  House,  the  Breakers 
at  Newport  and  the  Metropolitan  Museum  of 
Art  in  New  York  exhibit  his  genius  for  organ- 
ized plan  and  standardization  of  style.  The 
demand  for  great  commercial  buildings  in 
which  height  was  a  necessary  component  on 
account  of  the  problem  of  housing  multifarious 
activities  in  restricted  areas,  caused  the  de- 
velopment of  new  structural  form.  The  intro- 
duction of  elevators,  the  invention  of 
various  mediods  of  fireproof  construction,  the 
inau^ration  of  a  skeleton  steel  fabric  and  the 
solution  of  problems  of  lighting,  heating  and 
sanitation  made  possible  the  rearing  of  great 
^sl^r  scrapers,^  the  most  notable  example  of 
which  is  Uie  Woolworth  Building,  New  York. 
In  spite  of  the  great  advances  that  have  been 
made  in  the  development  of  architectural 
science  in  the  United  States,  no  style  can  be 
said  to  have  developed  that  is  new  and  char- 
acteristic. Commercial  requirements,  the  de- 
mand for  speed  in  design  and  construction  and 
the  experimental  conditionings  that  restrict  the 
modem  desi^er  have  discouraged  the  evolu- 
tion of  a  typical  national  style.  In  works  of  a 
public  and  commercial  character  the  necessity 
for  a  co-operative  understanding  between  the 
architect  and  the  engineer  is  increasingly  felt. 
It  is  only  when  a  unified  resultant  combining 
the  efforts  of  the  architect  and  the  engineer 
has  been  achieved  —  a  resultant  in  which  plan 
and  detail  shall  adequately  and  truly  function 
with  the  discoveries  of  modem  science,  that  a 
new  American  style  will  appear. 

Lewis  F.  Pilcher. 
State  Architect  of  New  York. 

ARCHITECTURB,  Education  in.  Train- 
ing.—  The  ideal  architect  is  an  artist  who  em- 
ploys structure  as  his  medium  of  expression, — 
whose  function  it  is  to  produce  beautiful  build- 
ings. 

That  this  ideal  is  realized  by  relatively  few 
of  those  who  are  called  architects  in  our  day 
is  due  to  the  fact  that  its  embodiment  undet 
modem  conditions  involves  the  correlation  of 
activities  of  very  diverse  nature;  and  few  there 
are  who  display  in  just  proportion  the  capaci- 
ties these  diverse  activities  involve.  These  may 
be  placed  in  three  great  groups,  and  the  archi- 
tect's training  may  be  considered  tmder  three 
headings,  namely,  his  artistic  education,  his 
technical  education,  his  business  education. 

The  student  who  hopes  to  be  an  artist-archi- 
tect must  train  himself  somewhat  as  do  all 
artists  in  all  other  fields.  Yet  he  cannot  with 
lus  own  hands  bring  into  existence  the  building 
his  imagmation  pictures ;  he  is  compelled,  as  no 
otfier  artist  is,  to  rely  upon  the  work  of  others 


in  the  realization  of  his  artistic  creations. 
Hence  it  becomes  very  important  for  him  to 
gain  a  very  special  technical  training  in  order 
(1)  that  he  may  learn  how  to  indicate  to  his 
artisan  helpers  the  nature  of  the  work  to  be 
'done,  and  (2)  that  he  may  become  acquainted 
with  the  methods  proper  to  these  artisans  in  the 
accomplishment  of  their  several  tasks. 

But  beyond  this  the  architect  who  would 
reach  the  highest  goal  should  prepare  himself 
for  a  business  career.  For  unlike  other  artists 
he  is  usually  unable  to  express  himself  in  his 
chosen  medium  unless  others  entrust  to  him  the 
expenditure  of  large  sums  of  money.  And  if  he 
is,  to  be  thus  trusted  he  must  exhibit  executive 
ability,  a  knowledge  of  men  and  capacity  to 
manage  them,  and  at  the  same  time  he  must 
possess  unquestioned  reliability  and  business 
sagacity. 

In  this  connection  it  may  perhaps  be  well  to 
note  that  in  our  time  there  are  not  a  few  men 
who  are  counted  as  successful  architects  who 
are  really  merelv  good  business  men  woridng 
in  a  special  field,  men  without  high  artistic 
ideals  or  susceptibilities,  and  who  gain  such 
success  as  they  attain  by  the  mere  direction  of 
hired  des^ners^  and  by  the  careful  management 
of  the  business  of  their  clients.  The  education 
of  such  men  involves*  onlv  such  general  training 
as  is  required  bv  other  business  men,  with  the 
addition  of  such  studies  as  will  give  them  a 
knowledge  of  the  architectural  forms  current 
in  our  time,  and  such  a  superficial  acquaintance 
with  the  principles  of  architectural  design  as 
will  enable  them  to  choose  as  employees  de- 
signers whose  work  will  satisfy  the  average 
taste  of  their  cEents. 

We  need  not  concern  ourselves,  however, 
with  business  men  of  this  type,  for  they  will 
not  be  looked  upon  as  architects  by  those  to 
follow  us  unless  they  combine  with  their  busi- 
ness skill  the  other  qualities  demanded  of  the 
ideal  architect,  to  the  consideration  of  whose 
training  we  may  now  turn  our  attention. 

Apprentice  System.— As  is  indicated  by 
the  etymology  of  his  name;  the  architect  was 
originally  a  master  workman;  one  who  had 
arisen  from  the  ranks  because  he  had  evinced 
skill  and  imagination  in  guiding  the  construc- 
tion of  buildings  after  the  methods  current  in 
his  time,  and  who  through  the  exercise  of  this 
skill  and  imagination  had  produced  buildings 
which  were  looked  upon  as  beautiful  by  his 
fellows. 

The  methods  employed  by  the  architects  of 
antiquity  are  little  known  to  us,  yet  as  the 
work  under  their  control  became  more  com- 
plicated they  must  have  found  it  necessary  to 
employ  assistants  who  at  first  were  without 
doubt  merely  trade  apprentices,  and  from 
among  these  the  architects  of  the  next  genera- 
tion would  most  naturally  be  chosen. 

In  modem  times,  as  the  use  of  complicated 
drawings  has  become  more  and  more  import- 
ant, the  architect  has  found  it  necessary  to 
use  his  assistants  on  special  work  which  does 
not  involve  the  skill  acquired  by  artisans  in 
construction ;  and  thus  the  type  of  man  serving 
as  the  architect's  apprentice  has  changed. 
While  not  an  artisan  himself  he  has  learned 
his  master's  methods,  ^and  presentl]^  we  find 
men  thus  trained  assuming  the  function  of  the 
architect  without  any  preliminary  practice  as 
constructors. 
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The  apprentice  system  of  education  for  the 
architect  as  thus  developed  was  not  unlike 
that  adopted  in  the  earlier  days  in  the  training 
of  artists  in  other  fields,  and  with  such  modifi- 
cations as  are  natural  in  relation  to  the  com-, 
plexitv  of  modern  life  it  has  persisted  even  to 
our  day  in  many  lands.  In  England  a  large 
proportion  of  the  eminent  architects  of  the  day 
have  been  educated  in  this  manner,  and  until 
within  a  generation  in  this  country  no  other 
system  of  training  for  the  architect  was  avail- 
able. 

A  similar  apprentice  system  obtained  in  the 
training  of  lawyers  and  doctors  until  a  late 
period  when  special  schools  of  law  and  medi- 
cine became  established.  The  success  of  these 
schools  called  attention  to  the  fact  that,  from 
a  certain  point  of  view,  the  architect  is  as 
clearly  a  professional  man  as  the  doctor  or 
lawyer,  and  that  the  weaknesses  in  the  train- 
ing of  doctors  and  lawyers  under  the  appren- 
tice system,  which  had  led  to  the  establishment 
of  their  special  schools,  existed  also  in  con- 
nection with  the  study  of  architecture. 

These  weaknesses  need  but  to  be  stated  to 
be  apparent  to  all.  Evidently  the  teaching  a 
busy  architect  can  give  to  his  pupil  must  vary 
greatly  in  quality  and  amount  as  the  demands 
of  his  practice  vary.  Evidently  his  teaching  is 
likely  to  be  unsystematic;  and  it  is  certain  to 
be  biased  by  his  individual  taste,  a  matter 
which  is  of  importance  in  relation  to  certain 
subjects,  to  be  referred  to  below,  where  the 
broadest  catholicity  is  of  importance. 

Thus  following  the  example  set  in  other 
professions,  there  have  been  established  schools 
of  architecture  in  which  an  eflFort  is  made  to 
give  the  student  a  systematic  training  which 
shall  not  vary  in  quality  and  amount  from  year 
to  year,  and  which  shall  avoid  the  unfortunate 
influences  which  are  liable  to  obtain  under  the 
apprentice  system.  It  will  be  generally  con- 
ceded that  the  schools  as  a  rule  have  been  rea- 
sonably successful  in  this  effort,  if  general  re- 
sults are  considered,  if  particular  instances  are 
not  overemphasized. 

But  the  abandonment  of  the  apprentice  sys- 
tem of  training  in  the  law  and  medicine  car- 
ried with  it  a  loss  which  was  generalljr  over- 
looked. The  newer  method  tended. to  minimize 
if  not  to  eliminate  the  inspiration  which  comes 
to  the  student  as  the  result  of  contact  with  the 
living  master  in  the  active  practice  of  his  pro- 
fession. Nowadays  students  in  law  and  med- 
icine appreciate  this  loss  and  are  supplementing 
their  school  training  with  practice  under  the 
guidance  of  men  of  reputation  in  their  special 
fields. 

But  the  loss  to  the  student  of  architecture 
who  fails  to  come  under  the  influence  of  a 
practising  master  can  scarcely  be  overstated. 
For  the  artist  such  an  influence  is  of  ^dtal  im- 
portance; under  it  he  will  absorb,  as  it  were, 
stores  of  lore  peculiar  to  his  art  which  can 
never  be  expressed  in  the  alien  words  of  the 
lecturer,  or  upon  the  pages  of  a  textbook. 
Fortunately  the  architects  themselves  are  be- 
ginning to  see  that  in  one  way  or  another  the 
architectural  student  must  be  brought  to  feel 
this  influence.  What  was  valuable  in  the  ap- 
prentice method  of  education,  and  has  been  in 
many  cases  lost,  must  be  regained.  In^  no 
inconsiderable  measure  it  has  been  regained 
in  the  atelier  system  as  developed  in  the  Ecole 


des  Beaux  Arts  in  Paris,  and  fortunately  a 
distinct  movement  in  the  same  direction  is 
noted  in  the  later  developments  of  the  schools 
existing  in  this  country. 

Granting  then  that  there  is  a  vital  something 
of  supreme  importance  to  the  architectural 
student  which  the  school  training  cannot  give, 
let  us  ask  what  he  can  gain  in  the  schools,  with 
economy  of  his  time  and  labor,  in  connection 
with  the  training  which  we  have  seen  to  be 
desirable  in  the  three  directions  above  spokoi 
of,  which  for  convenience  we  shall  treat  in  re- 
verse order. 

Bauness  Training.— The  ardiitect's  busi- 
ness training  cannot  be  materially  advanced  in 
the  architectural  school.  The  general  educa- 
tion, and  the  influences  which  produce  the 
reliable,  accurate  and  farseeing  business  man, 
can  best  be  gained  quite  apart  from  the  school 
course,  in  the  practising  architect's  studio. 
In  this  connection  it  may  be  noted  that,  while 
the  artistic  side  of  the  architect's  life  must 
always  be  first  considered,  it  is  easy  to  under- 
estimate the  importance  of  his  business  career. 
The  student  fresh  from  the  schools  too  often 
thinks  that  he  may  at  once  undertalce  import- 
ant commissions  without  the  business  expe- 
rience which  a  long-established  practice  brings. 
He  will  tell  you  .that  this  can  be  purchased 
ready  made  by  the  employment  of  others  to 
attend  to  this  drudgery  so  repugnant  to  a  man 
of  artistic  temperament. 

But  in  this  view  there  lurks  a  hidden  danger 
to  the  art  of  architecture  itself.  As  has  been 
said  above,  the  confidence  of  the  client  must  be 
obtained  by  the  man  who  is  to  spend  the  cli- 
ent's money,  and  if  the  skilled  designer  is  not 
one  who  inspires  this  confidence  the  control  of 
great  constructions  will  surely  go  to  men  of 
less  artistic  ability,  and  the  skilled  designer 
will  find  himself  directed,  rather  than  the 
director  of  the  work  necessary  to  the  embodi- 
ment in  solid  form  of  the  ideas  which  his 
imagination  creates.  Nothing  can  be  more 
dangerous  to  progress  in  architecture  as  an  art 
than  the  establishment  of  a  belief  that  the 
architect's  function  ends  with  the  creation  of 
designs  on  pa^er;  his  art  product  is  in  the 
constructed  building,  and  if  effective  artistic 
result  is  to  be  gained  he  should  actually  direct 
the  construction  in  all  particulars  and  to  the 
vexy  end,  and  should  train  himself  to  assume 
all  the  labor  and  responsibilities  this  direction 
involves. 

Technical  Training.— We  may  now  turn 
to  the  consideration  of  the  architect's  technical 
training,  which  in  the  first  place  must  result 
in  the  mastery  of  methods  of  representing  his 
conceptions  so  that  they  may  be  understood  by 
his  clients,  and  comprehended  by  the  work- 
men who  are  to  be  employed  to  embody  them 
in  material  form.  This  means  in  the  main  the 
attainment  of  skill  in  technical  draughting;  and 
this  can  very  clearly  be  better  and  more  quickly 
gained  by  the  concentrated  effort  possible  in  a 
school  than  in  the  course  of  the  routine  work 
in  an  architect's  office.  The  student  should  be 
warned,  however,  that  a  danger  is  connected 
with  the  attainment  of  this  skill  if  he  comes  to 
look  upon  his  drawings,  which  are  no  more 
than  tools  of  his  trade,  as  works  of  art  in 
themselves;  for  these  drawings  are- necessarily 
on  plane  surfaces,  and  if  he  gives  too  much 
thought  to  their  perfection  he  is  liable  to  over- 
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look  the  importance  for  him  as  an  architect  of 
thinking  in  solid  dimensions. 

The  general  principles  governing  the  repre- 
sentation of  details  of,  and  the  writing  of  speci- 
fications descriptive  of,  the  work  to  be  done 
can  also  be  learned  in  the  schools,  but  little 
more  than  these  general  principles ;  the  student 
must  not  hope  to  gain  facility  in  these  im- 
portant matters  without  the  experience  of 
actual  office  practice. 

Artistic  Training. —  It  is  true  of  all  artists, 
as  it  is  of  poets  in  particular,  ihat  they  are 
born  and  not  made ;  and  surely  unless  all  op- 
portunity is  lacking  the  bom  architect  of  genius 
will  show  his  power  whatever  his  training  may 
be.  Nevertheless  there  are  certain  matters 
.which  even  the  genius  must  learn  by  his  own 
often  bitter  experience,  or  else  from  those  who 
have  practised  his  art  before  him;  and  these 
matters  may  in  some  particulars  be  learned 
most  quickly  and  surely  in  a  school.  It  will  be 
agreed  for  instance  that  each  artist  should  un- 
derstand well  the  nature  of  the  medium  in, 
which  he  is  to  express  his  measure  of  genius. 
The  medium  of  the  artist-architect  is  construc- 
tion in  masonry,  in  iron  and  in  wood;  and  a 
thorough  knowledge  of  the  principles  of  con- 
struction is  most  important  to  his  progress. 
This  knowledge  is  the  ground  work  of  engi- 
neering, and  clearly  can  best  be  gained  in  a 
school.  In  relation  to  this  special  study  it  may 
be  said,  on  the  one  hand,  that  the  most  thorough 
training  in  enp^ineering  cannot  injure  an  archi- 
tect provided  it  does  not  take  from  the  time  to 
be  given  to  other  equally  important  matters  to 
be  referred  to  below.  On  the  other  hand  it 
must  not  be  forgotten  that  the  architect's  func- 
tion is  not  merely  building  as  such,  but  build- 
ing in  a  manner  that  shall  stimulate  in  his 
fellows  the  sense  of  beauty.  This  molding  of 
constructional  forms  into  shapes  which  are 
beautiful  is  a  matter  of  difficulty  which  has 
been  attained  by  architects  in  the  past  only 
through  numberless  trials,  with  their  failures 
and  successes ;  through  the  elimination  of  the 
ugly,  and  the  repetition  with  ever  increasing 
improveinent  of  that  which  has  shown  itself  to 
be  pleasing.  The  architect  has  thus  always 
worked  with,  and  upon,  established  modes  of 
construction,  and  he  always  will;  and  this  dis- 
tinguishes his  work  from  that  of  the  engineer, 
whose  function  it  is  to  devise  special  modes  of 
structure  to  meet  special  structural  demands. 
It  is  apparent  then  that  the  training  of  the 
architect  in  relation  to  his  structural  medium 
differs  from  that  to  be  given  to  the  engineer, 
in  that  the  architect  does  not  need  to  gain  more 
than  a  thorough  understanding  of  the  princi- 
ples of  structure  which  he  is  to  use  in  his  work, 
and  this  does  not  necessarily  involve  so  pro- 
longed or  detailed  a  study  of  the  sciences  as  is 
needful  for  the  engineer. 

The  Architect  as  a  Dewgner.— We  may 
now  turn  to  the  consideration  of  what  is  of 
the  highest  importance  to  the  architect, 
namely,  his  training  as  a  designer.  As  we 
have  suggested  above,  no  amount  of  training 
can  give  to  a  man  that  measure  of  genius  which 
constitutes  him  an  artist.  None  the  less  the 
greatest  genius  will  gain  much  if  he  learn  the 
lessons  taught  by  the  experience  of  the  masters 
of  the  past,  and  the  man  who  is  less  than  a 
genius  were  stupid  if  he  did  not  welcome  this 
teaching.     The  masters  of  architecture  of  the 


past  have  left  us  a  record  of  the  forms  and 
relations  of  parts  which  after  long  series  of 
studies  and  experiments  they  have  found  to  be 
most  beautiful.  This  record  is  not  found  in  writ- 
ten word,  but  in  the  great  monuments  which 
have  been  left  to  us;  and  the  study  of  these 
monuments  after  a  certain  method  constitutes 
the  history  of  architecture.  The  student  should 
gain  as  thorough  a  knowledge  as  possible  of 
this  history,  with  especial  reference  to  the  vital 
development  of  the  various  greater  and  lesser 
styles,  giving  particular  attention  to  those 
forms  in  which  the  highest  perfection  has  been 
attained  in  the  past,  and  making  a  special  study 
of  those  forms  which  appeal  to  him  as  most 
likely  to  be  of  service  to  him  under  the  con- 
ditions which  surround  him.  He  should  also 
gain  a  considerable  acquaintance  with  the  other 
arts,  especially  with  those  most  closely  related 
with  architecture,  namely,  sculpture  and  paint- 
ing. 

It  must  be  apparent  to  the  reader  from  what 
has  preceded  this  that  no  student  should  under- 
take the  practice  of  architecture  without  facing 
the  fact  that  he  has  before  him  a  long  road,  and 
a  life  of  arduous  efforts.  Evidently  a  large 
part  of  the  information  just  referred  to  can 
be  gained  through  textbooks  and  illustrated  lec- 
tures given  in  the  schools.  But  as  clearly  is  it 
important  for  the  architect  to  study  the  art 
products  themselves,  and  this  can  only  be  done 
satisfactorily  by  travel  in  the  Old  World,  where 
the  great  architectural  monuments  of  the  past 
exist.  Where  such  travel  is  impossible,  he  may 
gain  something  approximating  to  it  by  studying 
such  models  of  masterpieces  of  the  past 
as  are  available  in  museums,  and  by  the 
thoughtful  use  of  photographs  of  existing 
masterpieces. 

Conclusions.—^  The  conclusions  reached 
may  now  be  summarized  in  a  few  words.  Be- 
yond such  general  culture  as  he  may  be  able  jto 
gain,  the  most  desirable  special  training  for  an 
architectural  student  will  be  given  by  certain 
studies  which  can  best  be  taken  in  established 
architectural  schools,  supplemented  by  careful 
observations  of  monuments  of  architecture  in 
the  course  of  travel  in  Europe,  and  by  work 
in  the  studio  and  business  office  of  a  skilled 
practitioner  who  is  a  masterful  artist. 

It  were  well  if  life  were  so  ordered  that  the 
acquisition  of  technical  facility,  and  the  study 
of  design  under  a  master,  could  begin  in  early 
youth,  and  continuing  could  fill  the  leisure 
hours  of  the  student  while  gathering  the  store 
of  general  information  which  tends  to  broaden 
his  life;  but  under  existing  conditions  such  an 
order  of  work  is  difficult  to  arrange. 

If  choice  is  to  be  made  among  the  archi- 
tectural schools,  the  one  chosen  should  if  pos- 
sible be  one  situated  in  a  city  where  building 
operations  are  proceeding  on  a  large  scale,  and 
especially  one  in  which  design  is  taught  by 
masters  of  architecture  who  are  in  active 
practice. 

Finally  the  student  would  do  well  who 
could  manage  to  obtain  a  position  in  the 
draughting  room  and  business  office  of  some 
architect  in  active  practice  during  a  large 
proportion  of  the  long  school  vacations  so  gen- 
erally given  during  the  summer  season.  See 
Painting,  Education  in;  Sculpture,  Educa- 
tion IN. 

Henry  Rutgers  Marshall.  t 
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ARCHITSAVS  *-  ARCHONS 


ARCHITRAVE,  ar'ki-trav,  in  classical 
architecture  and  imitations  of  it,  the  part  of  an 
entablature  which  rests  immediately  on  the 
heads  of  the  columns,  being  the  lowest  of  its 
three  princii>al  divisions;  also  the  molded  en- 
richment on  the  faces  of  the  jambs  and  lintels 
of  a  doorway  or  window,  this  being  a  part  of 
the  entablature  carried  around  the  opening  and 
mitred  at  the  upper  corners. 

ARCHIVES,  ar'kivz  (Latin  archivum),  a 
room  or  building  in  which  are  kept  the  records, 
charters  and  other  papers  belonging  to  any 
State,  community  or  family.  Very  frequently 
the  name  is  applied  to  the  documents  them- 
selves. The  archives  of  the  United  States  are 
now  superintended  by  the  heads  of  departtnents. 

ARCHIVES,  Imperial  Russian.  This  term 
(^archives^O  appears  in  Russian  legislation  for 
the  first  time  during  the  reign  of  Peter  the 
Great,  but  the  idea  of  conserving  the  important 
acts  is  very  old  in  Russia,  in  fact  it  dates  from 
the  earliest  period  of  Kussian  literacy.  Be- 
sides the  earliest  ^^doskas^  (i.e.,  tablets)  which 
were  exchanged  bc^tween  the  government  of  the 
old  Novgorod  and  the  German  statesmen  in 
their  diplomatic  negotiations,  there  are  written 
acts  from  the  14th  century  preserved  under  the 
name,  ^History  of  the  Russian  Civil  G>de^ 
^I,  §  45).  Churches  and  monasteries  had,  at 
the  time  of  Peter  the  Great,  well-kept  archives 
not  only  relatinpf  to  ecclesiastical  matters  but 
also  to  state  affairs :  but  the  great  reformer  was 
not  satisfictd  with  them  and  he  ordered  all  the 
ministries  to  use  the  official  acts  only  for  three 
years  and  after  the  expiration  of  that  period 
to  place  them  in  the  care  of  an  archivist 
specially  appointed  by  the  Emperor.  During 
the  reign  of  Empress  Katharine  II  her  archives 
were  left  in  the  custody  of  a  special  institu- 
tion which  passed  over  to  the  Ministry  of 
Justice.  Later,  however,  that  Empress,  in  the 
pursuit  of  her  reforms,  abolished  many  institu- 
tions and  for  the  custody  of  documents  and 
acts  she  ordered  two  historic  archives  to  be 
established :  one  in  St.  Petersburg  and  the  other 
in  Moscow.  The  most  important  archives  in  the 
Russian  empire  are  the  following:  (1)  The 
Archives  of  the  Imperial  Council  which  were 
kept,  until  1886,  together  with  the  archives  of 
the  Senate  in  the  Duilding  of  the  Senate  but 
since  that  time  the^  have  been  moved  to  a 
magnificent  palace  m  the  ^Millionaya^  street 
in  Fetro^rad.  (2)  The  State  Archives  which 
are  kept  m  the  Ministry  for  Foreign  Affairs  at 
Petrograd.  Those  archives  contain,  among 
other  important  diplomatic  documents,  the 
secret  papers  of  the  Cabinet  of  Empress 
Katharine  II,  as  also  those  relative  to  the  death 
of  Emperor  Alexander  I  and  the  succession  to 
the  throne  of  Emperor  Nikolas  I  and  the  docu- 
ments of  the  Supreme  Court.  (3)  The  Central 
Archives  of  Moscow,  which  is  die  richest  store- 
house of  the  most  important  historic  docu- 
ments in  Russia.  Established  by  Peter  the 
Great  those  archives  contain  most  of  the  docu- 
ments of  the  Russian  Embassies  abroad  and  it 
was  impossible  for  a  long  time  to  separate 
them  and  transfer  them  to  the  Ministry  of 
Foreign  Affairs,  to  which  institution  they 
rightly  belong.  (4)  The  Archives  of  the  Holy 
S^nod,  kept  in  the  palace  of  the  Synod,  con- 
tam  several  documents  previous  to  1721  (i.e., 
two  documents  from  the  16th  century,  15  from 


the  17th  century  and  70  from  the  18th  century) 
relative  to  important  historic  events  and  to 
the  archives  of  the  Synod  itself.  (5)  The 
Moscow  Archives  of  the  Ministry  of  Justice, 
containing  documents  relative  to  the  affairs  of 
the  State  Senate  as  also  some  of  the  oldest 
records  of  judicial  proceedings  from  the  13th 
to  the  18th  century.  (6)  In  the  Ministry  of  Pub- 
lic Education  there  are  two  important  historic 
archives:  (a)  Archives  of  Kief,  established  by 
Imperial  decree  in  1852  in.  the  building  of  the 
University  of, Saint  Vladimir  for  the  purpose 
of  keeping  the  ancient  documents  of  the  gov- 
ernments of  Kievskaya,  Podolskaya  and  Volyn- 
skaya;  (b)  The  Central  Archives  of  Vilen- 
skaya,  established  at  the  same  time  as  the 
Archives  of  Kief,  for  the  purpose  of  keeping 
the  documents  belonging  until  that  time  to 
the  various  institutions  in  the  governments: 
Vilenskaya,  Grodnenskaya,  Kovenskaya  and 
Minskaya.  Besides  those  there  are  the  fol- 
lowing archives  of  minor  importance :  ( 1 )  The 
Central  Archives  of  Vitehskaya;  (2)  The 
Military-Scientific  Archives  of  the  Imperial 
Russian  General  Staff;  (3)  The  Archives  of 
the  Imperial  Russian  Admiralty;  (4)  Historic 
Archives  of  the  various  governments,  etc. 

ARCHIVOLT,  ar'ki-volt,  in  architecture, 
the  ornamental  band,  often  of  moldings,  on  the 
face  of  an  arch  and  following  its  contour. 

ARCHONS,  ar'konz,  the  highest  magis- 
trates in  Athens.  There  was  for  a  long  period 
only  one  archon,  who  possessed  for  life  ail  the 
power  and  dignity  of  a  king,  and  was  chosen 
from  the  royrsA  race  of  Codrus.  In  752  b.c.  a 
change  was  introduced,  and  the  tenure  of  the 
archonship  was  restricted  to  10  years,  the  per- 
son appointed  being  still  a  member  of  the 
royal  race.  In  714  the  latter  condition  was 
abolished  and  the  archonship  thrown  open  to 
all  the  Eupatrids  or  nobles;  and  in  683  a  still 
greater  change  was  introduced,  the  ofhce  being 
now  made  annual  and  its  functions  distributed 
among  a  body  of  nine.  The  reforms  of  Solon 
threw  the  archonship  open  to  all  who  possessed 
a  certain  amount  of  property,  whether  noble 
by  birth  or  not;  and  in  477  Aristides  made  it 
accessible  to  all  Athenian  citizens,  without  dis- 
tinction. Until  508  the  mode  of  election  was 
by  suffrage  of  the  nobles;  election  by  lot  was 
then  introduced,  and  the  person  elected  had  to 
undergo  a  scrutiny  before  the  Senate  and  be- 
fore die  Agora  in  order  to  show  that  his  ances- 
tors had  been  citizens  for  .three  generations, 
and  had  to  swear  to  obey  the  laws.  The  first 
of  the  nine  archons  was  called  ^the  archon,* 
and  sometimes  the  Archon  Eponymus,  because 
he  gave  his  name  to  the  year  in  all  public 
records.  He  had  the  care  of  minors  and 
orphans,  and  had  to  superintend  some  of  the 
festivals.  The.  second  archon  was  called  the 
King  Archon.  Upon  him  chieffy  devolved  the 
care  of  the  religious  concerns  of  the  people,  in 
connection  with  which  he  had  to  act  as  prosecu* 
tor  of  murderers  and  offenders  against  religion. 
The  third  archon  had  the  name  of  Polemarch, 
and  was  originally  entrusted  with  the^  super- 
intendence of  military  matters,  though  in  later 
times  his  duties  were  chiefly  confined  to  the 
protection  and  superintendence  of  the  resident 
aliens.  The  rest  of  the  archons  were  called 
Thesmothetae,  and  exercised  a  general  supervi- 
sion over  the  laws  of  the  state. 
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ARCHYTAS,  ar-kftiU,  an  ancient  Greek, 
a  native  of  Tarentum,  a  famous  Pythagorean 
philosopher,  renowned  also  as  a  truly  wise 
man,  a  great  mathematician,  statesman  and 
general  He  was  the  contemporary  of  Plato 
whose  life  he  is  reputed  to  have  saved  by  his 
influence  with  Dionysius,  and  flourished  about 
400-^S  B.C.,  but  the  dates  of  his  birth  and 
death  are  unknown.  The  invention  of  the 
analytic  method  in  mathematics  is  ascribed 
to  him,  as  well  as  the  solution  of  many  geome-> 
trical  and  mechanical  problems.  He  con- 
structed various  machines  and  automata,  amonf? 
the  most  celebrated  of  which  was  his  flying 
pigeon.  He  n  credited  also  with  the  invention 
of  the  pulley.  He  taught  that  the  earth  is  a 
sphere  rotatmg  on  its  axis  every  24  hours  and 
that  the  heavenly  bodies  move  around  it  Plato 
is  said  to  have  borrowed  some  of  ^his  opinions 
from  Arches  and  Aristotle  also  is  said  to 
have  been  mdebted  to  him  for  the  idea  of  his 
categories  and  some  of  his  ethical  opinions. 
These  opinions,  however,  appear  to  depend  on 
spurious  writings,  the  real  philosophical  re- 
mains of  Archytas  being  of  inconsiderable 
vahie.  Horace  mentions  him  in  one  of  his 
poems  (Carm.  i,  28)  as  having  been  drowned 
on  the  coast  of  Apulia.  For  his  mathematical 
fragments  consult  Blass,  *  Melanges  Graux^ 
(Paris  1884).  The  frajrments  attributed  to 
him  which  relate  to  logic,  physics  and  ethics 
are  to  be  found  in  Mullach,  ^Philosophorum 
Gnecorum  Fragmenta>  (Vol.  I,  Paris  1860-81). 

ARCIPBRA  (Latin,  arcus,  bow,  +  ferre, 
to  bear,  carry),  a  division  of  Anura,  including 
the  toads. 

ARCIS-SUR-AUBE,  arVsu'rob',  France, 
a  town  of  the  d«)artment  of  Aube  on  the  river 
Aube.  It  is  the  birthplace  of  Danton,  to  whom 
a  monument  was  erected  here  in  1886.  In  1814 
a  battle  was  fousht  here  between  Napoleon  and 
the  allies  in  which  the  latter,  with  a  much 
superior  force,  had  the  advantage  and  after- 
ward marched  to  Paris.    Pop.  2,841. 

ARCO,  Austria,  a  town  in  the  Tyrol,  not 
far  from  the  Lake  of  Garda,  on  account  of  its 
situation  and  mild  climate  a  favorite  winter 
resort  of  invalids.    Pop.  3,782. 

ARCOLE,  arlco-l^  a  village  in  north 
Italy,  in  the  province  and  15  miles  southeast 
of  the  town  of  Verona,  on  the  left  bank  of  the 
Alpone,  celebrated  for  the  battles  of  15,  16 
and  17  Nov.  1796,  fought  between  the  French 
under  Bonaparte  and  the  Austrians  in  which 
the  latter  were  defeated  with  great  slaughter. 

ARCON,  ar^soii,  Jean  Claude  E16onore 
d*,  a  French  military  engineer:  b.  Pontarlier 
1733 ;  d.  1  July  1800.  He  was  received  into  the 
military  school  at  Mezieres,  1754,  and  in  the 
Seven  Years'  War  he  highly  distinguished  him- 
self, particularly  at  the  defense  of  Cassel  in 
1761.  In  1780  he  invented  the  floating  batteries 
for  the  attack  of  Gibraltar,  which,  however, 
were  destroyed  by  the  red-hot  shot  of  the  be- 
sieged. At  the  invasion  of  Holland  under 
Dumouriez  (in  1793)  he  took  several  places, 
including  Breda.  He  then  went  into  retire- 
ment, where  he  wrote  his  important  *  Considera- 
tions Militaires  et  Politiques  sur  les  Fortifi- 
cations>   (1795). 

ARCONA.    See  Arkona. 

ARCOS  DB  LA  PRONTBRA,  ar^ds  d& 
I9  f  ronta'r^,  a  town  in  Spain  in  the  province  of 


Cadiz,  on  the  right  bank  of  the  Guadalete* 
which  is  here  crossed  by  a  stone  bridge.  The 
sandstone  rock  on  which  the  town,  in  form  ol 
a  bow,  is  placed,  rises  570  feet  above  the  level 
of  the  river,  which  surrounds  it  on  three  sides. 
The  houses  are  mean  looking;  the  streets 
paved,  but  generally  steep  and  narrow ;  and  the 
ancient  walls  and  defenses  are  in  a  ruinous 
state.  On  the  highest  part  of  the  rock  stands 
the  castle  of  the  dukes  of  Arcos,  partly  in 
ruins.    Pop.   (1900)   15.700. 

ARCOT,  ar-kot',  the  name  of  two  districts 
and  a  town  of  India  within  the  presidency  of 
Madras.  North  Arcot  is  an  inland  district 
with  an  area  of  7,256  square  miles.  The  coun- 
try is  partly  flat  and  partly  mountainous.  Pop. 
1317,814.  South  Arcot  lies  on  the  Bay  of  Ben- 
gal, and  has  two  seaports,  Cuddalor  and  Porto 
Novo.  Pop.  1,814,738.  The  town  of  Arcot  is 
in  North  Arcot,  on  the  Palar,  about  70  miles 
west«by-south  of  Madras.  There  is  a  military 
cantonment  three  miles  distant.  The  town 
contains  handsome  mosques,  a  Nawab's  palace 
in  ruins  and  the  remains  of  an  extensive « fort. 
Arcot  played  an  important  part  in  the  wars 
which  resulted  in  the  ascendency  of  the  British 
in  India.  It  was  taken  by  Clive,  31  Aug.  1751, 
and  heroically  defended  by  him  against  an  over- 
whelming force  under  Rajah  Sahib.  Pop. 
11,000. 

ARCTIC,  a  term  applied  to  the  North  Pole, 
or  the  pole  raised  above  our  horizon,  from  the 
proximity  of  the  constellation  of  the  Bear,  in 
Greek  called  arktos.  The  Arctic  Circle  is  an 
imaginary  circle  on  the  globe,  parallel  to  the 
equator,  and  23"  28'  distant  from  the  North 
Pole,  from  whence  its  name.  This  and  its  op- 
posite, the  Antarctic,  are  called  the  polar 
cirdes.  Within  these  circles  the  sun  does  not 
set  during  a  part  of  the  year,  and  during  a 
corresponding  part  does  not  rise. 

ARCTIC  CHARR.    See  Trout. 

ARCTIC  BXPLORATION.  See  Polar 
Research. 

ARCTIC  RBGION»  the  name  given  to  the 
region  of  land  and  water  surrotmding  the 
North  Pole,  reaching  on  all  sides  to  lat  66° 
32^  N.  The  Arctic  or  North  Polar  Circle 
touches  the  northern  headlands  of  Iceland; 
cuts  off  die  southern  and  narrowest  portion  of 
Greenland;  crosses  Fox  Strait  north  of  Hud- 
son Bay,  whence  it  goes  over  the  American 
continent  to  Bering  Strait  Thence  it  runs  to 
Obdorsk  at  the  mouth  of  the  Obi;  then,  cross- 
ing northern  Russia,  the  White  Sea  and  the 
Scandinavian  peninsula,  returns  to  Iceland. 

Climate.^ — The  most  important  facts  now 
ascertained  respecting  the  chmate  of  the  Arctic 
regions  are,  that  the  main  line  of  extreme  cold 
extends  across  the  Polar  Sea  from  the  meridian 
of  90**  W.  to  that  of  130**  E.,  reaching  much 
farther  on  the  Asiatic  than  on  the  American 
side,  so  that  the  winter  temperature  of  Yakutsk 
(lat.  62**  2')  is  7**  F.  lower  than  that  of  Rens- 
selaer harbor,  in  Smith  Sound  (lat.  78'  37'). 
But  the  American  limit  of  cold  oscillates  much 
less  than  the  Asiatic,  the  summer  temperature 
at  Rensselaer  harbor  being  but  62**,  while  at 
Yakutsk  it  is  95*  F.  above  that  of  winter.  This 
difference  is  due  to  the  absorption  of  summer 
heat  by  the  comparatively  dry  plains  of  Siberia,.  .^^Tp 
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while  on  the  North  American  continent  the 
numerous  lakes  and  inlets  moderate  the  climate 
throughout  the  year.  To  this  it  may  perhaps 
be  added  that  Greenland,  owing  to  its  peculiar 
constitution  and  position,  is  to  North  America 
a  source  of  refrigeration  which  has  no  counter- 
part in  the  eastern  continent.  This  circum- 
stance, and  the  humid  atmosphere  maintained 
by  the  numerous  lakes,  somewhat  moderates 
the  severity  of  the  cold,  but  at  the  same  time 
renders  it  somewhat  more  constant. 

Arctic  Ocean. —  In  its  widest  sense  that 
portion  of  the  ocean  which  extends  from  the 
Arctic  Circle  (lat.  66''  ZZ  N.)  to  the  North 
Pole,  or  more  restrictedly  from  about  lat. 
70**  N.  Assuming  the  former  limit,  the  Arctic 
Ocean  is  found  entering  deeply,  in  the  form 
of  gulfs,  bays,  etc.^  into  the  northern  parts  of 
the  continents  of  Europ^  Asia  and  America. 
The  princi^l  of  these  indentations  are  the 
White  Sea  in  Europe ;  Kara  Sea,  Gulfs  of  Obi 
and  Yenisei  in  Siberia;  and  Baffin  Bay  in 
North  America.  It  is  united  to  the  Pacific  by 
Bering  Strait,  and  to  the  Atlantic  by  a  wioe 
stretch  of  sea  extending^  from  Greenland  to 
Norway.  Among  the  principal  islands  of  the 
Arctic  Ocean  are  Greenland  (at  last  proved 
to  be  an  island)  and  east  of  Greenland  the 
extensive  group  known  under  the  name  of 
Spitzbergen,  the  small  island  of  Jan  Mayen, 
and  Iceland.  West  of  Greenland  and  divided 
from  it  by  Davis  Strait  and  Baffin  Bay  there 
are  a  considerable  number  of  islands  of  great 
size  but  little  interest.  North  of  Europe  are 
the  islands  of  Nova  Zernbla;  and  north  from 
these  Franz  Josef  Land,  an  archipelago  as  yet 
imperfectly  known.  The  water  of  the  Arctic 
Ocean  is  extremely  pure,  shells  being  distinctly 
visible  at  a  great  depth;  it  also  presents  rapid 
transitions  of  color,  chiefly  from  ultramarine  to 
olive-green,  the  latter  variations  of  color  being 
produced  by  myriads  of  minute  animals  belong- 
mg  for  the  most  part  to  the  CceUnUraia  and 
Mollusca  classes.  Many  have  adopted  the  be- 
lief in  the  existence  of  an  open  polar  sea  about 
the  North  Pole.  But .  this  belief  is  not  sup- 
ported by  any  positive  evidence.  Ice  is  nearly 
constant  everywhere  between  Spitzbergen  and 
the  southern  point  of  Greenland.  This  is  called 
the  main  north  ice.  East  of  Spitzbergen  and 
near  Nova  Zembla  the  sea  is  always  beset,  if 
not  completely  barred,  by  ice.  In  Baffin  Bay 
and  thence  west  to  Bering  Strait  numerous 
expeditions  have  had  a  perpetual  struggle  with 
ice.  The  expedition  of  1875-76  imder  Captain 
Nares,  members  of  which  reached  a  point  30 
miles  farther  north  than  had  ever  previously 
been  attained,  proceeding  by  way  of  Baffin 
Bay  and  Smith  Sound,  found  no  indications  of 
an  open  polar  sea.  On  the  contrary  the  ex- 
plorers found  north  of  82*"  27'  a  sea  consisting 
of  one  unbroken  sheet  of  old  ice  of  immense 
thickness,  which  effectually  barred  the  further 
progress  of  the  vessels,  while  the  ruggedness 
of  the  ice  rendered  it  impossible  to  reach  the 
pole  by  sledge.  Nansen  more  recently  found 
abundance  of  ice  in.  the  tract  of  sea  crossed 
by  him. 

Arctic  Current.— It  seems  certain  that  a 
current  sets  into  the  polar  basin  along  the 
coasts  of  Norway  and  Lapland.  It  is  probablv 
the  effect  of  prevalent  southwest  winds,  though 
some  call  it  a  branch  of  the  Gulf  Stream* 
There  is  also  a  strong  current  running  in  at 


Bering  Strait.  On  the  other  hand,  along  the 
east  coast  of  Greenland  and  in  Baffin  Bay 
the  movement  is  generally  south.  In  the 
numerous  channels  between  Baf&n  Bay  and 
Bering  Strait  the  tides  are  regular  but  feeble; 
indeed,  it  seems  possible  to  trace  across  Bar- 
row Strait  the  line  of  neutralized  or  no  tide, 
and  this,  there  is  reason  to  suspect,  is  also  the 
line  of  comparatively  permanent  ice. 

Minerals. —  Valuable  minerals,  fossils,  etc., 
have  been  discovered  within  these  Arctic 
regions.  In  the  archipelago  north  of  the 
American  continent  excellent  coal  frequently 
occurs.  The  mineral  cryolite  is  mined  in 
Greenland  and  carried  to  the  United  States. 
Among  other  fossils  the  remains  of  large 
saurians  are  found  in  the  Lias,  which  extends 
widely  over  the  northern  archipelago,  and  am- 
monites collected  in  abundance  prove  that  in 
lat.  73**  N.  there  was  .once  a  tropical  tem- 
perature. The  group  of  islands  opposite  the 
mouth  of  the  Lena,  m  lat.  73"^,  are  little  more 
than  accumulations  of  fossil  remains  carried 
down  by  the  river  and  are  annually  visited  for 
the  purpose  of  digging  fossil  ivory. 

Vegetation.— The  plants  peculiar  to  the 
frigid  zone  are  stunted  more  by  the  dry  winter 
winds  than  by  short  growing  seasons  and  long 
winters.  The  reduction  is  corifined  to  the 
limbs,  as  roots  are  as  long  and  penetrate  as 
far  as  in  more  temperate  climates.  The  vege- 
tation is  widely  distributed,  the  species  found 
in  North  America  being  practically  the  same  as 
those  found  in  Europe  and  Asia,  and  since 
trees  become  more  and  more  scarce  as  the 
Pole  is  approached,  the  prevalence  of  the  tun- 
dra formation  is  characteristic  of  the  region. 
In  respect  to  distribution,  Arctic  plants  oiflFer 
from  Alpine  plants  (q.v.)  which,  though  other- 
wise similar,  especially  in  the  census  of  cushion 
and  rosette  plants  and  plants  with  thick- 
skinned  evergreen  leaves,  include  many  en- 
demic species.  Arctic  perennials  are  noted 
for  the  high  oercentage  of  species  that  develop 
winter-time  flowering  buds  which  burst  into 
bloom  early  in  the  spring.  In  the  Arctic 
zone,  less  than  2,000  species  have  been  de- 
scribed, among  them  very  few  trees.  These 
are  mostly  stunted  willows,  junipers  ..and 
birches,  and  beyond  their  northern  limits 
flowering  plants,  grasses,  mosses  and  lichens 
extend  to  the  most  northern  land  seen  by  man. 
Commonest  among  the  flowering  species  are 
crowfoots,  potentillas,  poppies,  saxifrages,  whit- 
low grass  (Draba)  and  scurvy  grass  (Cochle- 
aria).  Thyme  and  angelica,  growing  in  shel- 
terea  spots,  are  the  onlv  perfume-bearers. 

The  English  expedition  of  1875-76  found 
20  or  30  species  of  phanerogamous  plants  be- 
tween lat.  82**  and  83°.  From  Churchill  River 
on  the  west  side  of  Hudson  Bay  (lat.  53*), 
the  line  limiting  the  forest  runs  constantly 
to  the  north  of  west  till  it  reaches  Norton 
Sound,  a  little  south  of  Bering  Strait,  larch 
and  poplar  making  their  appearance  as  we  go 
west.  In  Siberia,  where  the  summer  heat  is 
greater,  woods  flourish  to  a  much  higher  lati- 
tude within  the  Polar  Circle.  In  the  Scan- 
dinavian peninsula  the  red  pine  reaches  lat. 
69%  the  Scotch  fir  70%  the  birch  71*.  Animal 
life  is  by  no  means  deficient  within  the  Polar 
Circle.  Species  indeed  are  few,  but  the  in- 
dividuals are  extremely  numerous.  The  proof 
of  this  is  to  be  found  in  the  immense  number 
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of  skins  of  fur-bearing  animals,  eider  ducks, 
seals,  walrus,  etc.,  annually  supplied  to  com* 
merce.  Recent  expeditions  have  found  the 
usual  Arctic  quadrupeds  and  birds  as  far  north 
as  the  land  extended.  How  far  north  the 
cetaceans  reach  is  doubtful. 

Notwithstanding  this  apparent  abundance, 
the  human  being  has  in  general  a  severe  stri^- 
gle  for  subsistence  beyond  64**  north  latitude, 
although  traces  of  Eskimos  have  been  found 
as  far  north  as  81**  52'.  The  Eskimos  who  in- 
habit Greenland  and  the  extreme  north  of 
America  have  a  hard  life  of  it  often  pressed, 
and  not  seldom  cut  off,  by  famine.  Under 
their  rigorous  skies  the  resources  derivable 
from  the  surrounding  abundance  of  animal 
Ufe  can  support  only  a  handful  of  men.  Even 
in  Siberia,  where  the  reindeer  trained  to  the 
sledge  and  the  great  rivers  frozen  throughout 
the  winter  add  so  greatly  to  the  facilities  of 
intercourse  or  emigration,  whole  communities 
are  frequently  cut  off  by  famine  or  disease. 
Yet  we  see  Europeans  settled  under  the  paral- 
lel of  73**  at  Upernavik  in  Greenland,  of  72** 
2  at  Ustyarsk  m  Siberia,  and  of  70*  40*  ^ 
Hammerfest  in  Norway,  and  explorers  have 
wintered  far  north  of  this.  The  settlements 
in  Greenland,  northern  Siberia,  Kamchatka 
and  the  Hudson  Bay  territories  are  all  more 
or  less  connected  by  trade  with  southern  coun- 
tries, whence  they  derive  their  power  of  en- 
durance; and  from  the  constant  care  required 
in  order  to  guard  against  the  consequences  of 
the  severe  climate  it  is  evident  that  to  man 
the  support  of  life  within  the  Polar  Circle 
must  ever  be  difficult  and  precarious.  Never- 
theless, owing  to  the  abunoance  of  lower  ani- 
mal life,  men  have  visited  these  regions  for 
centuries  to  gather  the  exceedingly  rich  har- 
vests of  furs  and  oil. 

Following  are  the  farthest  points  of  north 
latitude  reached  previous  to  the  discovery  of 
the  Pole  by  Peary  in  1909:  1607,  Hudson,  80* 
23';  1773,  Phipps,  80**  48';  1806.  Scoresby,  81* 
12^  42";  1827,  Parry,  82**  50';  1874,  Meyer  (on 
land),  82**;  1875,  Markham  and  Parr  (Nares* 
expedition),  83*  20^  26";  1876,  Payer,  83**  7'; 
1884,  Lockwood,  83**  24' ;  1896,  Nansen,  86* 
14';  1900,  Abruzzi,  86*  33';  1906.  Peary,  87*  6'. 
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ARCTURUS,  a  fixed  star  of  the  first 
magnitude  in  the  constellation  of  Bootes,  and 
thought  by  some  to  be  one  of  the  largest  of  the 


fixed  stars.  It  has  a  large  proper  motion,  and 
is  a  noticeable  object  in  the  northern  heavens. 

ARCUS  SENILIS,  a  term  ap|)lied  to  a 
white  or  grayish  white  rim  on  the  outer  edge  of 
the  cornea,  due  to  the  infiltration  of  a  finely 
granular  hyaline  substance,  heretofore  thought 
to  be  a  form  of  fatty  degeneration.  This  is 
probably  not  the  case,  since  the  infiltration  ma- 
terial has  no  relation  to  the  corneal  cells.  It  is 
more  probably  a  condition  due  to  changes  in 
the  blood  vessels  of  the  cornea  and  is  frequently 
a  result  of  old  age.  It  is  a  normal  phenomenon, 
however,  occurring  sometimes  m  perfectly 
healthy  people,  and  there  is  no  invariable  rela- 
tionship to  tatty  degeneration  of  the  blood  ves- 
sels, heart,  or  other  organ. 

ARDAHAN,  ar'd^-han',  village  in  the  por- 
tion of  Turkish  Armenia  ceded  in  1878  to  Rus- 
sia, 35  miles  northwest  of  Kars.  Its  position 
gives  it  strategic  importance.  Its  fortress  was 
dismantled  by  the  Russians  in  the  war  of  1854- 
56;  in  18>^  the  Berlin  Congress  sanctioned  the 
cession  to  Russia  of  Ardahan»  which  had  been 
captured  early  in  the  war. 

ARDEID^,  a  family  of  wading-birds 
{Order  Ciconiiformes)  including  the  herons, 
egrets,  night  herons,  bitterns  and  some  African 
forms  related  to  the  shoe-billed  stork  (qq.v.). 
They  differ  from  other  families  of  the  order  in 
holding  the  head  dra;^  by  an  S-curve  of  the 
neck  when  flying.  This  family  is  represented  in 
all  the  warmer  parts  of  the  world. 

ARDITI,  ar-de't^,  Liiigi,  Italian  musician 
and  composer:  b.  Piedmont,  16  July  1822; 
d.  Hove,  Sussex,  1  May  1903.  Famous  first 
as  a  violinist,  then  as  a  conductor,  he  went  to 
London  in  1857,  and  from  that  year  till  1878 
Mras  musical  director  at  Her  Majesty's  Theatre. 
Ite  has  conducted  Italian  opera  and  concerts 
in  places  as  remote  from  one  another  as  New 
York  and  Constantinople;  has  published  the 
operas  ^1  Briganti^  (1841);  and  ^La  Spia^ 
(1856);  and  is  known  as  author  of  much 
popular  music  —  songs,  violin  duets  and  waltzes, 
such  as  <I1  Bacio.*  He  published  his  ^Reminr 
iscenoes'  in  1896l  .. 

ARDMORE^  Okla.,  city  and  county  seat 
of  Carter  (bounty,  100  miles  south  of  Okla- 
homa City,  on  the  Gulf,  Colorado  &  Santa 
F^.  C.  R.  I.  &  Pacific  Saint  Louis  &  San 
Francisco^  and  O..  N.  M.  &  Pacific  railways. 
The  soil  is  well  adapted  to  fruits,  cotton,  com, 
cereals  and  forage  crops.  There  are  only  three 
months  in  the  year  when  range  cattle  must  be 
fed,  the  climate,  abundant  rainfall  and  the  fine 
grass  making  ideal  conditions  for  stock  raising. 
The  production  of  ^s  is  becoming  more  and 
more  extensive  and  important.  The  Healdton 
oil  field,  as  reported  8  Aug.  1915,  has  a  total  of 
311  wells  with  a  production  of  over  85,000 
barrels  of  oil  daily.  The  gas  production  of  the 
same  field  shows  300,000,000  cubic  feet  a  day. 
Ardmore's  industries  include  a  cottonseed  oil 
mill,  cotton  compress,  an  ice  plant,  machine 
shops,  brick  plant,  mattress  factory,  electric 
light  and  power  plant,  two  planing  mills,  oil  re- 
finery, flouring  mill,  cotton  gins,  cigar  factory, 
paint  factory,  bottling  works,  paving  plant  and 
asphalt  bricic  plant.  The  machine  shops  of  the 
Rock  Island  and  Frisco  railroads  are  located 
here,  and  Ardmore  is  the  general  headquarters 
of    the   Oklahoma,   New   Mexico   and  Pacific 
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Rsilway.  The  city  has  three  national  banks  and 
one  State  bank,  with  a  combined  caintaliza* 
tion,  surplus  and  profits  of  nearly  $4,000,000, 
an  increase  of  $1,850,000  since  1  Oct.  1915. 
Ardmore  has  12  churches  for  whites  and  4  for 
negroes.  The  public  school  system  is  especially 
well  organized  and  intelligently  administered. 
The  school  population  totals  about  2,500,  the 
enrolment  2,343,  and  the  average  daily  attend- 
ance 2,048.  The  high  school,  costing  $150,000, 
is  a  handsome  structure  and  the  pnde  of  the 
city.  There  is  also  a  fine  Catholic  parish  school, 
and  the  government  school  for  Indians  is  lo- 
cated here.  The  city  is  under  the  commission 
form  of  government  the  officials  bein^  a  mayor 
and  four  commissioners.  The  annual  mcome  of 
the  city  is  $140,000.  An  artificial  lake,  covering 
300  acres,  furnishes  Ardmore's  water  supply. 
The  entire  plant,  including  1,400  acres  of  land, 
is  owned  by  the  city.    Pop.  <1916)  12,500. 

ARECA,  the  designation  of  a  eenus  of 
palms,  possessing  pinnate  leaves  and:  a  fruit 
consisting  of  a  one-seeded  berry  or  drupe,  with 
a  fibrous  rind.  To  this  £[enus  belongs  the  betel- 
nut  (A.  Catechu),  a  native  of  the  £ast  Indies, 
and  cultivated  tnere  in  many  varieties.  It  is 
a  very  beautiful  palm,  with  a  slender  stem  often 
40  feet  high.  Its  nuts,  called  bet^l-nuts,  are 
rolled  into  a  leaf  of  the  betel-pepper  along  with 
a  little  lime,  and  are  then  diewed.  The  nut 
contains  at  least  four  alkaloids^  Arecoline,  Are- 
caidine,  Arecaine  and  Guvacme,  the  former 
alone  having  known  active  properties.  Areco- 
line is  an  active  taeniacide  and  widely  used  in 
veterinary  practice  for  the  treatment  of  tape- 
worms. It  is  also  an  active  cathartic  and  my- 
driatic. In  the  latter  case  it  is  extensively  used 
as  a  stimulant. 

ARBCIBO,  a'r&-si1)6,  Porto  Rico,  import- 
ant commercial  town  on  the  northern  coast, 
facing  the  Atlantic  Ocean.  50  miles  west  of  San 
Juan.  It  resembles  ordinary  Spanish  towns 
in  having  a  plaza,  surrounded  by  the  church 
and  other  public  buildings,  in  the  centre,  with 
streets  running  from  it  in  right  angles,  forming 
regular  squares.  The  buildings  are  of  wood 
and  brick.  The  harbor  is  poor,  being  exposed 
to  the  full  force  of  the  ocean. 

ARENACEOUS  ROCKS,  the  name  ap- 
plied to  a  petrographic  division  including  loose 
sands  and  gravels,  sandstone,  conglomerate, 
quartzites  and  such  rocks  as  are  mainly  com- 
posed of  quartz  particles.  They  are  of  mechan- 
ical origin,  being  derived  from  disintegration  of 
pre-existing  strata  and  removal  and  deposition 
of  the  materials  by  wind  or  water.  The  grains 
are  generally  waterwom  and  rounded;  in  some 
cases,  however,  they  are  more  or  less  angular, 
or  rounded  and  angular  grains  occur  com- 
mingled. In  older  deposits  the  grains  of  sand 
are  bound  together  by  silicious,  calcareous,  argil- 
laceous, or  ferruginous  cements.  It  is  seldom 
that  a  rock  is  composed  of  quartzose  materials 
alone ;  grains  or  particles  of  other  mineral  sub- 
stances are  frequently  mingled  with  the  grains 
of  quartz.  Silvery  flakes  of  mica  are  seldom 
absent ;  often  occurring  in  layers  parallel  to  the 
planes  of  stratification,  thus  causing  the  rock 
to  split  into  thin  slabs,  and  exposing  a  glitter- 
ing surface.  These  are  called  micaceous  sand- 
stones. When  grains  of  feldspar  occur,  the 
rock  is  a  feldspathic  sandstone.  Often  large 
quantities  of  calcareous  matter,  either  as  cement 


or  as  distinct  grains,  occur ;  and  these  are  called 
calcareous  sandstones.  In  like  manner  we  have 
silicious  and  ferruginous  sandstones,  when 
silica  and  oxide  of  iron  are  ^  conspicuously 
present  as  cementing  or  binding  materials. 
Clay  and  carbonaceous  matter,  when  plentifully 
diffused  through  the  rocl^  give  rise  to  argilla- 
ceous, carbonaceous  and  bituminous  sandstones. 
Greensand,  or  glauconitic  sandstoncL^  is  a  rock 
containing  abundant  grains  of  the  airty  green- 
ish mineral  called  glauconite.  Arkose  is  a 
sandstone  composed  of  disintegrated  g^nite; 
volcanic  sandstone,  trappean  sandstone,  etc, 
being  composed  of  disintegrated  igneous  rocks: 
The  presence  of  lime  can  always  be  detected 
by  the  effervescence  which  takes  place  on  the 
application  of  hydrochloric  or  other  acid.  A 
sandstone  of  homogeneous  composition,  which 
may  be  worked  freely  in  any  direction,  is  called 
freestone  or  liver  rock.  IHa^stone  is  a  sand- 
stone capable  of  being  split  into  thin  beds  or 
flags  along  the  planes  of  deposition.  When  the 
sandstone  is  coarse-grained,  it  is  usually  called 
grit.  If  it  contain,  more  or  less  abundantly, 
firains  lar^e  enougn  to  be  called  pebbles,  the 
sandstone  is  said  to  be  conglomeratic;  and  if 
the  i)ebbles  or  stones  be  angular,  the  rock  is 
described  as  a  brecciaform  sandstone.  Coarse- 
grained grits  and  pebbly  or  conglomeratic 
sandstones  pass  into  conglomerate  or  ]^ud- 
dingstone,  which  consists  oi  a  mass  of  vanous 
sized  water-worn  stones.  Brecciaform  sand- 
stones frequently  pass  into  breccia,  an  aggre- 
Site  of  an^fular  and  sub-angular  fragments, 
rsmvacke  is  an  argillaceous  sandstone,  more 
or  less  altered  and  sometimes  semi-crystalline, 
met  with  among  palaeozoic  formations.  Lime- 
stones and  shales  containing  much  sand  are 
said  to  be  arenaceous. 

AR'ENA'RIA,  the  name  given  to  a  genus 
of  plants  of  the  Alsinace<B  or  chickweed  family. 
They  number  upward  of  200  species,  and  are 
usually  low-tufted  herbs  with  white  flowers. 
Many  species  occur  in  the  United  States,  and 
others  are  found  nearly  everywhere  except  in 
tropical  regions. 

ARENBERG,  or  ARBMBBRG,  August 
Maria  Raimund,  Prince,  also  known  as  Count 
La  Marck,  Belgian  soldier  and  writer,  brother 
of  the  Duke  of  Arenberg:  b.  Brussels,  23  Aug. 
1753;  d.  there,  26  Sept.  1833.  Began  his  career 
as  a  cadet  in  the  military  service  of  the  Duke 
Charles  von  Lothringen.  Served  under  the 
French  in  India  and  against  the  English  in 
America  from  1780  to  1782.  During  the 
French  Revolution  he  became  intimately  asso- 
ciated with  the  famous  leader,  Mirabeau.  His 
chief  literary  Work,  of  much  value  for  the  light 
it  throws  on  French  history  during  the  Revo- 
lution, is  *Correspondance  entre  le  comte  de 
Mirabeau  et  le  comte  de  La  Marck^  (edited  by 
Vacourt,  2  vols.,  Brussels  1851). 

ARENBERG.  or  AREMBERG,  Leopold 
Philipp  Karl  Joseph,  Duke  of,  Austrian 
soldier :  b.  Brussels,  Belgium,  1690 ;  d.  Lowen 
1754.  He  began  his  career  as  a  soldier  as  a 
mere  child  and  at  the  age  of  16  was  already 
colonel.  Gaining  the  favor  of  Archduke 
Charles,  who  later  became  Emperor  Charles 
VI,  he  served  him  as  Councillor  of  State. 
In  1709  he  became  grand  bailiff  of  Hainault. 
In  1716  he  went  to  Hungarjr  and  served  under 
Prince    Eugene    and    especially    distit^^uished 
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himself  at  the  battle  of  Belgrade.  Subse- 
quently he  attained  the  rank  of  field  marshal 
and  was  commander-in-chief  of  the  Imperial 
forces  in  the  Netherlands  and  as  such  com- 
manded the  operations  at  the  battle  of  Det- 
tingen.  In  1747  he  became  president  of  the 
commission  governing  the  Netherlands.  Aside 
from  his  military  interests,  he  was  an  ardent 
patron  of  learning  and  a  dose  friend  and  pa- 
tron of  Jean  Jacques  Rousseau.  He  maintained 
an  intimate  correspondence  with  Frederick  the 
Great  and  Voltaire.  Consult  Gachard  (in  the 
*  Biographic  Nationale,*  published  by  the  Royal 
Acaoemy  of  Belgium). 

ARBNBERG,  or  AREMBSRa  formerly 
a  German  duchy,  between  Jiilich  and  Cologne, 
now  incorporated  in  the  Prussian  administra- 
tive district  of  Coblenz.  Its  rulers  played  a 
part  of  some  importance  in  German  history  of 
the  12th  century,  but  in  1280  the  male  line  died 
out.  One  of  the  female  descendants  married 
the  Count  de  La  Marck.  the  younger  of 
whose  two  sons  became  the  Lord  of  Aremberg. 
In  1547  the  male  line  again  died  out,  but  the 
heiress  married  into  the  Ligne  family  and  her 
husband  was  made  a  count  of  the  empire  by 
Charles  V.  Because  of  the  services  rendered 
by  him  and  his  sons  to  the  Emperor,  his  title 
was  raised  to  tl)at  of  duke.     See  Arbnberg, 

DUKB  OF. 

ARBNDAL,  Norway,  a  town  at  the  mouth 
of  the  Nid  Elf,  in  the  Bay  of  Christiania.  It  is 
sometimes  called  "the  little  Venice,'  because  of 
the  fact  that  many  of  its  houses  are  built  over 
the  water  on  piles.  The  harbor  is  well  pro- 
tected by  the  island  of  Tromo,  which  has 
favored  the  development  of  the  town  as  a  com- 
mercial port.  The  principal  exports  are  timber, 
wood  pulp  and  iron  ore  from  the  mines  nearby. 
Pop.   (1910)   10,315. 

ARENDT,  a'rent.  Otto,  German  econ- 
omist: b.  Berlin,  10  Oct.  1854.  He  studied, 
first  law^  then  economics,  in  the  universities 
of  Leipzig  and  Freiburg.  In  1882  he  was  one 
of  the  founders  of  a  society  for  the  promo- 
tion of  a  movement  for  international  bimetal- 
lism, which  evolved  into  a  political  party,  of 
which  he  was  the  chief.  In  1885  he  was  elected 
to  the  Prussian  House  of  Representatives.  In 
1888  he  became  editor  of  the  Deuisches 
Wochenhlatt,  a  publication  that  advocated  a 
strong  colonial  policy.  His  works  are  ^Die 
vertragsmassige  Doppelwahrung*  (1880) ; 
<Leitfaden  oer  Wahrungsfrage^  (l7th  ed., 
1895)  ;  *Die  Ursache  der  Silberentwertung* 
(1899);  *Die  parlamentarischen  Studienreisen 
nach  West-  und  Ost-Afrika>  (1906);  <(kld. 
Bank,  B6rse>  (1907). 

ARENDT,  Rudolf,  German  chemist:  b. 
Frankfurt-on-the-Oder  1828;  d.  1902.  After 
graduating  from  the  University  of  Leipzig  he 
became  a  teacher  in  a  business  college  in  his 
native  town.  Later  he  was  editor  of  the 
Chemisches  Centralblatt,  a  position  he  held  for 
many  years.  His  chief  works  on  chemistry 
are  ^Technik  dor  Experimental  Chcmie> 
(2  vols.,  1881);  ^Anschauungsunterricht  in  der 
Naturlehre>  (4th  ed.,  1886) ;  <Leitfadcn  fur 
den  Unterricht  in  der  Chemie>  (7th  ed.,  1899)  ; 
<Grundzuge  der  Chemie>   (8th  ed,  1903). 

ARftNE,  ^'ren',  Paul  Augvste,  French 
poet:  b.  Sisteron  1843;  d.  Antibes  1896.     He 


was  successively  Erector  of  the  Lyceum  at 
Marseilles'  and  the  Lyceum  at  Vanves.  In 
1865  he  attracted  wide  attention  by  the  pro- 
duction of  a  one-act  comedy,  in  verse,  ^Pierrot 
h6ritier.>  His  other  works  are  dramas,  <Jean 
des  figues^  (1870);  *Les  comddiens  errants* 
(1873)  ;  <Le  duel  aux  lantemes>  (1875)  ;  prose 
fiction,  <Au  bon  soleiP  (1879)  ;  <Le  canot  des 
six  capitaines^  (1888) ;  descriptive  travel, 
<Vingt  jours  en  Tunisie>  (1884).  Consult  Ar- 
mand  Silvestre  in  preface  to  *  Poesies  ^  (Paris 
1900);  aorenz  Petr7>  (Halle  1910). 

ARENQ  PALM,  the  name  of  a  palm, 
Arenga  saccharifera.  It  grows  wild  in  the 
islands  of  southern  Asia  and  is  cultivated  in 
India.  The  sap  furnishes  *arenga  sugar*  and 
the  black  fibre  of  the  leaf  bases,  known  as 
gomuta  fibre,  is  used  in  filters  and  for  calking 
ships. 

ARENSKI,  ^-ren'ske,  Anton  Stepano- 
vdtcht  Russian  cqfnposer:  b.  Novgorod,  30 
July  1861;  d.  Tarioki,  Finland,  25  Feb.  1906. 
He  graduated  1882  from  the  Conservatory  at 
St.  Petersburg,  where  he  had  been  a  pupil  of 
Rimski-Korsakoff.  The  following  year  he  was 
appointed  professor  of  composition  at  the  Im- 
perial Conservatory  in  Moscow,  where  he  first 
began  to  attract  general  attention.  In  1895  he 
succeeded  Balakireff  as  conductor  of  the  Im- 
perial Court  chorus.  His  most  noted  .composi- 
tions are  operas.  <  Dream  on  the  Volga^ 
(1892);  <RaphaeP  (1894);  <Nala  and  Da- 
mayanti^  (1899)  ;  orchestral  music,  two  sym- 
phonies; concerto  for  piano;  concerto  for  the 
violin;  a  fantasia  for  piano  and  orchestra; 
chamber  music,  string  quartets,  trios,  quintets. 
His  written  works  are  ^Treatise  on  Harmony^ ; 
^Handbook  of  Musical  Forms.' 

ARBNTS,  aVents,  Albert,  German-Amei^ 
ican  metallurgist:  b.  Klausthal,  Giermany,  14 
March  1840.  After  studymg  mining  engineer- 
ing in  Berlin  he  came  to  America,  in  1865,  and 
went  to  the  lead  mines  in  Hampton  County, 
Mass.  Later  he  went  west,  where  he  acted  as 
engineer  for  various  mining  enterprises.  He  is 
diiefly  known  for  his  inventions,  among  which 
is  a  siphon  tap  for  lead  blast  furnaces. 

ARBNTZBN,  a'r^ntz-^n,  Kristian  August 
Emil,  Danish  poet:  b-  Copenhagen,  10  Nov. 
1823;  d.  there  January  1900.  After  making  a 
tour  of  Iceland  and  Italy,  he  became  professor 
of  aesthetics  at  the  University  of  Copenhagen. 
In  1872  he  was  granted  a  pension  by  the  govern- 
ment to  enable  him  to  devote  himself  exclu- 
sively to  his  literary  work.  Among  his  worics 
are  dramas,  <Gunl6g  Ormetunge^  (1852) ; 
*Knud  den  Helligp'  (1853)  ;  a  volume  of  col- 
lected poems,  <Digte>  (1854),  republished  as 
*Ny  I>ygtsamling>  (1867) ;  a  critical  work, 
^Baggesen  og  Ohlenschlager>    (8  vols.,  1878). 

AREOIS,  a'ra-6'ez,  a  society  of  natives 
of  Tahiti,  of  a  semi-religious  nature.  The 
nearest  parallel  to  the  character  of  this  peculiar 
native  institution  is  found  in  the  orgies  of 
some  of  the  Greek  mysteries  of  antiquity.  The 
members  exalted  the  sex  pleasures,  the  women 
being  compelled  by  the  oaths  of  initiation  to 
renounce  all  desire  for  matemit}/^.  Dancing, 
singing  and  the  representation  of  stirring  events 
of  the  past,  by  a  sort  of  pageantry,  were  also 
a  part  of  their  practices. 

AREOMETER.     See  Hyubomeibl 
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ARBOPAGITICA — ARSQUIPA 


AREOPAGITICA,  the  best-known  of 
the  prose  works  of  John  Milton.  The  full  title 
runs  ^  Areopagitica :  a  Speech  of  Mr.  J[ohn  Mil- 
ton for  the  Liberty  of  Unlicenc'd  Printing,  to 
the  Parliament  ot  England.'  These  words 
recall  Isocrates  and  Mars  Hill,  and  illustrate 
Milton's  erudition,  as  well  as  his  predilection 
for  what  he  terms  •the  old  and  elegant  hu- 
manity of  Greece.*  They  indicate  also  that 
his  plea  was  made,  not  so  much  for  full  lib- 
erty of  the  press  and  toleration  of  opinion  — 
although  splendidly  high-minded  and  liberal  he 
was  not  prepared  to  tolerate  ^Popery  and  open 
superstition* — as  for  the  abolition  of  that  as- 
tern of  licensing  books  and  tracts,  the  stupidity 
and  inconvenience  of  which  he  could  expose  suid 
denounce  from  personal  experience  and  with 
weighty  arguments  drawn  from  an  extraordi- 
narily wide  reading  of  history  and  literature. 

The  tract,  for  it  is  a  speech  in  form  only- 
appeared  in  November  1644  after  Milton  had 
caused  to  be  printed  without  license  two 
pamphlets  on  divorce,  which  had  occasioned 
much  scandal  and  haa  involved  him,  not  seri- 
ously as  it  turned  out,^  in  trouble  with  the 
House  of  Commons.  It  is  needless  to  add  that 
the  ^AreopaRitica'  was  itself  unlicensed,  and 
it  is  pleasant  to  know  that  although  shortly 
after  it  was  published  there  seemed  to  be  a 
chance  that  the  House  of  Lords  would  call  its 
author  to  account,  he  did  not  suffer  for  his 
boldness  (consult  for  full  details  Masson, 
Vol.  HI,  pp.  262-97,  and  the  most  elaborate 
edition,  that  of  T.  Holt  White,  1819). 

Its  subject  matter  still  possessing  wide- 
spread interest  and  great  importance,  and  its 
style  being  more  equable  and  less  cumbrous 
than  that  of  Milton  s  other  prose  works,  the 
^Areopagitica'  has  naturally  surpassed  them  in 
permanent  influence  and,  if  the  word  may  be 
employed  in  connection  with  Milton,  in  popu- 
larity. More  wonderfully  eloquent  passages 
may  be  found  in  other  tracts,  as  well  as  a  larger 
number  of  indispensable  autobiographical  de- 
tails, but  Milton  the  ^lord  of  language,*  as 
Tennyson  called  Virgil,  and  Milton  the  noble 
patriot  and  man  are  perhaps  nowhere  else  in 
the  prose  works  so  accessible  to  the  latter-day 
reaaer.  How  Milton  towers  above  other  mor- 
tals is  well  perceived  by  anyone  who  examines 
the  pamphlets  on  the  freedom  of  the  press 
published  in  some  quantity  two  generations 
later,  to  which  such  authors  as  Tindal 
and  Defoe  contributed;  but  one  need  not 
search  outside  the  ^Arcopagitica'  itself  for 
proofs  of  Milton's  superiority  as  a  man 
and  a  writer.    Take  for  example  the  famous 

fassages  on  killing  a  good  book,  on  •a 
ugitive  and  cloistered  Virtue,*  and  *our 
sage  and  serious  Poet  Spencer^  on  the  essen- 
tial intelligence  of  the  people,—  the  roots  of 
democracy  were  in  this  intellectual  aristocrat  — 
on  the  visit  to  Galileo,  on  the  dismemberment 
of  *^the  Virgin  Truth,*  on  England,  •a  nation 
not  slow  and  dull,*  which  later  he  sees  *as  an 
Eagle  muing  her  mighty  youth.*  Eloquence 
and  personal  dignity  and  learning  are  here  in 
full  measure,  but  the  ^Areopagitica*  is  also 
notably  practical,  and  its  sarcasm  is  rendered 
more  than  usually  effective  and  even  agreeable 
by  a  vein  of  genuine  though  grim  humor,  which 
perhaps  only  once  is  unintelligible  save  to  the 
student  of  Latin.  Barring  the  almost  ludicrous 
depreciation  of  Aristophanes,  the  tract  is  but 


slightly  amenable  to  hostile  criticism,  and  one 
is  not  surprised  to  find  that  two  poets,  Thom- 
son of  ^The  Seasons'  and  Lowell,  have  written 
introductions  to  it,  and  that  on  the  eve  of  the 
French  Revolution  Mirabeau  appears  to  have 
abridged  it  in  ^Sur  la  Liberty  de  la  Presse, 
Imit^  de  I'Anglois  de  Milton.^ 

William  P.  Trent, 
Professor    of    English    Literature,    Columbia 
University. 

AREOPAGUS^  the  designation  of  the 
oldest  Athenian  court  of  justice.  It  obtained  its 
name  from  its  place  of  meeting,  on  the  Hill  of 
Ares  (Mars),  near  the  citadel  Its  establish- 
ment is  ascribed  by  some  to  Cecrops,  by  others 
to  Solon;  from  the  latter,  however,  it- seems  to 
have  only  received  a  better  constitution  and 
more  important  privileges,  and  it  is  probable 
that  it  existed  from  very  remote  times.  Of 
how  many  members  it  consisted  is  not  now 
known.  A  seat  in  it  was  held  for  life.  The 
members  were  men  who  in  their  former  ca- 
pacity of  archons  had  rendered  themselves 
worthy  of  this  honor  by  the  honest  and  diligent 
execution  of  their  office,  and  whose  character 
and  conduct  had  been  subjected  to  a  particular 
examination.  Aristides  called  the  Areopagus 
the  most  sacred  tribunal  of  Greece,  and  De- 
mosthenes assures  us  that  they  never  passed  a 
sentence  in  which  both  parties  did  not  concur. 
Crimes  tried  before  the  tribunal  were  wilful 
murder,  poisoning,  robbery,  arson,  dissoluteness 
of  morals  and  innovations  in  the  state  and  in 
religion :  at  the  same  time  it  took  care  of  help- 
less orphans.  The  other  states  of  Greece  some- 
times submitted  their  disputes  to  the  judgment 
of  the  Areopagus.  Its  meetings  were  held  in 
the  open  air  and  in  the  night  time.  After  the 
investigation  of  a  case  the  votes  were  collected. 
In  the  time  of  Pericles  its  political  influence 
was  materially  lessened,  but  it  continued  a 
much  venerated  assemblage,  and  in  Roman 
times  its  decisions  still  commanded  respect. 
The  Apostle  Paul  is  sometimes  thought  to  have 
been  brought  before  this  ancient  court,  but  it 
is  more  likely  that  his  famous  address  on  Mars 
Hill  was  before  an  assemblage  of  philosophers 
there.  Consult  Botsford,  <The  Athenian  Consti- 
tution>  (1893)  ;  Busolt  <Handbuch'  (Nordlin- 
gen  1887):  Philippi,  ^Areopag  und  Epheten^ 
(Berlin  18/4)  ;  Schomann,  <Griechische  Alter- 
thiimer^  (ib.  1897)  ;  Meier  and  Schomann,  ^Der 
attische  Prozess>  (Beriin  1883-^7). 

ARBQUIPA,  a'ra-k$'pa,  Peru,  city  and 
capital  of  a  department  of  the  same  name.  It 
is  situated  in  a  fertile  valley  200  miles  south  of 
Cuzco,  at  the  heie^ht  of  7,550  feet  above  the  sea. 
Prior  to  the  earthquake  of  13  Aug.  1868,  which 
did  not  leave  a  single  house  habitable,  it  was 
one  of  the  best-built  towns  of  South  America. 
Beside  it  rise  lofty  mountains,  El  Misti,  Omati, 
Ubinas  and  Pichu  Pichu.  It  contains  a  cathe- 
dral, university,  hospital,  nunneries,  convents, 
etc.  Near  at  hand  Harvard  University  has  an 
observatory,  at  an  altitude  of  over  8,000  feet 
It  is  subject  to  frequent  earthquakes,  but  this 
evil  seems  to  be  overbalanced  by  the  mildness 
of  the  climate  and  the  beauty  and  fertility  of 
portions  of  the  country  round  about.  I  slay 
was  formerly  the  provincial  port,  but  it  has 
been  superseded  by  the  neighboring  Mollendo, 
connected  fay  railway  with  Arequipa  and  the 
highlands  beyond    The  industrial  products  of 
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the  dty  are  varied,  including  cotton  and  woolen 
textiles,  leather,  gold-  and  silver- smiths'  work, 
etc.  The  engineering  shops  of  the  Southern 
Railway  are  at  a  short  distance  from  the  cen- 
tral plaza.  The  inhabitants  number  about 
35,000.  See  the  description  of  the  department 
Arequipa. 

ARBQUIPA,  Peru,  a  coast  department 
estimated  to  contain  21,947  square  miles; 
bounded  on  the  north  by  lea,  Ayacucho  and 
Cuzco;  on  the  east  by  Puno  and  Moquegua; 
and  by  the  Pacific  on  the  southwest.  Its  most 
important  port  is  Mollendo,  which  the  Southern 
Railway  of  Peru  connects  first  with  the  capital 
of  the  department  and  then  with  Cuzco,  Puno 
and  other  cities  or  towns  of  the  highlands.  The 
provinces  are  Arequipa  (capital  Arequipa). 
Gailloma  (capital  Cailloma),  Camani  ^capital 
Camana),  Castilla  (capital  Aplao),  Condesuyos 
(capital  Chuquibamba),  Islay  (capital  Mol- 
lendo)  and  La  Union  (capital  Cotahuasi). 
Olives,  grapes,  sugar  and  cotton  are  grown  in 
the  valleys,  and  the  uplands  produce  cereals, 
potatoes,  etc.  Minerals  found  in  the  depart- 
ment are  gold,  silver,  copper,  lead,  coal,  sulphur, 
manganese,  rock-salt,  borax,  gypsum  and  kaolin 
clay.  In  the  Desert  of  Islay,  through  which 
runs  the  above-mentioned  railway,  are  the 
migrating,  crescent-shaped  sand  dunes,  remark- 
able for  beauty  of  form  and  the  impressiveness 
of  the  landscape  in  which  they  are  seen.  Pop. 
172,000. 

ARET^'US,  physician  of  ancient  (Greece : 
b.  in  Cappadocia.  He  lived  in  Rome  during  the 
latter  half  of  the  1st  century  and  the  beginning 
of  the  2d  centurjj  a.d.  Next  to  Hippocrates 
he  has  been  considered  the  best  physician  of 
his  period.  He  left  behind  a  monumental  work, 
written  in  Ionic,  the  first  four  books  of  which 
are  devoted  to  the  diagnosis  of  acute  and 
chronic  diseases;  the  latter  four  volumes  treat 
of  their  cure.  The  finest  edition  of  the  original 
is  the  one  edited  by  J.  Wigan  (Oxford  1723). 
An  excellent  German  translation  has  also  been 
published  (Vienna  1790-1802).  The  best  Eng- 
lish translation  is  by  T.  F.  Reynolds  (London 
1837). 

ARBTAS,  King  of  the  Nabatsean  Arabs. 
Originally  his  name  was  yEneas  but  he  as- 
sumed the  name  Aretas.  He  gained  the  city  of 
Damascus,  probably  as  a  gift  from  Caligula, 
about  the  time  Paul  the  Apostle  was  there. 
Aretas  attacked  and  defeated  Herod  Antipas 
about  28  A.D.,  partly  because  of  the  divorce  of 
his  daughter  by  Herod.  He  lived  until  about 
40  A.D.  Under  him  the  kingdom  of  Nabataea 
stretched  from  the  Euphrates  to  the  Red  Sea. 
By  the  year  106  the  whole  kingdom  was  an- 
nexed by  the  Romans  and  was  known  as  the 
province  of  Arabia.  Damascus  had  been  re- 
gained as  early  as  62. 

ARETHAS,  Byzantine  theological  writer 
and  scholar:  b.  Patrae  about  860.  He  became 
archbishop  of  (}xsarea  under  Emperor  Leo  VI 
and  as  such  was  next  in  rank  to  the  patriarch 
of  Constantinople.  He  must  have  lived  to  a 
good  old  age,  as  we  have  a  manuscript  letter 
of  his  to  the  Emperor  Romanus.  He  was  a 
defender  of  Orthodoxy  as  it  was  understood  by 
Photius.  He  was  the  author  of  a  Greek  com- 
mentanr  on  the  Apocalypse,  avowedly  based  on 
that  of  Andrew,  his  predecessor  in  the  arch- 
bishopric. In  spite  of  its  author's  modest  esti- 
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mate,  Arethas'  work  is  by  no  means  a  slavish 
compilation;  it  contains  additions  from  other 
sources  and  especial  care  has  been  taken  in 
verifying  the  references.  His  interest  extended 
beyond  theological  literature.  He  annotated 
the  margins  of  his  classical  texts  with  numer- 
ous scholia,  and  had  several  manuscripts  copied 
at  his  own  expense,  among  them  the  Xodex 
Clarkianus'  of  Plato  (brought  to  England 
from  the  monastery  of  Saint  John  in  Patmos) 
and  the  Dorvilian  manuscript  of  Euclid,  now 
at  Oxford.  Text  of  his  commentary  is  in  Migne, 
<Patrologia  Gra5ca>  (Vol.  CVI,  pp.  487-786)  and 
Cramer,  ^Catena  Graecorum  patrum  in  Novum 
Testamentum>  (Vol.  VIII,  pp.  176-582  Oxford 
1844).  Consult  Gebhardt,  O.,  and  Harnack, 
A.,  ^Texte  und  Untersuchunsren  zur  Gcschichte 
der  altchristlichen  Litt.  (Vol.  I,  pp.  36- 
46,  1882).  and  <Vita  Euthymii>  (ed.  C.  E.  de 
Boor,  1^)  ;  Wace,  H.,  <  Dictionary  of  Chris- 
tian Biography >  (Vol.  I) ;  Krumbacher,  C, 
^Geschichte  aer  byzantinischen  Litteratur^ 
(1897). 

ARETHUSA.    See  Alpheus. 

ARSTINO,  a'rft-te'no.  Carlo,  properly 
Caslo  Marsuppini,  Italian  scholar:  b.  Arezzo 
1399;  d.  1453.  He  obtained  a  finished  classical 
education  at  Florence,  being  at  one  time  a  pupil 
of  Giovanni  da  Ravenna  and  Manuel  Chryso- 
loras.  The  profound  knowledge  of  the  classic 
writers  he  showed  in  his  lectures  won  him 
immediate  fame.  He  finally  became  first  apos- 
tolic secretary,  then,  in  1444,  was  appointed 
chancellor  of  the  republic  of  Florence.  He 
translated  the  first  book  of  the  41iad'  and 
the  ^Batrachomyomachia^  into  Latin.  His  tomb 
in  the  Church  of  Santa  Croce,  at  Florence,  is 
one  of  the  finest  examples  of  the  sculptural  art 
of  the  Renaissance  yet  to  be  seen  in  that  city. 
Consult  Nisard,  ^Les  gladiateurs  de  la  r^pub- 
lique  des  lettres  aux  XV*  XVI**  et  XVII« 
siecles*  (Paris  I860).- 

ARETINO,  Gnido,  or  GUIDO  D'AREZr 

ZO,  Benedictine  monk  and  reformer  of  music: 
b.  probably  near  Paris,  about  995;  d.  probably 
at  Avellano,  1050.  For  a  long  time  it  was  be- 
lieved that  he  was  born  at  Arezzo  but  Dom 
Germain  Morin  found  evidence  that  Guido  had 
received  his  education  at  the  monastery  of 
Saint  Maur  des  Fosses,  near  Paris,  a  fact  which 
adds  to  the  probability  of  his  having  been  born 
near  Paris.  He  is  supposed  to  have  first  re- 
duced the  science  of  music  to  a  fixed  system 
and  to  have  been  the  inventor  of  the  mono- 
syllables of  the  Solfeggio  —  ut,  re,  mi,  fa,  sol, 
la.  drawn  from  the  words  of  a  Latin  hymn. 
The  monosyllable  si,  for  the  seventh  of  the 
scale,  is  a  later  invention.  The  syllables  ut,  re, 
mi,  etc.,  are  taken  from  a  Latin  hymn  in  honor 
of  Saint  John,  composed  in  770: 


Ut  queant  laxii 
liun  geatonun 
5o/-ve  poUuti 


Re-notihxo  fibris 
Fa-muli  tuoruxn. 
La>bu  reatum. 


It  is  narrated  that  on  one  occasion,  while 
chanting  this  hymn,  Guido  noticed  the  gradual 
and  regularly  ascending  tones  of  the  first  syl- 
lables of  each  hemistich  in  the  three  verses 
given  above  and  promptly  systematized  and 
fitted  these  to  his  system  of  solfeggio.  The 
fame  of  this  system  spread  afar  and  Guido 
was  subjected  to  much  jealousy  and  ill-will 
both  in  his  own  and  other  monasteries,   but 
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also  attracted  tiie  favorable  attention  of  Pope 
John  XIX,  who  invited  him  to  Rome.  Gutdo 
was  well  received  at  the  papal  court,  and  taught 
the  Pope  his  new  system,  which  the  latter 
helped  to  spread.  In  1029  Guido  was  appointed 
prior  of  Avellano,  where  he  probably  remained 
until  his  death.  The  introduction  of  the  four- 
line  staff  is  ascribed  to  him.  Guido  wrote  much 
in  explanation  of  his  musical  doctrines,  of 
which  the  most  important  are  the  ^Micrololo- 
gus^  and  the  ^Argumentum  Novi  Cantus  In- 
veniendi.^.  Consult  Michael,  ^Geschichte  des 
deutschen  Volkes  vom  13  Jahrhundert  bis  zum 
Ausgang  des  Mittelalters>  (Vol.  IV.  p.  338, 
1906). 

ARETINO,  Pietro,  Italian  writer  and 
poet:  b.  Arezzo,  20  April  1492;  d.  Venice,  21 
Oct.  1557.  Aretino's  life  and  character  find 
almost  a  complete  parallel  in  the  career  of  the 
better  known  French  profligate  poet  and  crim- 
inal Francois  Villon,  of  whom  he  was  a  con- 
temporary. He  was  the  natural  son  of  one 
Luigi  Bacci,  a  gentleman  of  the  town.  Early  in 
life  he  went  to  Perugia,  where  he  worked  as  a 
bookbinder.  In  1517  he  went  to  Rome,  where 
he  obtained  a  minor  position  at  the  Vatican. 
Here  he  began  attracting  attention  by  his  verse 
and  even  obtained  the  favor  of  Pope  Leo  X 
and  Cardinal  Giulio  de  Medici,  but  soon  lost 
it  through  the  licentious  character  of  some 
sonnets  fie  wrote.  Finally,  in  1527,  he  went  to 
yenice^  where  he  gained  powerful  and  influen- 
tial friends,  and  there  he  spent  most  of  his 
later  life.  Among  his  patrons  were  Francis  I 
and  Charles  V,  who  made  him  rich  gifts  of 
jewelry  and  even  allowed  him  pensions,  all  of 
which  enabled  him  to  live  a  luxurious  life. 
Aretino's  talents  were  most  remarkable  in  the 
production  of  satirical  verse,  which  he  could 
make  so  biting  that  at  one  time  he  was  feared 
by  most  of  the  public  men  of  Italy.  On  the 
strength  of  this  fear  he  worked  to  his  own 
advantage,  exercisuig  a  sort  of  blackmail  over 

£rominent  personages.  Aside  from  his  poetry 
e  wrote  some  comedies  and  one  tragedy,  the 
latter,  *Orazio,>  showing  a  fair  measure  of 
talent.  Of  his  comedies  only  ^Cortigiana^  and 
^Talanta^  are  of  any  merit.  Consult  van  Dyke, 
*  Renascence  Portraits^   (New  York  1905). 

AREZZO,  4-ret'-sd,  Italy,  city  and  capital 
of  a  province  of  the  same  name  in  Tuscany. 
In  ancient  times  it  was  known  as  Arretium, 
when  it  was  one  of  the  most  prosperous  cities 
of  Italy.  During  the  3d  and  4th  centuries  B.c. 
it  was  bitterly  opposed  to  Rome,  but  on  the 
occasion  of  Hannibal's  invasion  it  supported 
the  Romans.  Later,  when  the  Gauls  began 
invading  Italy  it  sought  the  support  of  the 
Romans.  At  that  time  it  was  famous  for  its 
pottery.  It  was  the  birthplace  of  a  number  of 
famous  men,  among  them  Petrarch,  Leonardo 
Aretino,  the  historian,  Cesalpino,  the  botanist, 
Pope  Julius  II  and  Vascari.  It  .is  still  a  city 
of  some  attractions,  having  broad,  well-paved 
streets,  a  museum,  a  library,  several  convents 
and  a  cathedral  built  in  the  13th  century.  It 
is  surrounded  by  a  fertile  country  producing 
grain,  olives,  wines  and  fruits.  In  the  city  are 
located  a  number  of  industrial  plants  in  which 
are  manufactured  silk  fabrics,  leather  goods 
and  textiles.    Pop.  (1911)  48,170. 

ARGALL,  Sir  Samuel,  navigator  and 
American    colonial    official:    b.    Walthamstow, 


Essex,.  England,  about  1580;  d.  24  Jan.  1626. 
He  was  a  ty^e  of  the  founders  of  English 
colonial  dominion  —  energetic,  resourceful  and 
masterful;  his  further  repute  as  a  sort  of  un- 
principled buccaneer  and  tyrant  is  due  to  senti- 
ment and  partisanship.  In  May  1609,  he  was 
sent  with  a  small  barque  to  the  new  settlement 
at  Jamestown,  Va.,  to  trade  and  fish  on  behoof 
of  the  owner.  He  seems  to  have  found  a 
shorter  route  than  usual,  and  soon  established 
a  reputation  for  unprecedentedly  quick  pas- 
sages. The  next  year  he  took  out  Lord  Dela- 
warr  to  Jamestown,  arriving  iust  in  time  to 
prevent  the  entire  colony,  with  the  governor, 
Sir  Thomas  Dale,  leaving  for  Newfoundland 
to  avoid  starvation.  He  was  sent  to  the  Ber- 
mudas for  swine  to  replace  those  the  colonists, 
had  eaten,  but  was  driven  by  storms  to  Cape 
Cod  where  he  found  good  fishing  and  returned 
in  August;  established  a  corn  trade  with  the 
Indians  above  Jamestown,  and  early  in  1611 
returned  to  England  with  Delawarr,  whose 
health  was  bad.  In  September  1621,  he  was 
again  at  Jamestown  after  the  then  swift  pas- 
sage of  51  days,  and  the  rest  of  the  year  he  and 
Dale  spent  in  com  hunting  among  the  Indians. 
Powhatan  had  a  number  of  English  prisoners 
in  his  hiands  and  a  quantity  of  weapons  and 
implements,  and  Argall  hearing  that  the 
chieftain's  daughter  Pocahontas  was  with 
her  uncle  ^Towtownec'^  (Potomac),  had  the 
happy  thought  of  securing  her  to  exchange 
against  them,  a  feat  accomplished  by  threats 
and  the  offer  of  a  copper  kettle  to  her  uncle. 
The  stock  denunciation  of  him  for  this  Nefa- 
rious treachery*  is  best  answered  by  the  fact 
that  no  one  was  harmed,  all  parties  were  bene- 
fited and  a  most  desirable  aim  was  achieved. 
Pocahontas  herself  considered  it  a  piece  of  rare 
good  fortune,  would  not  leave  the  whites  and 
soon  after  married  one  of  them,  while  the  pris- 
oners were  released  and  peace  restored  to  Uie 
colony.  Argall  handed  her  over  to  Sir  Thomas 
Gates  and  explored  the  east  shore  of  Chesa- 
peake Bay,  fishing  and  trading.  Later  in  the 
year  he  was  sent  with  a  vessel  of  14  guns  to 
destroy  the  French  settlements  on  the  north 
coast,  regarded  as  infringing  on  the  Virginia 
patent.  He  captured  Mount  Desert,  Saint 
Croix  and  Port  Royal  (N.  S.),  carried  off  the 
settlers  as  prisoners  to  Jamestown,  and  on  the 
way  forced  the  commandant  at  New  Amster- 
dam to  recognize  English  suzerainty  by  hauling 
down  the  Dutch  fla^  and  running  up  the  Eng- 
lish. In  1614  he  sailed  for  England,  and  was 
put  on  his  defense  for  these  high-handed  acts, 
but  completely  justified  himself.  In  May  1617, 
he  was  made  deputy  governor  of  Virginia,  and 
remained  two  years  in  a  broil  with  part  of  the 
citizens,  but  justified  b^  others.  He  was  ac- 
cused of  illegal  trade  with  the  West  Indies,  and 
repeatedly  ordered  to  return  to  Englanci  for 
trial,  a  command  which  he  ignored  for  a  time, 
possibly  in  reliance  on  the  Earl  of  Warwick, 
who  is  supposed  to  have  financed  and  shared 
his  ventures.  In  1620  he  served  against  the 
Algerine  pirates  with  a  24-gun  merchant  vessel, 
under  Sir  Robert  Mansell.  He  was  knighted 
in  1622.  In  1625  he  was  admiral  of  a  squadron 
cruising  after  a  hostile  Dunkirk  fleet,  and  took 
some  prizes.  ()n  3  October  of  that  year  he  em- 
barked with  the  squadron  in  the  expedition 
against  Cadiz  under  Lord  Wimbledon,  with 
Lord  Essex  on  board  as  vice-admiral  and  corn- 
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mander  af  land  forces;  Argall's  flagship  was 
the  Swift  sure.  He  reported  the  fortress  too 
strong  to  be  taken  without  a  siege,  the  mer- 
chant vessels  were  ill  supplied  and  unpaid,  and 
after  waiting  till  December  for  relief  from 
Giarles  I  they  went  home.  Argall  died  the 
next  months  it  was  said  from  a  broken  heart 
because  the  captain  of  the  Swiftsure  was  ^very 
backward  and  cross*  to  him.  (Argall's  own 
narrative  comes  down  to  12  May  1613). 

ARGAND,  ar'gan,  Aim^,  Swiss-Itahan  in- 
ventor: b.  Geneva  1/75;  d.  London,  24  Oct. 
1803.  He  is  principally  known  as  the  inventor 
of  the  lamp  burner  which  still  bears  his  name, 
though  he  was  also  a  maUiematician  of  some 
note.  The  idea  of  the  burner,  the  steadying 
of  the  flame  by  a  current  of  air  coming  up 
through  a  hollow  centre,  was  stolen  from  him 
by  a  French  pharmacist  Quinquet,  when  he, 
Argand,  became  involved  in  difnculdes  during 
the  French  Revolution.  Brooding  over  this 
caused  him  to  lose  his  reason.  He  was  also  the 
inventor  of  a  pneumatic  machine  of  some  value. 
He  wrote  *I>6couverte  des  lampes  k  courant 
d'air  et  k  cylindre>  (1785). 

ARGELANDER,  ar'ge-lan'der.  Fried- 
rich  Wilhelm  August,  German  astronomer: 
b.  MemeL  Prussia^  22  March  1799;  d.  Bonn,  17 
Feb.  1875.  His  first  interests  as  a  student  at 
Konigsberg  were  in  economics,  but  after  attend- 
ing several  lectures  on  astronomy  by  Bessel  he 
decided  to  devote  himself  to  astronomy.  In 
1820  he  was  made  Bessel's  assistant  m  the 
Konigsberg  Observatory;  three  years  later  he 
became  astronomer  at  the  observatory  in  Abo, 
Finland.  It  was  here  that  he  began  those  ob- 
servations which  later  made  him  one  of  the 
most  noted  astronomers  of  his  time,  though 
later  the  destruction  of  the  observatory  by  a 
fire  compelled  him  to  continue  his  work  at 
Helsingfors.  In  1837  he  became  professor  of 
astronomy  at  Bonn.  Argelander  has  added 
much  to  the  knowledge  of  the  progressive 
motion  through  space  of  the  solar  system.  His 
chief  work  is  the  ^Atlas  des  nordlichen  ge- 
stirnten  Himmels^  (Bonn  1857). 

ARGENTS,  a  romance  written  in  Latin  by 
John  Barclay,  published  in  1621.  like  <Gulh- 
ver's  Travels,*  it  is  reallv  a  commentary  on 
current  historical  events,  thinly  veneered  by  its 
fictional  form.  But  even  as  a  piece  of  fiction 
it  has  some  merits,  for  Cx>wper  said  of  it  that 
it  was  f the  most  amusing  romance  that  was 
ever  written.*  Fenelon's  ^T616maoue^  is  said 
to  have  been  suggested  b^  it.  Cardinal  Riche- 
lieu also  prized  tt  very  highly  and  is  supposed 
to  have  been  inspired  in  nis  diplomacy  by  its 
suggestive  character.  The  characters  in  the 
romance  represent  Henry  IV,  Queen  Elizabeth 
and  Philip  II  of  Spain. 

ARGBNSOLA,  Bartolom^  Leonardo  de, 
Spanish  poet:  b.  Barbastro,  Aragon,  26  Aug. 
1562;  d.  Saragossa.  26  Feb.  1631.  Until  1610  he 
lived  in  Salamanca,  when  he  accompanied  the 
Count  de  Lemos  to  Naples  (see  Argensola, 
LuPBRCio),  together  with  his  brother.  On  the 
death  of  the  latter,  in  1613,  he  returned  to 
Spain,  where  he  succeeded  to  his  brother's  posi- 
tion as  historiographer  of  Aragon.  Here  he 
took  up  his  brother's  unfinished  work,  a  con- 
tinuation of  Zurita's  < Annals  of  Aragon.^  The 
collected  poems  of  the  two  brothers  were  pub- 
lished   by    Lupercio's    son    after   their    death. 


under  the  title  <Rimas>  (1634).  The  best  mod- 
em edition  of  their  works  is  that  which  was 
edited  by  the  Count  de  la  Vifiaza  and  in  the 
<Colecci6n  de  escritores  castellanos^  (1889). 
In  this  also  is  included  two  plays  by  Lupercio, 
^Isabela^  and  ^Alejandra.^ 

ARGENS'OLA,  Lupercio  Leonardo  de, 
Spanish  poet:  b.  Barbastro.  Aragon,  14  Dec. 
1559;  d.  Naples,  March  1613.  He  and  his 
younger  brother,  Bartolome  (q.v.),  have 
sometimes  been  called  the  ^Spanish  Horaces.* 
Both  brothers  enjoyed  the  special  protec- 
tion and  favor  of  Maria,  widow  of  Emperor 
Maximilian  II  of  Austria.  After  having  served 
her  as  secretary  for  some  time,  Lupercio  was 
appointed  official  historian  of  Aragon  by 
Philip  III.  In  1610  he  accompanied  the  Spanish, 
viceroy.  Count  de  Lemos,  to  Naples,  where  he 
filled  tne  position  of  State  Secretary  until  his 
death  three  years  later.  Before  leaving  Spain 
he  had  written  for  the  Count  de  Lemos,  who 
was  then  president  of  the  Indian  Council, 
^Conquista  de  las  Islas  Molucas^  (1609).  Con- 
sult Crawford,  *  Notes  on  the  Tragedies  of 
Lupercio  Leonardo  de  Argensola^  (in  the 
Romanic  Review,  Vol.  IV,  1913). 

ARGENSON,  ar'-zhan'-s6n^  Marc  Pierre 
de  Voyer,  Count  d',  French  statesman,  brother 
of  Rene  Louis  de  Voyer  dArgenson  (q.v.) : 
b.  Paris,  16  Aug.  1696;  d.  there,  22  Aug.  1764. 
At  the  ap^e  of  24  he  was  lieutenant-general  of 
the  provmdal  gendarmerie.  In  1742  he  suc- 
ceeded de  Breteuil  in  the  war  office  and  after 
the  death  of  Cardinal  Fleury,  in  1743,  found 
himself  supreme  chief  of  the  French  war 
operations.  To  his  energy  and  administrative 
ability  is  due  in  no  small  measure  the  final 
success  of  the  French  arms  against  the  Aus- 
trians,  who  had  threatened  the  very  existence 
of  the  nation  and  had  already  invaded  Alsace 
and  Lorraine.  After  the  favorable  termination 
of  the  war,  with  the  Treaty  of  Aix-la-Chapelle 
in  1748,  Ar^enson  continued  his  work  in  the 
war  office  with  a  general  reorganization  of  the 
Frendi  armies,  one  of  his  reforms  being  the 
establishment  of  the  Ecole  Militaire  in  1751. 
How  he  stood  in  the  world  of  arts  and  letters 
may  be  judged  from  the  fact  that  Voltaire 
wrote  his  ^Si^cle  de  Louis  XI V^  largely  from 
material  supplied  him  by  Argenson,  and  the 
famous  ^Encyclopedic*  was  dedicated  to  him 
by  its  illustrious  editors,  Diderot  and  D'Alcm- 
bert. 

ARGENSON,  Marc  Ren6,  Marquis  d', 
French  statesman:  b.  Venice,  Italy,  4  Nov. 
1652;  d.  Paris.  8  May  1721.  He  was  for  some 
years  chief  oi  the  Paris  gendarmerie,  but  in 
1718  was  made  Keeper  of  the  Seal  and,  two 
years  later.  Minister  of  State.  But  the  mad 
schemes  for  the  financial  regeneration  of  the 
treasury  which  John  Law  was  then  involving 
the  king  in  caused  Argenson  soon  to  resign. 
He  was  a  very  generous  patron  of  letters  and 
arts  and  was  made  a  member  of  the  Academy. 

ARGENSON,  Ren6  Louis  de  Voyer, 
Marquis  d*  French  writer:  b.  18  Oct.  1694;  d. 
10  Jan.  1757.  While  Minister  of  Foreign  Af- 
fairs under  Louis  XV,  from  1744  to  1747,  he 
foiled  the  intrigues  of  the  Spanish  Court  in  cer- 
tain diplomatic  negotiations  of  a  delicate 
nature.  But  Spanish  influence  still  remained 
strong  enough  in  the  French  Court  to  cause  his 
resignation,  whereupon  he  retired  to  private  life 
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and  followed  the  life  of  a  student  and  a  man 
of  letters.  He  was  a  close  friend  of  Voltaire. 
His  chief  works  are  <  Considerations  sur  le 
gouvernement  ancien  et  present  de  la  France^ 
(1764);  his  <Memoirs>  (9  vols.,  1861-67); 
*La  France  au  milieu  du  XVIII*  siecle^ 
(1898).  Consult  Ogle,  <The  Marquis  cfArgen- 
son>    (1893). 

ARGENTA,  ar-gen't^,  Ark,  city  in  Pu- 
laski County,  on  the  Arkansas  River,  opposite 
Little  Rock  and  on  the  Saint  Louis  Southwest- 
ern, the  Saint  Louis,  Iron  Mountain  and  South- 
em  and  the  (Dhicago,  Rock  Island  and  Pacific 
railroads.  It  is  in  the  centre  of  a  fertile  agri- 
cultural region  producing  corn  and  other 
grains.  Natural  gas  is  available  and  is  utilized 
'By  a  number  of  manufacturing  plants,  includ- 
ing extensive  railroad  repair  shops,  four  cot- 
ton oil  mills  and  a  boiler  and  iron  works. 
The  municipality  owns  and  operates  its  own 
electric  lighting  plant     Pop.    (1910)    11,138. 

ARGENTEUIL,  ar'zhan-te'-y*. .  France, 
a  town  on  the  right  bank  of  the  Seine,  seven 
miles  northwest  of  Paris  in  the  department  of 
Seine-et-Oise.  It  supplies  much  wine,  fruit  and 
vegetables  for  the  Parisian  market.  Excellent 
asparagus  is  produced  in  the  vicinity.  Alcohol, 
files,  pasteboard,  and  watches  are  manufac- 
tured. The  famous  H^loisc  was  abbess  of  its 
now  ruined  priory  from  1120.  This  priory  was 
founded  by  Charlemagne  in  the  7th  century, 
and  his  daughter  Thec^dada  was  its  abbess.  The 
town  grew  up  about  the  priory.  Pop.  (1911) 
24,282. 

ARGENTINA,  OR  THE  ARGENTINE 
REPUBLIC.  A  federal  republic,  the 
second  largest  of  South  America,  situated  in 
the  southern  extremity  of  South  America,  be- 
tween the  22d  and  55th  parallels  of  south  lati- 
tude and  between  the  meridians  of  54**  20'  and 
73**  30'  of  longitude  west  of  Greenwich,  the 
greater  part  of  the  territoiy  thus  Ijring 
within  the  temperate  zone.  It  is  bounded 
on  the  north  by  Bolivia,  Paraguay  and  Brazil, 
on  the  east  by  Uruguay  and  on  the  west  by 
Chile.  Its  eastern  boundary  is  composed  en- 
tirely of  maritime  or  fluvial  coasts,  in  direct 
contact  with  the  world's  commerce  by  means 
of  numerous  ports  of  easy  access.  Its  area  is 
1,153,119  square  miles.  The  history  and  political 
and  industrial  development  of  Argentina  arc 
treated  under  the  following  headings: 

1.  Physiography.  7.    Commeroe. 

2.  Political  Divisions,  Poim-      8.    Mining   and    Manufao- 

lation  and  Immigration.  turing  Industries. 

3.  History  9.  Banking  and  Finance. 

4.  Government.  10.  National  Wealth. 

5.  Education.  11.  Transportation. 

6.  Agriculture.  12.  Army  and  Navy. 

1.  PHYSIOGRAPHY.  1.  A  notable  char- 
acteristic  is  found  in  the  Pampas  which  cover 
more  than  three-fourths  of  the  country.  The 
plains,  however,  can  be  further  divided  into 
four  great  sections:  ([1)  The  Chaco  plains, 
between  the  rivers  Pilcomayo,  Parana,  and 
Salado  del  Norte,  comorising  the  eastern  por- 
tion of  Jujuy,  Salta,  and  Tucuman,  the  territory 
of  the  Cluu!o,  part  of  the  province  of  Santiago 
del  Estero  and  the  north  of  Santa  Fe;  all  of  it 
being  warm,  thickly  wooded  and  rich  in  excel- 
lent timber.  Here  preference  is  given  to  the 
cultivation  of  sugar-cane,  cotton-growing  and 


quebracho-cutting.  (2)  The  pampas  properly 
so  called,  most  notable  on  account  of  the  tmi- 
formity  of  level  and  the  almost  total  absence 
of  trees,  but  covered  by  excellent  pastures  in 
which  gramineous  grasses  preponderate.  This 
region. is  gradually  being  devoted  to  agricul- 
tural purposes  such  as  the  cultivation  of  wheat, 
linseed  and  com,  after  having  first  served  for 
cattle- feeding.  (3>  Between  the  last  two  re- 
gions the  saline  plains  extend  from  the  range 
of  Aconauija  to  that  of  C6rdoba  and  reach  to 
the  Salado  River.  This  region  derives  its  name 
from  the  great  amount  of  salt  covering  the 
soil.  (4)  The  southern  plains,  south  of  the 
38th  parallel,  and  popularly  known  as  Pata- 
gonia, comprise  the  territories  of  Rio  Negro. 
Chubut,  Santa  Cruz  and  Tierra  del  Fuego, 
sloping  down  from  the  Andes  in  three  suc- 
cessive inclines.  *Stock  farminjf,  especially 
sheep  farming,  dominates  in  this  neld,  yielding 
large  profits,^  says  Mr.  Marrion  Wilcox,  an 
American  expert  on  Latin-American  countries, 
adding:  ^New  port  works,  extension  of  the 
sheep  industry,  plans  for  rendering  navigable 
the  ratagonian  rivers,  the  production  of  min- 
erals in  the  Cordillera  and  the  Far  South  —  all 
these  forms  of  activity  show  that  in  a  com- 
mercial sense  Patagonia  is  to  be  regarded  as  a 
land  of  the  future."*  (In  Bulletin  of  the  Atner- 
icon  Geographical  Society,  Vol.  XLH,  No.  12, 
pp.  903,  seq.). 

II.  The  Argentine  Mesopotamia  lies  between 
the  rivers  Paran4  and  Uruguay  and  comprises 
the  provinces  of  Entre  Rios  and  Corrientes  and 
the  national  territory  of  Misiones.  At  its  south- 
ern extremity  the  rich  alluvial  soil  covering  the 
numberless  islands  forming  the  delta  of  the 
Parani  River  has  helped  Ae  development  of 
a  luxuriant  vegetation.  Toward  the  north  a 
network  of  streams  intersect  an  undulating  land 
where  tree-clad  hill^  slopes  alternate  with  rich 
meadows.  At  Corrientes  the  soil  is  damp  and 
marshy  but  rises  again  in  Misiones,  where  it 
becomes  hilly. 

III.  The  mountains  belong  to  four  separate 
systems,  of  which  the  most  important  is  the 
Andean  system.  The  coasts  are  J, 500  miles  in 
length  and  arc  generally  low  and  sandy  from 
Buenos  Aires  to  Rio  Negro.  South  of  this 
point  they  are  higher,  otten  rising  in  bluffs 
and  cliffs  forming  innumerable  gulfs  and  bays. 
In  the  Plata  estuary  the  most  interesting  island 
is  Martin  Garcia,  which  commands  the  mouth 
of  the  rivers  Parani  and  Uruguay.  About  400 
miles  off  the  shores  of  Santa  Crur  are  the 
Malvinas  Islands,  which  the  Argentine  govern- 
ment claims  as  part  of  its  territory  although 
England  has  occupied  them  since  1833,  having 
named  them  Falkland  Islands. 

Tierra  del  Fuep:o  is  also  an  island,  belong- 
ing half  to  Argentina  and  half  to  Chile.  Staten 
Island,  separated  from  Tierra  del  Fuego  by 
the  Lemair  Strait,  is  used  as  a  place  of  deporta- 
tion for  criminals.  There  are  several  other 
islands  of  lesser  importance. 

Omitting  all  minor  differences,  the  Argen- 
tine Republic  may  be  divided  into  three  great 
sections:  the  central  plains,  the  river  region 
on  the  eastern  side,  and  the  mountain  systems. 

The  Cordillera  of  the  Andes  which  runs 
throughout  the  whole  extent  of  the  Argentine 
Republic  and  forms  its  western  Itmit  is  the 
most  important  mountain  system  of  the  coun- 
try.   Commencing  at  the  extreme  south  of  the 
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republic  in  the  shape  of  low  ranges  of  hills, 
isolated  by  the  waters  of  the  Pacific  which,  in 
addition,  have  invaded  its  valleys,  forming  an 
immense  number  of  picturesque  channels,  it 
little  by  little  became  of  greater  height  and 
breadth  until  it  forms  in  the  north  the  elevated 
tablelands  of  Atacama  and  Jujuy,  with  a  mean 
height  of  13,000  feet  above  sea-kvel.  The 
abundant  vegetation  which  covers  its  lower 
slopes  in  the  south  disappears  on  passing  be- 
yond the  37**  of  latitude,  and  in  the  same  man- 
ner the  snow,  in  the  north,  has  only  a  per- 
manent character  on  the  summits  of  the  most 
elevated  peaks,  such  as  the  Aconcagua,  Mer- 
cedario,  Tupungato,  and  Juenal.  Another  inter- 
esting feature  of  the  southern  part  of  the  Cor- 
dillera is  the  existence  of  deep  gullies  which 
run  through  it  and  allow  the  passage  of  im- 
portant rivers  formed  by  the  waters  of  the 
eastern  slopes,  which  otherwise  would  have 
found  an  outlet  toward  the  Atlantic  Ocean. 
Besides  the  Andean  system  there  is  a  central 
system  formed  by  three  parallel  ranges  known 
by  the  general  name  of  C6rdoba  and  San  Luis 
ranges;  the  Buenos  Aires  system  formed  by 
two  isolated  ranges  and  the  Misiones  system 
formed  by  the  western  extremity  of  two  moun- 
tain ranges  entering  the  Argentine  territory 
from  Brazil  and  forming  a  letter  Y  by  their 
joining  together. 

In  regard  to  the  hydrographic  system  of  the 
country,  we  may  divide  it  into  four  systems: 
the  system  formed  by  the  rivers  within  the 
Plata  basin ;  the  central  system,  the  Patagonian 
system  formed  by  the  basms  of  the  rivers  flow- 
ing from  the  eastern  slope  of  the  Andes,  and 
lastly,  the  system  of  the  province  of  Buenos 
Aires. 

The  basin  of  the  Plata,  which  includes  most 
of  the  territory  of  Argentina  and  part  of  those 
of  Brazil,  Uruguay  and  Paraguay,  is  drained 
by  the  river  Plata,  justly  considered  as  the  en- 
trance gate  to  South  America;  the  rivers  Uru- 
guay and  Parana  which  debouch  into  the  Plata 
after  a  course  of  900  miles  in  the  first  case  and 
of  2,000  in  the  second;  the  river  Paraguay, 
which  forms  the  axis  of  the  system  and  joins 
the  Parana  at  1,200  miles  from  its  source; 
the  Pilcomayo  and  Bermejo  rivers  whidi  rise 
in  Bolivia  and  fall  into  the  Paraguay  after 
having  crossed  the  territory  of  the  Chaco;  the 
Salado  del  Norte  River  which  runs  through  the 
provinces  of  Santiago  del  Estcro  and  Santa  Fe 
to  discharge  into  tne  Parana  near  the  city  of 
Santa  F6;  the  river  Carcaraiia,  another  affluent 
of  the  Parani  formed  by  the  union  of  the 
Tercero  and  Cuarto  rivers  which  have  their 
sources  in  the  C6rdoba  range;  and  in  addition 
other  rivers  of  less  importance,  all  of  which 
rise  in  the  province  of  Buenos  Aires  and  are 
affluents  of  the  river  Parana  and  the  river. 
Plata. 

Mr.  E.  L.  Corthell,  an  American  engineer, 
says  that  *the  Parana  has  a  larger  discharge 
than  the  Mississippi;  its  annual  flow  is  double 
that  of  the  Ganges,  three  times  that  of  the  Saint 
Lawrence,  four  times  that  of  the  Danube  and 
five  times  that  of  the  Nile.  There  are  records 
of  608  cubic  miles  in  one  year.'^  The  Parana 
River  is  one  of  South  America's  great  water- 
ways. Transatlantic  steamers  of  10,000  tons 
drawing  23  feet  can  enter  the  river  up  to  Ro- 
sario,  24CV  miles  from  Buenos  Aires.  Those  of 
6,000  tons  can  reach  the  ports  of  Parana  and 


Colastine.  Specially  constructed  vessels  can  go 
farther,  to  Corrientes,  640  miles  above  Buenos 
Aires.  At  Corrientes  the  Paraguay  River 
flows  into  the  Parana  which  at  this  point  makes 
a  sharp  turn  toward  the  south.  From  the  point 
of  view  of  navigation  the  Paraguay  River  is  a 
natural  continuance  of  the  Parana.  Steamers 
drawing  13  feet  ply  from  Buenos  Aires  or  Cor- 
rientes to  Asuncion,  on  the  Paraguay  River, 
during  nine  months  of  the  year. 

The  upper  Parana,  frcm  Corrientes  toward 
the  east,  is  navigable  by  large  boats  only  to 
the  falls  of  Apipe,  145  miles  above  Corrientes. 
But  smaller  steamers  ply  regularly  beyond 
Apipe  up  to  Posadas  and  still  smaller  craft  up 
to  near  Iguazu  Falls,  on  the  boundary  line  be- 
tween Argentina,  Paraguay  and  Brazil. 

The  nver  Ui-uguay  is  navigable  by  large 
steamers  up  to  Concordia  which  is  an  import- 
ant agricultural  and  commercial  centre.  But 
during  the  floods  the  river  is  everywhere  navi- 
gable. These  floods  are  quite  sudden  but  not 
long  continued.  The  floods  of  the  Parana  are 
much  longer  continued,  because  its  source  is  in 
the  tropica]  and  rainy  regions  of  Brazil  and  it 
receives  also,  through  the  Paraguay,  the  waters 
from  the  flanks  of  the  Andes.  At  the  conflu- 
ence of  the  latter  river  with  the  Parana  at 
Corrientes,  the  rise  of  the  floods  is  about  33 
feet ;  at  Rosario  it  is  from  19.7  to  23.5  feet. 

Of  the  other  rivers  belonging  naturally  to 
the  Plata  system,  such  as  the  Pilcomayo,  the 
Bermejo  and  the  Salado,  none  at  present  is  of 
economic  importance;  Further  south  the 
Parana  River  receives  the  Carcarani,  formed 
by  the  confluence  of  the  Tercero  and  Cuarto 
rivers  which  drain  the  southeastern  part  of 
C6rdoba.  These  rivers  are  used  for  irrigation 
purposes  and  the  Argentine  government  has 
entered  into  an  extensive  program  of  irri- 
gation works  contemplating  the  reclamation  of 
large  tracts  of  land  along  the  valleys  of  these 
rivers  and  also  of  the  Quinto,  which  more 
properly  belongs  to  the  central  system. 

The  central  hydrographic  basin  is  formed 
by  a  vast  depression  that  in  its  lowest  part  is 
occupied  by  the  lakes  of  Porongos  and  Mar 
Chiquita  into  which  several  rivers  such  as  the 
Duke  and  the  Primero  and  Segundo  fall.  Irri- 
gation works  in  these  rivers  have  been  going 
forward  on  a  large  scale.  The  Rio  Primero 
dam  holds  260,000,000  cubic  metres  and  the 
Segundo  River  dam  350,000,000  cubic  metres. 

The  hydrographic  basin  of  the  Colorado 
River  commences  in  the  north  of  Rioja  with 
several  rivers  which,  after  forming  the  Ber- 
mejo, are  lost  in  the  lagunes  of  Huanacache, 
together  with  the  rivers  San  Juan  and  Mcn- 
doza;  and  in  succession  to  these  we  have  the 
streams  that  run  from  north  to  south,  which 
join  the  waters  with  the  Desaguadero  or,  as 
we  may  call  it,  the  channel  for  the  discharge 
of  the  lakes  of  Huanacache,  and  this  con- 
junction flows  on  toward  the  south  under  the 
names  of  Salado,  Chadileuvu,  and  Curico  until 
it  falls  into  the  Colorado,  having  on  its  course 
southward  formed  many  lakes  and  marshes ; 
and  lastly  the  Grande  and  Barrancas  that  in 
combination  form  the  Colorado  River,  which 
having  traversed  the  pampas  from  east  to  west 
debouches  into  the  Atlantic  Ocean  a  little  to 
the  south  of  the  estuary  of  Bahia  Blanca. 

Most  of  these  rivers  are  used  for  irrigating 
the  grape  and  fruit  districts  of  Mendoza  anc 
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San  Juan,  as  well  as  the  pasture  lands  of  San 
Luis. 

The  basin  of  the  Rio  Negro  is  also  of  great 
importance,  being  formed  by  the  streams  which 
flow  down  from  the  G)rdillera  of  the  Andes 
between  37°  and  41**  south  latitude.  This  basin, 
like  all  the  others  that  are  found  further 
south,  has  the  peculiarity  of  encircling  within 
it  a  large  number  of  lakes  which,  while  con- 
stituting one  of  the  principal  attractions  of  the 
Cordillera  of  the  Andes,  have  a  beneficial  in- 
fluence on  the  regulation  of  the  waters.  There 
are  several  other  lakes  whose  natural  drainage 
is  the  river  Limay  which,  together  with  the 
Neuquen,  forms  the  Rio  Ne^ro,  the  mouth  of 
the  main  river  on  the  Atlantic  being  a  little  to 
the  south  of  the  Rio  Colorado.  The  island  of 
Choele-Choel,  renowned  for  its  great  fertility, 
is  about  midway  between  the  confluence  of  the 
Limay  and  Neuqu6n  and  the  sea,  but  nearer 
to  the  former. 

Extensive  irrigation  works  are  being  com- 
pleted at  Negro  River,  with  the  purpose  of 
irrigating  the  barren  pampas  stretching  between 
that  river  and  the  Colorado,  as  well  as  the 
lands  south  of  the  Negro.  The  Patagonian  rivers 
are  also  navigable  to  a  certain  extent.  Flat 
boats  have  to  be  used,  however. 

The  drainage  of  the  remaining  lakes  of  the 
Cordillera  is  effected  by  means  of  the  river 
Senguer,  an  affluent  of  the  Chubut ;  the  beauti- 
ful lakes  of  Buenos  Aires  and  San  Martin, 
whose  waters  make  their  way  through  the  Cor- 
dillera of  the  Andes  to  fall  into  the  Pacific 
in  the  same  manner  as  do  those  of  the  lake 
Lacar,  and  many  others  farther  north ;  the  Ar- 

?:entino  and  Viedma  lakes  whose  drainage 
orms  the  river  Santa  Cruz,  one  of  the  most 
important  in  Patagonia,  which,  with  the 
Deseado  and  the  Gallegos,  completes  the  hydro- 
graphic  system  of  this  region. 

The  most  important  rivers  of  the  province 
of  Buenos  Aires  are  the  Salado  del  Sur,  whose 
valley  is  considered  as  being  only  a  continuation 
of  tnat  of  the  Rio  Quinto,  which  flows  down 
from  the  ^^Sierras*  of  San  Luis.  This  river 
gives  rise  to  important  lagunes  and  receives,, 
before  falling  into  the  bay  of  San  Boromb6n, 
the  superfluity  of  waters  of  many  others. 

The  remaining  rivers  of  that  province  which 
debouch  directly  into  the  ocean  are  the  San 
Borombon,  Quequen  Grande,  Quequ^n  Salado, 
Naposta,  Sauce  Grande  and  Sauce  Chico. 

As  regards  the  Argentine  Mesopotamia,  it 
is,  on  account  of  the  impermeability  of  its  soil, 
a  region  traversed  by  numerous  rivers  and 
streams  which  flow  into  the  Parani  and  Uru- 
guay. The  province  of  Corrientes,  in  particu- 
lar, contains  the  immense  lagunes  of  Ibera  and 
Maloya,  up  to  the  present  almost  unexplored. 

To  conclude  this  hydrographic  sketch  of  the 
republic  we  may  call  attention  to  the  existence 
of  a  certain  number  of  depressions,  occupied 
by  salt  lakes  and  deposits  of  salt,  that  constitute 
so  many  additional  basins  into  which  there  flow 
streams  of  brackish  water,  which,  on  evapora- 
tion, deposit  the  salt  they  held  in  solution, 
forming  real  natural  salt  pans,  some  of  them 
being  worked  to  supply,  the  requirements  of  the 
inhabitants  of  the  interior.  In  the  high  table- 
lands of  Atacama  and  Jujuy  are  other  deposits 
which  are  doubly  interesting  on  account  of  the 
deposits  of  borax  which  they  contain.  There 
arc,  also,  distributed  throughout  the  whole 


Andine  region,  numerous  water-courses,  which 
are  taken  advanta^  of  near  their  sources  for 
the  irrigation  of  the  soil  but  which,  their  course 
being  through  immense  zones  of  permeable 
land,  are  qmckly  lost  in  the  subsoil.  Among 
these  we  mav  mention,  as  examples,  the  rivers 
TalsL  the  Valle,  and  the  Paclin,  which  give  life 
to  the  beautiful  valley  of  Catamarca,  and  to 
the  city  of  that  name.  Irrigation  works  are 
also  orominent  in  some  of  these  rivers. 

Climate. —  Almost  any  desired  climate, 
from  tropical  to  frigid,  may  be  had  in  a  country 
that  extends  throu^  more  than  34  degrees  of 
latitude,  or  more  than  2^300  miles,  from  latitude 
22"  to  56"  south,  and  is  m  places  800  miles  wide. 
Conditions  vary  widely  in  the  same  latitude. 
Rainfall  diminishes  from  the  east  to  the  west 
until  the  ver}^  base  of  the  Andes  is  reached. 
Temperature  is  highest  in  the  central  part  of 
the  country,  falling  rapidly  in  the  Andean 
region  to  a  point  many  degrees  below  the  tem- 
perature of  localities  due  east.  Temperature 
also  diminishes  toward  the  south. 

In  the  northern  part  of  Argentina  the  transi- 
tion from  the  rainy  to  the  dry  season  is  very 
marked.  A  four-season  climate  prevails  in 
Corrientes,  Entre  Rios,  Santa  Fe,  C6rdoba, 
Buenos  Aires,  Mendoza,  San  Luis  and  the  re- 
maining country  Iving  south.  However,  there 
is  alwavs  a  prevalence  of  rains  from  October 
to  April.  In  the  provinces  of  Corrientes,  Salta, 
Jujuy,  Catamarca  and  Santiago  del  Estero  and 
the  territories  of  Chaco,  Formosa.  Andes  and 
Misiones,  climatic  conditions  are  tnose  of  sub- 
tropical countries.  In  Buenos  Aires,  Santa  Fe, 
Entre  Rios^  La  Rioja,  San  Juan  and  San  Luis, 
south  of  Corrientes,  Santiago  and  Catamarca 
and  territories  of  La  Pampa  Neuquen  and  Rio 
Negro,  the  climate  is  temperate.  In  Santa 
Cruz,  Tierra  del  Fuego  and  Chubut,  the 
climate  is  cold  but  not  so  severe  as  to  pre- 
vent these  southeastern  regions  frdm  being 
habitable. 

The  highest  recorded  temperature,  120",  was 
during  the  hot  wave  of  February  1900,  in  the 
province  of  Catamarca  at  die  extreme  north, 
and  the  lowest  recorded  temperature  was  3",  in 
the  southern  extremity  of  the  continent,  a 
range  of  117"  of  temperature  in  33  degrees  of 
latitude.  The  Argentina  weather  bureau  states, 
however,  that  lower  temperatures  are  i^robably 
experienced  in  the  interior  of  the  territory  of 
Santa  Cruz.  In  the  northern  part  of  the  Litoral 
the  ordinary  range  of  temperature  is  from  41" 
to  106"  and  in  the  southern  section  of  the 
Litoral  the  usual  limits  are.  from  32"  to  102". 
This  is  the  territory  in  which  most  of  the  com 
is  raised,  and  the  summer  temperature  averages 
from  72    to  IV  and  is  rarely  above  96". 

The  meteorological  system  of  Argentina  con- 
sists of  200  meteorological  and  1,600  rain-gauge 
'  stations.  Besides,  the  Argentine  Weather  Serv- 
ice receives  information  from  12  Brazilian, 
10  Chilean  and  six  Uruguayan  stations.  The 
Argentine  weather  map  issued  daily  shows 
conditions  reigning[  from  Para  (Brazil)  to  the 
southernmost  limit  of  the  continent.  At  the 
South  Orkney  station  (lat.  61"  S.)  there  is  a 
fully  equipped  meteorological  and  magnetic 
station.  The  Iwdrometric  service  has  estab- 
lished nearly  iS)  river  gauges  and  information 
is  published  in  the  daily  weather  map  as  to  the 
depth  of  the  water  at  the  principal  .ports  and 
shallow  passes  of  the  navigable  rivers  as  well 
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as  timely  warnings  of  the  approach  of  the 
freshets  in  the  rivers.  The  niai?netic  service  is 
well  equipped  for  the  observation  of  the  solar 
spots  and  spectroscopic  observations,  atmos- 
piieric  electricity,  kite  work  and  the  prepara^ 
tion  of  the  isogonic  chart  of  the  country. 

Geology. —  In  the  Tertiary  period  the  up- 
lifting of  the  Cordilleras  and  of  the  Andes  was 
effected,  and  the  leveling  of  the  Pampas,  giving 
to  the  country  the  physical  aspect  of  to-day. 
The  Pampean  system  is  characterized  by  the 
abundance  of  deposits  of  an  argillaceous  sand 
of  great  fineness,  of  gray  color  peculiar  to  de- 
posits of  sand  and  clay  or  alumina,  the  first  of 
which  encompasses  the  slopes  of  the  Sierras, 
while  the  second  is  found  along  the  margin  of 
the  Plata.  The  Pampean  system  is  character- 
ized, moreover,  by  an  abimdant  and  marvelous 
fauna  of  fossil  mammals. 

The  works  of  Florentino  Ame^no,  who 
collected  hundreds  of  fossil  specimens  on  the 
banks  of  Patagonian  rivers,  will  help  in  clear- 
ing up  many  points  related  to  the  origin  and 
distribution  of  mammals,  man  included.  The 
fact  that  most  of  the  fossils  appear  in  forma- 
tions older  than  those  in  which  the  same 
species  are  to  be  found  in  the  northern  hemi- 
sphere is  leading  soipe  palaeontologists  to  assign 
man  an  antiquity  not  hitherto  suspected,  in 
this  connection  the  finding  in  1914  by  a  com- 
mission from  the  Buenos  Aires  Museum  of 
Natural  History  of  an  arrowhead  —  evidently 
the  work  of  man  —  embedded  in  a  bone  of  Tox- 
odon  remains  one  of  the  most  sensational  palae- 
ontological  discoveries  of  the  age.  To  compre- 
hend tne  abundance  of  fossil  mammals  in  Pam- 
pean soil  it  is  necessary  to  remember  that  in 
the  Cretacean  epoch  the  southern  hemisphere 
contained  relatively  more  land  than  water; 
while  in  the  northern  hemisphere  the  con- 
trary condition  existed.  This  naturally  greatly 
favored  the  deposit  of  a  varied  fauna  of 
mammalia. 

The  Cretacean  epoch  is  represented  in  Ar- 
gentina by  the  Chubutian  and  Guaranitican 
formations,  which  belong  respectively  to  the 
lower  and  upper  Cretacean.  The  former  ex- 
tends over  the  territory  of  Chubut,  occupjring 
the  most  central  part,  and  is  characterized  by  a 
very  hard  sand  of  very  marked  color.  Both 
land  and  marine  fossils  are  found  in  it.  The 
latter  formation  is .  found  in  Corrientes  and 
Misiones,  reappearing  in  the  Rio  Negro  and 
also  in  Chubut,  resting  upon  'the  former. 

The  period  of  the  Tertiary  epoch  is  repre- 
sented along  the  coast  of  Patagonia  and  sea* 
shore  region  from  Puerto  Madryn  to  the  bot- 
tom of  the  Gulf  of  Nucvo,  as  far  as  the  month 
of  the  Santa  Cruz  River,  where  it  disappears 
under  the  Atlantic.  The  fossih  are  marine  on 
the  coast,  and  land  toward  the  west.  To  the 
south  of  Patagonia,  between  the  rivers  Chico 
and  Gallegos,  there  extend  other  formations  of 
the  same  period. 

The  Oligocene  period  is  represented  by  a 
succession  of  layers  principally  of  marine 
origin,  which  appear  in  the  province  of  Entre 
Rios  along  the  whole  length  of  the  Parana 
River.  The  same  layers  reappear  farther  south 
at  the  mouth  of  the  river  Negro  and  extend 
along  the  Patagonian  coast  as  far  as  the  Gulf 
of  Nuevo. 

Remains  of  the  Miocene  period  cover  the 
central  and  southwestern  Pampas,  as.  well  as 


a  portion  of  Catamarca  and  Tucuman.  To  this 
period  belongs  the  inmiense  quantity  of  rounded 
gravel  which  covers  the  whole  surface  of  Pata- 
gonia from  the  river  Negro  to  the  south. 

Of  the  Pliocene  period  may  be  found  rep- 
resentations in  the  Pampean  formation,  or  in 
the  great  deposit  of  lime  and  reddish  gray  clay 
which  covers  the  province  of  Buenos  Aires. 

Representations  of  the  Quaternary  and  re- 
cent epochs  are  met  with  in  isolated  deposits 
'  throughout  the  lenj^th  of  the  republic. 

Flora. —  According  to  Professors  Holm- 
berg,  Spegazzini,  and  Gallardo,  the  Argentine 
flora  represents  almost  one-tenth  of  the  flora 
of  the  world.  Professor  Stuckert  claims  to 
have  studied  and  classified  as  many  as  8,000 
phanerogamous  and  vascular  cryptogamous 
plants.  The  number  of  known  plants  among 
the  cryptogamous  alone  is  calculated  at  3,000 
species.  Only  a  fourth  of  the  phanerogamous 
and  less   than   a   tenth  of   the  cryptogamous 

Slants  have  been  classified.  The  microscopic 
ara  is  almost  entirely  unknown.  The  prov- 
ince of  Buenos  Aires  is  almost  devoid  of  trees ; 
the  only  part  where  they  are  found  is  along 
the  coast,  but  they  are  small  and  consist  prin- 
cipally of  mimosae,  which  make  excellent  fuel. 
Calden  is  to  be  found  in  the  west.  In  part  of 
Santa  Fe,  the  Chaco,  Santiago  del  Esterp, 
Entre  Rios,  Corrientes,  Misiones,  Tacumao* 
etc.,  there  are  immense  forests-  of  the  finest 
and  most  useful  classes  of  trees,  from  the  easily 
worked  cedar  to  the  quebraco  (axe  breaker) 
used  for  railway  sleepers,  iiandubay  for  fenc- 
ing posts,  lapacho,  algarroba  and  numerous 
varieties  of  wood  for  shipbuilding  and  fur- 
niture. The  ombu  is  useless  as  timber,  and  is 
not  even  suitable  for  firewood,  but  is  valued  for 
its  shade,  while  the  ceibo  bears  an  extremely 
beautiful  flower  of  a  deep  crimson  color. 

^  Fauna.— ^  Very  few  species  of  animals  per- 
tain exclusively  to  Argentina.  Among  the 
mammals  are  recognized  two^  the  vizcachiL 
which  is  not  found  outside  of  the  Pampas,  ana 
the  hare  of  Patagonia.  Amon{|[  birds  may  be 
numbered  two  species  characteristic  of  Argen<- 
tina;  the  marineta,  a  bird  of  the  heron  family, 
and  the  gallito,  or  small  cock,  which  also  live 
on  the  Pampas,  but  farther  south  than  the  two 
species  first  named.  Most  of  the  animal  species 
which  Hve  in  Argentina  are  met  beyond  the 
frontiers  of  the  country  in  Brazil,  in  Bolivia 
and  in  Chile.  Some  of  these  are  also  common 
to  the  Antilles  and  to  North  America. 

There  is  a  great  variety  and  diverrity  in  the 
fauna,  according  to  the  region  studied,  since 
the  animals  of  the  east  or  of  the  north  differ 
considerably  from  those  of  the  west  and  the 
south.  Dr.  Lahille  has  divided  southern  South 
America  into  three  r^ons:  (1)  The  Andean, 
which  comprises  the  whole  of  Chile,  all  of  Pat- 
agonia and  the  greater  part  of  the  Andean 
provinces;  (2)  the  central  region,  formed  by 
the  basin  of  the  Parana  River;  (3)  the  Brazil- 
ian, which  comprises  the  territories  of  Mis- 
iones, a  part  of  the  province  of  Corrientes,  and 
also  the  northern  part  of  the  republic  of  Uru- 
guay. In  the  eastern  zone  of  Argentina  live 
the'  animals  that  have,  emigrated  from  the  table- 
lands of  Brazil. 

The  wild  animals  are  numerous,  being  the 
jaguar  (tigar),  puma  (Icon)  and  various  kinds 
of  wild  cats,  the  aguara-guazu  (fox  of  Para- 
guay),  an  animal  of  a  reddish  color  with  a 
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black  stripe  along  the  back ;  gray  and  red  foxes, 
various  kinds  of  weasels,  otters,  skunks  or  pole- 
cats, nutria,  a  rodent  which  is  called  an  otter 
but  is  Myopatamis  Copyus,  having  a  tail  like 
a  rat;  seals,  opossums,  raccoons,  vicuna, 
huanaco,  elamas  and  alpacas,  the  last  two  said 
to  be  the  domesticated  varieties  of  the  preced- 
ing two,  various  kinds  of  deer  varying  in  size 
from  that  of  the  red  deer  of  Europe  down  to 
18  inches  in  height;  armadillos  of  four  varie- 
ties, the  wild  guinea  pig,  the  pampa  hare,  which 
is  not  a  hare  but  Dolichotis  Patagonica,  and 
several  monkeys,  carpincho  or  water  hog,  viz- 
cacha  or  prairie  dog,  tapir,  peccari,  ant-eaters. 
The  vizcacha  was  some  years  ago  very  numer- 
ous, but  is  not  now  to  be  found  on  the  inside 
camps,  that  is  land  that  has  been  stocked  for 
many  years,  as  a  war  of  extermination  was 
waged  against  them  some  25  or  30  years  back. 
Birds  are  also  numerous,  the  more  notable  be- 
ing the  vultures,  hawks,  ostrich  (rhea  or 
fiandu).  eagles,  owls,  parrots,^  woodpeckers, 
ovenbuildcrs,  humming  birds,  ibis,  flamingo, 
spoonbill,  swallows,  pigeons,  doves,  egrets, 
storks,  wood  turkejrs,  partridges  of  various 
kinds,  snipe,  plovers,  ducks,  swan,  geese,  gulls, 
bustard  and  in  the  far  south  the  penguin  and 
other  sea  birds.  The  house  sparrow  was  in- 
troduced some  years  ago  and  has  now  become 
a  thorough  nuisance,  as  are  also  the  descend- 
ants of  imported  hares  in  Santa  Fe  and  the 
north  of  Buenos  Aires. 

The  best  fish  are  the  pejerrey  (a  kind  of 
trout),  dorado  (something  like  salmon  but 
of  a  golden  color),  corvina,  palometa,  pacu, 
anchoa  (a  lar^e  fish  not  a  bit  like  an  anchovy), 
flatfish,  zurubi,  an  immense  yellow  and  black 
spotted  catfish.  The  only  fish  we  know  that 
will  take  the  artificial  fly  are  the  pejerrey;  do- 
rado and  the  mojarra,  a  small  fish  very  like  a 
sardine.  Alligators  are  still  to  be  found  in  tho 
upper  Parana  and  Paraguay ;  iguanas  are  to  be 
found  in  the  northern  provinces  and  lizards 
throughout  the  country. 

Snakes  are  numerous  but  the  only  danger- 
ous ones  are  the  rattlesnake  and  the  vibora  de 
la  cruz;  possibly  some  of  the  large  water  boas 
may  be  so^  but  no  instance  has  been  reported 
of  man  being  attacked  by  them. 

Some  years  ago  it  was  successfully  dem- 
oiistrated  that  oysters  could  be  brought  from 
the  favored  localities  of  the  United  States  and 
placed  in  the  bays  of  the  Atlantic  coast  of  this 
republic  and  there  multiply,  grow  and  fatten. 

BibKography.— Holland  W.  J.,  <To  the 
River  Plate  and  Back:  the  Narrative  of  a 
Scientific  Mission  to  South  America^  (New 
York  1913);  Mills,  J.  G.,  < Argentine:  Physical 
Features, >  etc.  (New  York  1914)  ;  Pan-Ameri- 
can Union,  ^Argentine  Republic:  General  De- 
scriptive Data>  (Washington  1914) ;  Ross  G., 
*  Argentina  and  Uruguay  >  (New  York  1916) ; 
Willis,  B.,  <  Northern  Patagonia,  Character  and 
Resources >  (Vol.  I,  a  study  of  the  elements  of 
development  in  the  region  tributary  to  the 
national  railway  from  Port  San  Antonio  to 
Lago  Nahuel  Huapi,  etc,  under  caption  Min- 
istry of  Public  Works,  Buenos  Aires  1911-14). 
See  also  Bibliographies  under  History.  Agri- 
culture, etc. 

Ernesto  Nelson, 
Director-General    of    Secondary,    Commercial 
and  Industrial  Education  of  the  Argentine 
Republic. 


2.     POLITICAL   DIVISIONS,   POPU- 
LATION    AND     IMMIGRATION.      The 

Argentine  Republic  consists  of  14  provinces, 
10  territories  and  a  federal  district.  These, 
with  their  areas  and  populations,  are  as  fol- 
lows: 


PROVINCES 

Ax«a 
^^mST 

Papulation 

Buenos  Am  (Federal  District) . . . 
Buenos  Aires .  ^  x 

72 
117.777 
50.713 
66.912 
29.241 
33.535 
29.035 
55.385 
10.422 
56.502 
37.865 
37.839 
36.800 
48.302 
14.802 

11.511 
41.402 
52.741 
56.320 
40.530 
79,805 
93.427 
109.142 
8.299 
34,740 

1.594.170 
2,155  118 

Santa  P6 

922.406 
598.545 
423.100 

C6rdoba 

Bntra  Rfos 

Corrientes 

365.434 

San  Luis 

126.895 
247,004 

Santiago  del  Fuego 

Tiictirn^n ."  ^ . ' 

348.582 

296.553 
130.412 
104,550 
112.995 
161 . 150 

San  Juan .* ! . 

LaRioja 

Cataxnarca... .......  ^.   ...... 

Salta 

Ju  jtiy 

73.062 
52.603 

TERRnORXBS 

Misiones 

Formosa 

27.902 

Chaco 

49.500 

Pampa  Central 

98.841 

Neugute 

30.085 

Rio  Negro 

37.302 

Chubut 

25.143 

Santa  Cms 

8.630 

Tierra  del  Puego 

2.420 

Los  Andes 

2.552 

Total 

1.153.119 

7.979,259 

The  returns  of  the  1914  census,  pub- 
lished in  September  1916,  gave  7,885,237  inhab- 
itants as  the  total  population  on  1  June  1914. 
The  <  Argentine  Year  Book,^  1915-16,  gives,  as 
the  estimated  population  for  1915  (a  calculation 
by  the  National  Statistical  Office),  7,979,259. 
The  estimates  9,000,000  or  10,000,000  frequently 
given  appear  to  be  based  upon  the  growth  of 
cities,  with  which  the  rural  population  does  not 
keep  pace.  The  urban  population,  constituting 
42.8  per  cent  of  the  total  population  of  Argen* 
tina  in  1895,  increases  from  year  to  year  out  of 
all  proportion  to  the  rural;  and  the  movement 
toward  the  cities,  especially  Buenos  Aires,  has 
been  marked  in  the  decade  1908-17. 

Of  the  total  population  of  the  republic 
about  2,000,000  are  foreigners,  or  more  than  25 
per  cent  as  against  10  per  cent  in  the  rest  of 
South  America  and  13  per  cent  in  the  United 
States.  About  one-fifth  of  the  entire  population 
of  the  country  is  in  the  capital  city,  of  which 
about  40  per  cent  are  foreigners.  This  shows 
that  an  undue  proportion  of  immigrants  remains 
in  Buenos  Aires,  while  the  sparsely  settled 
country  districts  have  received  a  minority  of 
them.  To  counteract  this  tendency  the  Immi- 
gration Bureau  now  offers  free  lodging  during 
10  days  in  the  agricultural  centres  to  all  those 
immigrants  willing  to  go  there.  Transporta- 
tion to  those  districts  is  also  free  to  the  immi- 
grant, his  family  and  baggage. 

Only  second  and  third  class  passengers  are 
considered  immigrants  by  Argentine  law.  Im- 
migration regulations  are  very  strict  regarding 
health  of  immigrants  and  the  hygienic  and  safe 
conditions  of  steamers  carrying  them.  On  their 
arrival  at  Buenos  Aires  immigrrants  are  pro- 
vided vdth  board  and  lodging,  valid  for  five 


Digitized  by  V^OOQIC 


ARGENTINA  — HISTORY.  (S) 


aoi 


days,  which  term  may  be  renewed  in  case  of 
sicloiess.  The  Immigrants'  Hotel  is  a  model 
establishment  offering  accommodations  for 
1,000  persons  at  a  time.  Dormitory  buildings, 
dining  hall,  lecture-rooms,  lavatories  and  hot 
and  cold  baths  and  swimming  pools  are  the 
chief  features.  There  are  also  immigrants' 
hotels  at  Rosario  and  Bahia  Blanca.  The  Na- 
tional Labor  Bureaus  use  every  means  to  find 
a  situation  for  the  immigrant  in  the  art,  craft 
or  industry  in  which  he  wishes  to  apply  him- 
self. Since  the  country  was  opened  to  immi- 
grants in  1854  about  4,750,000  immigrants  have 
entered  Argentina,  of  which  number  30  per 
cent  have  returned  to  their  native  land.  In 
1913,  the  year  before  the  European  War,  302j- 
047  immigrants  entered  Argentina.  The  immi- 
grants have  come  in  great  numbers  from  Italy 
and  Spain,  and  lately  from  Russia  and  the 
Balkans.  The  immigrants  can  acquire  rich 
government  land  without  being  subjected  to  na- 
tionalization. Provision  is  also  made  for  the 
supply  of  the  necessary  funds -to  furnish  the 
colonist  with  implements  and  other  equipment 
to  enable  him  to  begin  work  immediately. 

One  of  the  drawbacks  the  country  has  had 
to  contend  with  is  that  the  feudal  land  system 
instituted  by  Spain  was  continued  under  the 
republic.  The  conquered  land  in  the  provinces 
was  already  mostly  held  in  private  estates.  The 
remnant  was  won  by  degrees  from  the  Indians. 
After  conquering  from  them  the  rich  lands  of 
southern  Argentina  in  1885,  land  was  sold  off 
in  blocks  with  a  square  league  (6,250  acres) 
as  a  unit  at  a  nominal  price.  The  army  re- 
ceived a  vast  grant  of  these  lands  in  pa3rment 
of  the  work  accomplished.  All  these  tended 
to  create  vast  latitundia  which,  fortunately, 
are  being  gradually  broken  up.  From  1905  to 
1915  the  number  of  holdings  of  less  than  12,- 
000  acres  has  increased  in  the  proportion  of 
100  to  171,  while  the  number  of  big  holdings 
of  12,000  acres  upward  has  diminished  in  the 
proportion  of  100  to  56. 

Bibliography.— Alberdi,  J.  B.,  <Organiza- 
ci6n  de  la  Confederaci6n  Argentina^  (Buenos 
Aires  1913);  Antokletz  D.,  <Histoire  de  la 
Diplomatic  Argentine>  (Tome  1,  Paris  1914); 
< Argentine  Republic:  General  Descriptive  Data 
Prepared  by  the  Pan-American  Union ^  (Wash- 
ington 1916);  < Argentine  Republic:  Statutes, 
Codes ^  (Buenos  Aires  1913)  ;  ^Argentine  Year 
Book>  (lOth  ed.,  1915-16,  Buenos  Aires  1916); 
< Buenos  Aires:  Universidad  Nacional:  Facul- 
tad  de  Filosofia-  y  Letras,  Documentos  para  la 
Historia  Argentina*  (Buenos  Aires  1913-14)  ; 
Davis,  W.  G.,  *  Climate  of  the  Argentine  Re- 
public* (Buenos  Aires  1910) ;  <Law  and  Regu- 
lations Respecting  General  Enrollment  in  the 
Argentine  Republic*  (London  1913)  ;  Martinez, 
A.  B.,  ^Baedeker  of  the  Argentine  Republic* 
(New  York  and  London  1916) ;  Nelson.  E., 
*Un  Experi:mento  Trascendental  en  la  Educa- 
cion  Argentina*  (Buenos  Aires  1912).  See 
also  bibliographies  under  History,  Agricul- 
ture, Banking  and  Finance. 

Marrion  Wilcox, 
Co' editor    of     ^The    Encyclopedia    of    Latin 

America^    and  editor   ^Harper^s  History  of 

the  War  in  the  Philippines.^ 
3.      HISTORY.     Exploration    Period.— 
Spain,  not  being  satisfied  with  the  discoveries 
and  conquests  which  she  had  effected  in*  Amer- 
ica, was  made  ambitious  by  her  rival;  Portugal, 


regarding  the  knovoi  riches  of  the  Molucca 
Islands,  in  the  Malay  Archipelago.  To  pos- 
sess herself  of  these  she  looked  for  a  channel 
between  the  Atlantic  and  Pacific  oceans  travers- 
ing the  new  continent  and  the  mission  of  find- 
ing this  was  entrusted  to  the  most  able  mariner 
of  the  day,  Capt  Juan  de  Solis,  who  in  1515 
A.D.,  navi^ting  with  two  boats  along  the  coast 
of  Amenca,  arrived  at  35"  S.  latitude.  He 
proceeded  along  what  is  now  known  as  the 
river  Plata  (Rio  de  la  Plata)  until  he  reached 
the  mouth  of  the  Uruguay  River,  and  anchored 
his  vessels  there,  in  front  of  a  little  island 
which  he  named  Martin  Garcia,  in  honor  of  the 
second  commander  of  the  expedition. 

Solis  and  some  of  his  companions  went  to 
the  eastern  t»nk  of  the  river,  but  they  had 
harcUy  disembarked  when  they  were  killed  by 
the  C^arrua  Indians.  Deprived  of  their  leader 
the  company  did  not  venture  to  begin  the  ex- 
ploration of  the  newly-discovered  country,  and 
returned  to  Spain.  This  dismal  failure  dis- 
heartened the  Spanish  government  until  15 
years  later,  when  the  discovery  of  Brazil  and 
the  conquests  of  the  Portuguese  revived  the 
ambition  of  Spain.  In  1526  the  Spanish  gov- 
ernment sent  nearlv  simultaneously  two  expe- 
ditions to  the  south,  one  under  the  command 
of  Diego  Garcia,  with  the  intention  of  stopping 
the  advance  of  the  Portuguese,  and  the  other 
in  charge  of  the  English  captain  Sebastian 
Csbot,  with  the  object  of  finding  an  interoceanic 
passage.  The  lack  of  provisions  and  a  mutiny 
among  the  sailors  prevented  Cabot  from  carry- 
ing out  his  designs,  and  unfortunately  while 
navigating  in  the  river  discovered  by  Solis, 
and  following  the  Uruguay  River,  the  detach- 
ment that  disembarked  to  explore  the  region 
had  no  better  fate  than  that  of  Solis  and 
perished  at  the  hands  of  the  Charruas.  Cabot 
therefore  changed  his  route  and  discovered  the 
mouth  of  the  Parana.  Here  he  established  in 
the  delta  the  first  European  port  in  the  region 
of  the  Rio  de  la  Plata,  the  fort  Espiritu  Santo. 
Ascending  the  Parana  to  its  junction  with  the 
Paraguay,  Cabot  began  trading  with  various 
tribes  of  Indians,  whom  he  found  using  many 
silver  ornaments  and  utensils.  This  excited  the 
cupidity  of  the  explorer,  who,  thinking  he  had 
discovered  a  region  of  silver  mines,  named  the 
estuary  then  known  as  Rio  de  Solis  the  Rio 
de  la  Plata,  or  Silver  River. 

By  chance  the  expedition  of  Diego  Garcia, 
which,  as  previously  stated,  had  been  sent  out 
to  stop  the  advance  of  the  Portuguese,  arrived 
at  the  mouth  of  the  river  Plata.  Quarrels 
broke  out  between  the  two  commanders  which 
obliged  Diego  Garcia  to  return  to  Spain,  and 
fearing  the  decision  of  the  government  at 
Madrid  would  be  unfavorable  to  himself,  Cabot 
returned  to  Europe,  leaving  large  supplies  in 
the  fort  Espiritu  Santo,  which  was  soon  as- 
saulted in  an  unexpected  way  and  burned  to 
the  ground  by  the  Timbu  Indians,  who  up  to 
this  time  had  maintained  friendly  relations  with 
the  Spaniards. 

These  early  discoveries  in  the  Rio  de  la 
Plata  led  to  a  grreat  deal  of  jealousy  and  desire 
for  territorial  expansion  on  the  part  of  Euro- 
pean monarchs.  Carlos  V,  King  of  Spain  and 
Emperor  of  Austria,  who  was  at  war  with 
Francis  I  of  France,  not  being  able  to  disband 
his  army  nor  to  give  much  attention  to  the  con- 
quest of  America,  decided  to  send 'out  explor-       t 
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ing  parties  to  annex  definitely  the  territory  of 
the  river  Plata.  A  rich  Spanish  noble,  Don 
Pedro  dc  Mendoza,  arranged  with  his  govern- 
ment to  equip  at  his  own  cost  an  expedition, 
on  condition  that  he  was  to  be  named  governor 
over  all  the  territories  .which  he  discovered  or 
conquered.  The  Mendoza  expedition  consisted 
of  a  fleet  of  14  vessels  and  about  2,000  men, 
many  of  whom  were  Germans.  This  force  en- 
tered the  river  Plata  20  Feb.  1535,  and  landed 
on  the  spot  where  now  stands  the  capital  of 
the  Argentine  Republic.  There  a  town  site  was 
chosen,  Mendoza  giving  it  the  name  of  Santa 
Maria  de  Buenos  Aires,  which  means  Saint 
Mary  of  the  Good  Breezes.  Subsequently  the 
little  town  was  destroyed  by  the  Querandi  In- 
dians who  inhabited  the  region.  The  expedition 
escaped  to  the  Espiritu  Santo  fort,  leaving 
seven  horses  and  five  mares,  the  first  herd  of 
horses  in  Argentina.  From  Espiritu  Santo 
Mendoza  sent  his  principal  lieutenant,  Don  Juan 
de  Ayolas,  to  explore  the  Parana  River.  After 
numerous  fights  with  the  various  Indian  tribes 
Ayolas  occupied  the  land  and  founded  the  town 
of  Asunci6n  in  15^7.  He  intended  later  to  pene- 
trate as  far  as  Lima  in  Peru.  Mendoza,  sick 
and  discouraged,  started  to  return  to  Spain, 
but  died  on  the  way.  Ayolas  succeeded  him  in 
command  of  the  Spaniards  on  the  Plata. 

From  Asunci6n,  Ayolas  went  on  an  expedi- 
tion to  Peru,  and  upon  his  return  was  killed 
by  the  Indians.  This  expedition  brought  from 
Peru  some  ewes  which  had  been  imported  from 
Spain  via  Panama.  These  ewes  constituted  the 
nucleus  of  the  Argentine  flocks.  Several  years 
before  this  seven  cows  and  one  bull,  the  first 
cattle  in  the  river  Plata  territory,  had  arrived 
at  Asuncion. 

All  the  people  who  did  not  care  to  follow 
Ayolas  on  his  unfortunate  expedition  across 
the  unknown  continent  remained  in  Asunci6n. 
Among  them  were  many  Germans  and  some 
French,  Belgians,  and  Italians.  They  elected 
Domingo  Martinez  de  Irala  as  governor,  and 
formed  the  first  autonomic  government  of 
South  America,  organizing  the  first  colony 
and  entering  into  friendly  relations  with  the 
neighboring  tribes  of  Indians. 

The  polygamous  condition  of  these  tribes 
made  easy  the  multiplication  of  the  colonials, 
thus  originating  the  half-breed  type,  who  in 
their  turn  joining  with  the  Europeans  gave  the 
racial  character  of  the  new  population  of  the 
region.  D'Orbigny  thus  describes  the  Mestixo, 
or  mixed  blend  of  people:  *The  mixture  of 
the  Spaniards  with  the  Guaranies  produces  men 
of  large  form,  nearly  white,  and  having  beauti- 
ful faces  even  from  the  first  generation;  large 
eyes,  clear  complexion,  and  nose  generally  like 
the  Spaniards.  As  a  rule  they  have  scanty 
beards  until  the  third  generation,  when  it  be- 
comes as  thick  as  the  white  man's.* 

During  the  second  half  of  the  16th  century, 
while  they  were  founding  and  organizing  the 
governments  of  Paraguay  and  Rio  de  la  Plata, 
other  expeditions  leaving  Peru  by  land  ex- 
plored and  settled  the  interior  territory  of  the 
Plata.  In  this  way  were  founded  the  cities  of 
Estero,  Tucuman,  C6rdoba,  Salta,  Rioja  and 
Jujuy.  Other  conquerors,  coming  from  the 
general  headquarters  in  Chile,  took  possession 
of  the  Cuyo  region  and  founded  the  cities  of 
San  Juan,  Mendoza  and  San  Luis. 

The  inefficiency  of  the  miUtary  conquest  of 


the  Indians  and  their  continued  insubordination 
decided  the  government  at  Asunci6n  to  try  to 
bring  them  into  submission  through  the  medium 
of  church  missions,  which  they  commissioned 
the  Jesuit  Fathers,  already  established  in  Peru, 
to  undertake.  The  missionaries  founded  their 
schools  in  Salta,  Cordoba,  and  Santa  F^.  Others 
went  to  unexplored  sections  and  established 
missions  with  the  most  perfect  theocratic  gov- 
ernment among  the  Guaranies. 

The  government  of  Spain,  after  the  death  of 
Irala,  sent  out  Don  Juan  de  Garay  as  governor 
of  Paraguay.  Needing  a  fortified  position 
nearer  to  tne  ocean,  Garay  descended  from 
Asunci6n  resolved  to  reconquer  the  site  occu- 
pied by  Mendoza  in  1536,  and  succeeded  in  re- 
establishing, 11  June  1580,  the  abandoned  colony 
of  Buenos  Aires.  Plans  were  made  for  the 
laying  out  of  the  town  which  the  Indians  again 
tned  to  destroy.  The  first  inhabitants  of 
Buenos  Aires  were  19  Spanish  and  50  Creoles. 
With  the  founding  of  Buenos  Aires  the  period 
of  conquest  in  the  region  now  comprising  the 
Argentme  Republic  may  be  said  to  have  finally 
dosed,  to  be  followed  by  the  colonial  regime. 

The  desire  to  secure  communication  be- 
tween Buenos  Aires  and  Asunci6n  necessitated 
the  foundation  of  various  forts  and  colonies 
along  the  Parani  River  in  the  region  which 
to-day  constitutes  the  provinces  of  Santa  Fe, 
Entre  Rios,  and  Corrientes. 

During  this  time  the  Portuguese  were  ad- 
vancing their  explorations  south  alonf|[  the  At- 
lantic coast,  arriving  at  the  left  margin  of  the 
Rio  de  la  Plata.  This  alarmed  the  Spanish 
government,  which,  being  powerless  to  quell 
the  internal  anarchy  of  the  colonies  while  in 
the  midst  of  the  fight  with  rebellious  tribes  of 
Indians,  separated  Buenos  Aires  from  the  $^ov- 
emment  of  Paraguay,  instituting  the  province 
of  Rio  de  la  Plata  dependent  on  the  viceroy 
of  Peru,  and  named  for  governor-general 
Bruno  de  Zabala.  who,  in  1726,  founded  the 
city  of  Montevideo,  now  the  capital  of  the 
republic  of  Uruguay. 

The  Spanish  government  did  not  permit 
commercial  importation  through  the  port  of 
Buenos  Aires  and  the  colonists  of  this  region 
were  obliged  to  resort  to  troublesome  trans- 
continental traffic  to  reach  Lima,  the  capital  of 
the  viceroyalty,  the  only  market  of  importa- 
tion which  they  could  count  on.  But  as  Para- 
guay received  direct  importations  in  freight 
boats  for  the  official  agents  of  the  Spanish  gov- 
ernment, and  the  traffic  necessarily  had  to  pass 
near  to  Buenos  Aires,  the  inhabitants  of  this 
city  devised  methods  to  organize  a  trade  with 
Cadiz,  from  which  place  there  were  secretly 
sent  to  Buenos  Aires  books  that  the  Spanish 
government  did  not  permit  to  circulate  even  in 
Spain,  which  contained  comments  on  the  Amer- 
ican Revolution  and  philosophical  writings  such 
as  preceded  the  French  Revolution.  One  can 
understand  that  these  books  found  eager  read- 
ers, since  the  cultured  class  of  Buenos  Aires 
had  been  recruited  from  liberals,  who,  fleeing 
from  persecution  in  Spain,  preferred  as  a 
refuge  the  modest  city  on  the  banks  of  the  Rio 
de  la  Plata  to  the  brilliant  capital  of  Peru, 
centre  of  military  and  ecclesiastical  prestige 
and  head  of  an  aristocracy  formed  from  de- 
scendants of  successful  adventurers.  The  lib- 
eral ideas  of  this  class  separated  them  some- 
what from  the  theocratic  and  military  influence 
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which  ruled  the  interior,  but  during  the  next 
two  centuries  Buenos  Aires  received  only  such 
liberal  literature  as  could  be  smuggled  from 
Europe. 

Colonial  Period.-- In  the  middle  of  the 
18th  century  Spain  was  engaged  in  war  with 
Portugal,  which,  allied  with  England,  sent  a 
fleet  to  the  Rio  de  la  Plata  and  took  possession 
of  a  small  port  on  the  left  bank  of  Buenos 
Aires.  The  government  sent  forces  which 
repelled  the  invasion  and,  in  view  of  the  fact 
that  the  river  la  Plata  required  more  safe- 
^ards,  reorganized  the^  colonial  administra- 
tion, constituting  the  viceroyalty  of  Buenos 
Aires  with  its  jurisdiction  in  the  territories 
now  occupied  l^  the  republics  of  Uruguay, 
Paraguay,  Bolivia  and  Argentina,  and  opening 
in  17/6  the  ports  of  the  nver  Plata  to  impor- 
tation. 

The  first  viceroy,  Zeballos,  explored  part 
of  the  coast  of  Patagonia.  His  successor,  Juan 
Jose  de  Vertiz,  a  Mexican  of  excellent  ante- 
cedents, dedicated  himself  to  the  advancement 
of  the  city  of  Buenos  Aires,  using  for  this  ob- 
ject the  property  confiscated  from  the  Jesuits 
by  Carlos  III.  Buenos  Aires  at  that  time,  1778» 
contained  22,000  white  inhabitants,  of  whom 
15,000  were  European  Spaniards.  The  total 
population  of  the  country  was  300,000,  of  whom 
10  per  cent  were  negroes  or  mulattoes.  The 
buildings  were  almost  exclusively  of  unbaked 
bricks,  roofed  with  straw.  The  increase  of  the 
horses,  abandoned  by  Mendoza,  that  had  scat- 
tered themselves  through  the  pampas,  had 
modified  the  traits  of  the  Indians  of  the  region, 
who,  becoming  horsemen,  fled  from  the  harsh 
treatment  of  their  conquerors. 

The  facility  with  which  a  colonist  could 
make  himself  a  large  landed  proprietor,  and 
the  impossibility  of  Inducing  the  natives  to 
work,  promoted  the  importation  of  negroes  as 
slaves,  and  in  1715  the  government  had  con- 
ceded to  an  English  company  the  monopoly  of 
importing  1,200  negroes  a  year,  which  conces- 
sion, however,  was  abolished  in  1728,  although 
the  importation  continued  in  a  very  light  pro- 
portion till  the  be^nning  of  the  19th  century. 

At  this  time  it  was  the  custom  of  the 
wealthy  class  in  these  colonies  to  send  their 
studious  young  men  to  complete  their  educa- 
tion in  the  schools  and  colleges  of  Europe.  The 
unliberal  spirit  which  ruled  in  the  University 
of  C6rdoba  in  the  centre  of  the  country  did  not 
attract  the  young  men  of  Buenos  Aires. 

In  1806  an  English  expedition,  returning 
from  the  conquest  of  the  Boer  colonies  at 
Cape  Town,  South  Africa,  crossed  the  Atlantic 
and  invaded  Buenos  Aires.  The  viceroy,  Sobre- 
monte,  fled  to  the  interior  of  the  country,  leav- 
ing the  defense  of  the  city  to  the  Spanish 
residents  and  natives.  The  English  assault 
was  repelled,  all  being  made  prisoners,  although 
taking  advantage  of  the  confusion,  the  invad- 
ers seized  $1,500,000,  which  was  in  the  fiscal 
treasury  and  which  th^  sent  to  England  This 
produced  an  extraordinary  eflFect  in  London 
m  regard  to  the  riches  of  the  Rio  de  la  Plata 
region  and  induced  the  English  government  to 
send  another  and  better  equipped  expedition, 
consisting  of  60  boats  and  12,000  men,  to  take 
possession  of  Buenos  Aires.  This  second  at- 
tempt, however,  had  no  beUer  success  than  the 
first  and  many  English  prisoners  remained  in 
the  country  where   they  eventually  intermar- 


ried with  the  natives.  The  authorities  and  the 
Spanish  residents  accused  the  masses  of  sym- 
pathy with  the  invaders ;  nevertheless  the  Eng- 
lish were  freed  and  received  by  the  first  fam- 
ilies, thus  helping  to  constitute  the  liberal  ele- 
ment which  was  later  to  have  the  direction  of 
the  revolution  of  independence. 

The  Republic — The  government  of  Spain, 
alarmed  at  the  projects  of  Napoleon,  could  not 
extricate  itself  from  warring  elements  and 
had  refused  to  send  aid  for  the  defense  of  the 
river  Plata.  The  citizens  of  Buenos  Aires, 
proud  of  their  triumphs  and  dissatisfied  with 
the  viceroy,  Sobremonte,  deposed  him  and 
named  as  his  successor  Liniers,  a  French  cap- 
tain who  had  helped  them  in  the  first  defense 
against  the  English;  but  the  Spanish  govern- 
ment denounced  this  act  and  appointed  as 
viceroy  a  Spanish  marshal,  Cisneros.  At  this 
time,  because  of  Napoleon's  domination  over 
Spain,  the  authority  of  the  Spanish  viceroy 
was  not  recognized  and  fresh  germs  of  inde- 
pendence were  sown.  With  this  impetus  some 
of  the  patriots  met  and  announced  a  govern- 
ment Junta.  This  assembly  took  place  25  May 
1810,  the  date  which  the  Argentine  Republic 
celebrates  as  its  birthday.  This  congress  in- 
vited all  the  authorities  of  the  viceroyalty  to 
join  the  movement,  and  founded  a  periodical 
of  revolutionary  tendencies  called  The  Buenos 
Aires  Gazette;  for  it  was  evident  that  the 
power  of  Spain  could  only  be  broken  by  united 
effort  of  the  patriots  who  were  scattered 
throughout  the  southern  portion  of  the  con- 
tinent, and  that  Buenos  Aires  was  the  natural 
leader  in  such  an  enterprise.  The  colonial  au- 
thorities, however,  refused  the  invitation  and, 
supported  by  the  loyal  colonists,  repelled  the 
revolutionary  expeditions  whicn  were  later 
sent  from  Buenos  Aires  to  overthrow  the 
Spanish  authorities. 

For  seven  years  the  success  of  the  insur- 
rection remained  in  doubt.  The  Argentines 
suffered  defeats  in  Paraguay  and  in  Upper 
Peru  (now  Bolivia),  and  the  Spanish  held  un- 
conquercd  the  fort  of  Montevideo  at  the  mouth 
of  the  river  Plata.  During  this  time  the  en- 
thusiastic propaganda  for  liberty  and  equality, 
and  the  revolutionary  documents  sent  out  from 
Buenos  Aires  to  all  the  colonies,  had  awakened 
fanciftfl  ambitions  and  uneasy  repinings  among 
the  natives  and  illiterate  semi-barbarous  half- 
breeds,  who  during  the  progress  of  seven  gen- 
erations—  more  than  two  centuries  —  had 
submissively  considered  themselves  inferior  to 
the  whites.  So  when  the  Argentines  had  once 
conquered  the  Spanish  forts  of  Montevideo  and 
Asunci6n,  the  provinces  of  Paraguay  and  Uru- 
guay declared  themselves  independent. 

By  1815  the  leaders  having  sown  anarchy 
in  all  the  colonies,  the  revolutionary  govern- 
ment of  Buenos  Aires  saw  itself  beset  by  the 
danger  of  invasion  of  the  territory  of  the 
provinces  of  the  Plata  by  the  forces  under  the 
command'  of  the  Viceroy  of  Peru,  and  on  the 
borders  of  the  Plata  River  by  the  Spanish 
fleet  In  such  emergencies  the  larger  part  of 
the  directors  of  the  revolutionary  movement 
felt  powerless  to  follow  the  model  of  the  re- 
public established  by  the  English  colonies  in 
North  America  and  discussed  a  monarchical 
government  (one  of  the  leaders  even  proposed 
annexation  to  the  British  empire)  in  order 
to  link  the  provinces  of  Rio  de  la  Plata  with 
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European  countries^  and  to  silence  the  resent- 
ments of  Spain.  At  the  same  time  they  would 
submit  to  the  insurgents  who  were  breaking 
up  the  country  by  encouraging  the  passions  of 
the  half-breeds,  and  stimulating  their  narrow 
clannishness  which  they  disguised  under  the 
name  of  federalism.  To  bring  about  a  crisis 
the  revolutionary  government  convoked  a  con- 
gress of  representatives  from  all  the  provinces 
united  with  Buenos  Aires.  This  congress  met 
in  the  city  of  Tucuman  9  July  1816,  and  pledged 
itself  to  a  Declaration  of  Independence  for  the 
United  Provinces  of  Rio  de  la  Plata,  a  date 
which  the  Argentines  celebrate  as  a  national 
holiday.  The  Congress  of  Tucuman.  where  the 
local  element  predominated,  decided  also  that 
the  form  of  the  government  should  be  demo- 
cratic-republican-federal, by  which  title  the 
Congress  exalted  the  elements  of  anarchy  and 
diminished  the  prestige  of  the  active  industrial 
class  which  produced  the  independent  move- 
ment whose  centre  was  Buenos  Aires. 

England  and  the  United  States,  the  former 
to  limit  the  political  power  of  Spain,  the  latter 
to  remove  from  the  American  continent  the 
other  great  powers,  were  the  first  nations  to 
recognize  the  independence  of  the  Argentines. 
It  was  then  that  President  Monroe  proclaimed 
the  doctrine,  ^America  for  the  Americans.'* 
However,  the  Spanish  rule  was  not  ended  in 
America,  but  maintained  itself  firmly  in  the 
rest  of  the  colonies.  It  was  the  destiny  of  Ar- 
gentina to  fulfil  her  mission  as  Liberator. 

Lima,  the  capital  of.  Peru,  was  the  centre  of 
the  Spanish  power  which  extended  through  the 
latter  country,  Chile,  and  the  northern  part  of 
South  America,  Central  America,  and  Mexico. 
Besides,  the  Spaniards  still  held  the  city  of 
Montevideo,  which  was  their  bulwark  on  the 
Atlantic  coast. 

To  reach  Lima  by  land  was  a  task  beyond 
the  bounds  of  possibility,  on  account  of  the 
geographical  conditions  which  favored  the 
Spanish  troops  by  offering  them  a  safe  posi- 
tion within  easy  reach  of  their  headquarters. 
The  Argentine  Congress  had  the  good  fortune, 
however,  to  find  a  soldier  of  genius  to  whom 
they  confided  this  new  undertaking.  His  name 
was  San  Martin.  Realizing  the  risk  of  meet- 
ing the  Spanish  forces  on  land,  he  conceived 
the  project  of  crossing  the  Andes  to  drive  out 
the  Spaniards  from  Chile  and  to  reach  Lima 
by  sea.  This  bold  enterprise  was  secretly  pre- 
paring for  two  years,  and  in  1817  General  San 
Martin  led  across  the  Andes  an  army  of  5,000 
Argentine  soldiers,  largely  recruited  from  the 
hardy  plainsmen  and  cowboys.  This  little 
force  of  rough-riders,  by  defeating  the  Spanish 
troops  in  the  battle  of  Chacabuco,  gave  inde- 
pendence to  the  Chilean  people.  San  Martin 
was  also  successful  against  the  Spaniards  in 
Peru,  entering  Lima  as  a  liberator  in  1821. 
Though  urged  to  take  the  civil  government  of 
the  countries  he  had  freed,  this  soldier  of 
splendid  quality  refused  tne  rewards,  honors 
and  offices  of  civil  life,  which  men  fulfilling 
similar  missions  in  other  countries  have  almost 
without  exception  consented  to  receive. 

While  the  patriotic  army  gloriously  ended 
their  campaign  on  the  Pacific,  ambitious  lead- 
ers had  converted  the  country  at  home  into 
various  feudal  dependencies,  which  were  at 
war  with  one  another.  The  government,  being 
powerless  to  contend  with  the  factions,  dis- 


solved, leaving  the  provinces  to  take  care  of 
themselves.  This  picture  of  savagery  discour- 
aged San  Martin,  who,  upon  his  return  from 
his  campaign,  despairing  of  seeing  the  return 
of  order  and  peace  in  the  new  communities,  re- 
tired to  France,  where  he  died  some  years 
later. 

The  province  of  Buenos  Aires  had,  no 
doubt,  an  exemplary  government.  The  soul 
of  it  was  Bernardino  Rivadavia,  a  mulatto, 
who,  as  secretary  of  the  government,  com- 
pleted commercial  treaties  with  England  and 
other  countries,  and  obtained  in  London, 
through  the  Baring  Bank,  a  loan  of  £1,000,000 
at  6  per  cent  interest,  which  was  totally  covered 
at  the  fixed  rate  of  70  per  cent.  He  also  in- 
terested some  small  English  capitalists  in  the 
enterprise  of  sending  over  the  first  herds  of 
fine  cattle. 

Rivadavia  also  founded  a  bank' of  discount 
and  for  the  issue  of  paper  money,  which  began 
its  operations  with  an  issue  of  $290,000,  the 
first  Argentine  currency. 

But  the  half -civilized  conditions  continued- 
in  the  rest  of  the  country,  though  the  leaders 
of  emancipation  tried  to  reunite  the  provinces 
under  national  control,  naming  Rivadavia  as 
President.  Here  we  encounter  the  origin  of 
the  two  great  political  parties  in  the  histoiy 
of  the  Argentine  Republic,  one  being  the  Uni- 
tary, which  favored  a  strong  central  govern- 
ment, in  opposition  to  the  localism  of  the  Fed- 
erals, or  State-Rights  party. 

Rivadavia  advanced  his  epoch,  and  to  him 
Argentina  owes  many  progressive  ideas,  among 
others  the  governmental  ownership  of  the  land 
and  the  natural  sources  of  wealth.  He  carried 
on  great  works  of  public  utility,  emplojdng  the 
funds  obtained  from  Baring  Bank  to  found 
schools,  universities,  a  national  bank,  hospitals 
and  other  benevolent  institutions.  However,  he 
could  not  triumph  over  the  local  rivalries  and, 
discouraged,  like  San  Martin,  gave  up  the  gov- 
ernment, which  dissolved  immediately,  having 
been  unable  to  crush  out  anarchy,  which  now 
broke  out  more  furiously  than  ever.  The  dis- 
count bank  of  the  province  of  Buenos  Aires 
had  been  changed  to  a  national  bank,  and  its 
issue  of  paper  money  now  rose  to  ^,700,000, 
yet  the  payment  of  the  debt  to  Banng  Bank 
had  not  even  been  commenced. 

The  new  Empire  of  Brazil,  heir  to  the  Por- 
tuguese policy  in  South  America,  expected  to 
reach  the  river  Plata  and  to  dominate  Monte- 
video, the  capital  of  the  republic  of  Uruguay. 
Buenos  Aires,  which  had  inherited  at  the  same 
time  the  Spanish  secular  views,  notwithstand- 
ing that  it  was  itself  menaced  by  anarchy, 
aided  the  Republic  of  Uruguay  to  obtain  its 
independence  from  Brazil  in  a  war  which 
lasted  three  years  and  whose  chief  purpose 
was  to  drive  x)ut  the  Brazilians  from  the  Plata 
(1828). 

The  anarchical  wars  had  reduced  consider- 
ably the  masculine  part  of  the  population, 
which  in  1810  numbered  half  a  million,  the 
fourth  part  of  which  were  quadroons  de- 
scended from  half-breeds,  mulattoes,  and  ne- 
groes. A  leader  unbalanced  and  fierce,  Juan 
Manuel  de  Rozas,  diief  of  the  federals,  now 
assumed  command,  and  pleased  himself  with 
collecting  the  savage  negroes  of  the  popula- 
tion, some  40.000,  recently  emancipated  slaves, 
nearly  all  in  the  province  of  Buenos  Aires,  and 
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bringing  about  the  exile  of  the  cultivated  and 
industrious  elements,  who  took  refuge  mostly 
in  the  republic  of  Uruguay  and  in  Chile.  The 
reckless  spirit  that  during  25  years  reigned  in 
all  the  local  military  dictatorships  had  ended 
in  destroying  the  mining  and  wine-making  in- 
dustries that  the  Spanish  colonies  had  started 
in  the  interior. 

The  diplomats  of  Europe,  acknowledging  the 
Monroe  Doctrine,  hastened  to  recognize  the 
self-styled  repubhc  In  1829  England  recog- 
nized the  independence  of  the  new  country  and 
entered  into  diplomatic  relations  with  the 
tyrant  Rozas.  The  final  recognition  of  it  by 
Spain  in  1842  completed  the  assurance  of  the 
leaders,  who,  confident  of  their  independence, 
had  now  no  other  idea  but  to  destroy  each 
other. 

Of  all  the  old  provinces  of  the  ancient  vice- 
royalty  of  Buenos  Aires,  the  only  one  which 
prospered  through  these  years  was  the  new 
republic  of  Paraguay,  in  reality  an  absolute 
kingdom  at  the  mercy  of  the  powerful  will  of 
the  tyrant  dictator  Francia.  Its  independence 
was  recognized  by  Europe  and  Brazil  but  not 
by  Buenos  Aires,  and  this  made  it  impossible 
for  Paraguay  to  enlarge  its  outside  commerce, 
as  its  only  outlet  to  the  sea  was  by  way  of 
sailing  850  miles  on  the  rivers  Parana  and 
Plata.  This  obliged  them  to  pass  in  front  of 
Buenos  Aires  with  all  their  export  and  import 
traffic. 

Because  Rozas  at  Buenos  Aires  could  close 
the  natural  channels  and  hinder  the  traffic  of 
Paraguay  with  Brazil  and  Europe,  the  English 
and  French  governments  decided  in  1845  to 
establish  a  blockade  of  Buenos  Aires  and  open 
to  free  navigation  the  Parana,  and  thus  assure 
international  communication  with  Paraguay. 
This  blockade  lasted  two  years,  and  in  1847  the 
English  fieet  abandoned  the  waters  of  the 
Plata.  During  these  two  years  the  English  of- 
ficials tried  to  excite  the  settlers  of  Buenos 
Aires  to  rise  against  the  tyrant  Rozas,  but  they 
were  weak  and  timid  and  did  not  think  they 
could  free  themselves  without  the  help  of  the 
exiled  patriots  and  their  allies.  Various  at- 
tempts had  been  made  to  expel  Rozas  but  with- 
out success  until,  understanding  that  the  prob- 
lem was  not  local  but  national,  they  united  with 
the  expatriated  from  other  provinces,  and 
counting  on  the  help  of  the  dictator  who  ruled 
the  province  of  Entre  Rios  (separated  from 
Buenos  Aires  by  the  Parana  River)  and  with 
the  aid  of  the  troops  sent  by  the  Empire  of 
Brazil,  they  deposed  Rozas  and  instituted  the 
national  government  with  its  capital  in  the  city 
of  Parang,  province  of  Entre  Rios.  Then, 
taught  by  experience,  the  people  resolved  to 
safeguard  their  rights  and  privileges  for  the 
future.  On  25  May  1853,  a  Constitution  closely 
resembling  that  of  the  United  States  was 
formed,  with  some  modifications,  particularly 
in  regard  to  civil  legislation  which  is  national 
and  not  provincial,  and  the  United  Provinces 
of  Rio  de  la  Plata  took  the  name  of  Argen- 
tine Republic  (from  the  Latin  Argentum, 
silver). 

Constitational  Consolidation.^  Here  be- 
gan a  period  of  national  reconstruction  and  the 
normalization  of  the  provincial  autonomies. 
The  country  entered  into  commercial  treaties 
with  various  European  countries  and  with  Bra- 
zil, and  began  to  pay  the  Baring  Bank  of  Lon- 


don the  accumulated  interest  and 'collateral  on 
the  loan  obtained  by  Rivadavia  25  years  be- 
fore. The  national  bank,  founded  by  Riva- 
davia and  converted  into  a  mint  by  Rozas, 
became  the  Provincial  Bank  of  Buenos  Aires. 

The  ensuing  years  witnessed  some  practical 
advances,  such  as  the  inter-provincial  telegraph, 
the  construction  of  the  first  railroad,  and  com- 
munications bv  steamboat  between  the  Rio  de 
la  Plata  and  Europe,  reducing  to  40  or  50  days 
the  passage  which  up  to  this  time  had  taken 
three  or  four  months  by  sailing  vessels. 

But  the  incipient  economic  interests  had 
not  vet  much  political  representation.  Personal 
rivalries  among  the  commanders  of  the  army, 
and  the  troublesome  pride  of  Buenos  Aires, 
jealous  at  seeing  the  national  capital  in  the 
city  of  Parana,  separated  that  province  from 
the  rest  of  the  confederacy,  ana  civil  war  be- 
gan once  more,  hindering  the  steps  of  real 
progress  which  had  been  taken.  After  various 
bloody  battles,  in  1861,  the  hegemony  of  Buenos 
Aires  threatened  the  integrity  of  the  rest  of 
the  country  and  the  provisional  capital  was 
moved  to  that  dty.  But  the  aggressions  of  the 
tyrant  Solano  Lopez,  dictator  of  Paraguay,  a 
country  which  lud  been  formed  under  the 
fiercest  of  the  dictatorships  which  the  people 
of  the  south  had  been  subjected  to,  had  forced 
Brazil  to  war.  The  invasions  into  the  Argen- 
tine territory  by  Paraguayan  armies,  which 
moved  toward  the  republic  of  Uruguay  with  a 
view  to  assuring  an  outlet  to  the  ocean,  pro- 
voked the  offensive  and  defensive  alliance  of 
Brazil  with  ^the  republics  of  Uruguay  and  Ar- 
gentina, which  brought  on  a  devastating  war 
that  lasted  five  years,  and  in  which  70,000  com- 
batants took  part.  Its  outcome  was  the  com- 
plete overthrow  of  Paraguay,  whose  male  pop- 
ulation was  reduced  to  one-tenth. 

Alreadjf  the  Argentine  government  had  be- 
come suspicious  of  the  policy  of  (3hile,  a  coun- 
try less  democratic  than  its  neighbors,  who 
found  themselves  exhausted  by  .civil  and  other 
wars.  Chile  n^nifested  a  strong  inclination  to 
obtain  ports  on  the  Atlantic  side  of  Patagonia. 
Notwithstanding  the  complete  victory  over 
Paragua>r,  the  Argentine  government  asserted 
the  doctrine  that  ^victory  does  not  give  rights,* 
and  offered  to  submit  to  the  arbitration  of 
President  Hayes  of  the  United  States  the  ques- 
tion of  the  boundaries  of  Paraguay,  thus  mak- 
ing an  honorable  precedent  in  international 
policy. 

The  costs  of  the  war  with  Paraguay  were 
defrayed  by  a  loan  contracted  with  the  Bank 
of  London.  The  honorable  arrangement  which 
in  1854  the  government  had  proposed  to  the 
Baring  Bank  to  pay  the  debt  made  in  1825  had 
aroused  English  capitalists,  who  not  only  cov- 
ered the  loan  for  the  war  but  also  organized 
railroad  and  marine  transportation  companies. 

The  continuous  bsue  of  fiat  money  had  de- 
preciated the  currency  to  an  extreme  limit  so 
that  the  rate  of  exchange  was  27  pesos  to  one 
gold  dollar.  In  1867  the  Provincial  Baidc  es- 
tablished the  rate  of  exchange  at  the  fixed 
point  of  one  dollar  gold  for  25  paper,  and  vice- 
versa. 

The  war,  notwithstanding  its  epidemics  and 
miseries,  did  not  wholly  check  the  progress  of 
civilization.  The  struggle  with  the  foreigner 
united  the  confederate  provinces  against 
Buenos  Aires,  which,  though  politically  allied 
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to  the  rest  of  the  country,  socially  still  felt  it- 
self aloof.  At  the  same  time  th^  influx  of 
British  capital  and  the  entrance  of  some  thou- 
sands of  immigrants  changed  this  feeling  a 
little.  Meanwhile  citizens  who  were  enthusi- 
astic admirers  of  the  republic  of  the  United 
States  endeavored  to  make  this  the  general 
opinion,  and  in  1868  a  pacific  presidential  elec- 
tion took  place  in  Argentina,  resulting  in  the 
choice  of  Domingo  Sarmiento,  who  was  at  that 
time  the  Argentine  Minister  in  Washington. 
He  was  devoted  to  the  progress  of  civilization 
in  South  America,  through  schools  and  indus- 
tries. He  established  throughout  the  country 
compulsory  and  free  public  schools,  and  invit- 
ing normal  teachers  and  scientists  from  the 
United  States  and  Germany,  he  founded  insti- 
tutions of  scientific  and  general  culture  and 
strengthened  the  sway  of  the  national  Lyceums, 
instituted  by  his  predecessor,  General  Mitre, 
and  established  in  all  the  provinces.  Sarmien- 
to  obtained  from  the  Bank  of  London  $5,200,000 
gold,  which  he  employed  in  public  works. 

Faith  in  the  progress  of  the  country  had 
grown  much  firmer  through  the  fact  of  the 
peaceful  presidential  election.  People  trusted 
m  personal  and  property  guarantees,  and  the 
rural  industries,  using  wire  fences  to  enclose 
pastures,  passed  from  the  nomadic  and  route 
systems  which  the  cowboy  had  opened  up  to 
Civilization.  But  the  adventurous  element  of 
the  low  class,  result  of  the. mixed  races,  and 
composed  of  uncultured  .men,  asserted  their 
rights  to  political  equality,  stirred  up  provincial 
revolutions  and  uprisings  in  the  city  of  Buenos 
Aires,  placing  again  in  constant  uncertainty 
industiy  and  commerce  and  checking  immigra- 
tion. Yet  through  it  all  the  new  modes  of 
communication  and  the  work  of  Sarmiento 
little  by  little  made  stable  the  growth  of  civili- 
zation. 

As  a  result  of  wars  and  revolutions  the 
scourge  of  cholera  for  two  years  decimated  the 
country  and  an  epidemic  of  yellow  fever, 
brought  from  Brazil,  in  its  turn  for  a  third 
time  destroyed  the  population  on  the  banks  of 
the  Plata,  whose  death  rate  remained  for  years 
about  45  per  thousand.  In  1873  the  population 
of  the  city  of  Buenos  Aires  was  about  220,000, 
almost  all  whites;  the  whole  population  of  the 
country  was  about  2,000,000,  nearly  a  third 
part  of  them  half-breeds.  Stability  of  money 
was  impossible,  and  the  Provincial  Bank  closed 
its  office  of  exchange.  The  wars  of  independ- 
ence, revolutions  and  uprisings  during  the 
period  of  anarchy  and  tyranny,  the  war  with 
Paraguay  and  the  civil  wars  had  reduced  con- 
siderably the  masculine  part  among  the  Creoles 
half-breeds,  and  negroes,  so  that  the  feminine 
clement  made  alliances  with  the  European  im- 
migrants. 

But  the  foreigner,  who  was  indifferent  to 
the  quarrels  of  the  political  leaders  and  to  the 
depreciation  of  paper  money,  which  had  fallen 
to  the  ratio  of  30  to  1,  entered  heartily  into 
agriculture  which  had  recently  shown  unusual 
results,  and  the  political  leaders  became  uncer- 
tain of  a  field  for  their  propaganda,  warlike 
and  personal. 

Withal  they  had  to  solve  the  problem  of  the 
capital,  up  to  that  date  provisionally  located 
in  the  city  of  Buenos  Aires,  which  was  also 
the  capital  of  the  province  of  the  same  name. 
In    1880,   because   of   the   presidential   election. 


the  national  government,  which  was  beginning 
to  organize  its  small  army  in  the  conquest  of 
the  desert,  reducing  the  nomadic  tribes  which 
existed  in  those  regions,  and  which  had  ex- 
tended the  railroads  to  the  distant  provinces, 
and  increased  the  schools,  was  violently  ex- 
pelled by  the  government  of  the  province  of 
Buenos  Aires,  which,  with  the  help  of  the 
party  preponderant  in  the  city  of  Buenos  Aires, 
headed  by  ex- President  Mitre,  resisted  the  en- 
trance of  the  national  forces.  After  many 
bloody  combats,  however,  the  national  forces 
triumphed  and  fixed  forever  the  national  capi- 
tal at  Buenos  Aires. 

The  government  of  Buenos  Aires  province 
removed  its  capital  in  1882,  founding  the  city 
of  La  Plata  on  the  banks  of  the  river  of  that 
name,  57  kilometres  from  the  city  of  Buenos 
Aires.  The  founding  of  this  city  of  La  Plata 
cost  $30,000,000. 

After  the  Paraguay  War  the  two  political 
parties  ceased  to  exist.  This  gave  rise  to  the 
founding  of  personalistic  parties  named  for 
their  leaders.  After  having  lost  the  city  of 
Buenos  Aires  in  1880  the  party  of  Mitre  re- 
treated from  the  electoral  struggle,  and  their 
chief,  General  Mitre,  devoted  himself  to  litera- 
ture and  high  politics,  becoming  a  famous  fig- 
ure in  the  nation,  and  popular  with  the  masses, 
on  account  of  his  daily  paper  La  N<Uion,  which 
united  the  characteristics  of  the  English  daily 
and  French  review.  The  electoral  withdrawal 
of  the  Mitristas  gave  opportunity  to  the  party 
of  Federal  origin,  which  was  under  the  con- 
trol of  General  Boca,  who  was  then  President 
of  the  republic,  to  take  possession  of  all  gov- 
ernment positions,  both  national  and  provin- 
cial. 

Chile,  having  defeated  Peru  and  taken  from 
it  the  provinces  of  Tacna  and  Arica,  now 
raised  the  question  of  the  boundaries  along  the 
ridge  of  the  Andes:  Being  short  of  squadrons 
and  provisions  to  defend  the  desert  coast  of 
Patagonia  and  the  valleys  of  the  Andes,  the 
Argentine  government  ceded  a  part  and  recog- 
nized the  daim  of  Chile  to  part  of  Patagonia 
and  Tierra  del  Fuego;  and  by  common  agree- 
ment both  governments  left  out  the  surveying 
of  the  boundaries  of  the  land,  thus  allaying 
fears  of  a  new  war. 

Although  in  the  hands  of  the  party  of  Fed- 
eral origin  and  under  a  Federal  Constitution, 
the  national  government  adopted  as  its  own 
the  program  of  centralization  laid  down  by 
Rivadavia,  the  founder  of  the  Unitary  party, 
and  continued  somewhat  the  worl^  of  progress 
begun  by  Sarmiento.  It  secured  another 
loan  from  the  Baring  Bank  for  $12,000,000 
gold,  at  the  rate  of  90  per  cent  ana  at  1  per 
cent  interest,  to  be  used  in  railroad  extension. 
Two  years  later,  in  1882,  it  obtained  another 
loan  of  $9,000,000,  gold,  at  the  rate  of  84  per 
cent  and  5  per  cent  interest,  to  found  a  na- 
tional bank,  and  immediately  Parliament  au- 
thorized another  loan  of  $20,000,000,  gold,  for 
public  schools. 

The  conquest  of  the  desert  and  the  reduc- 
tion of  the  Indian  tribes  was  followed  by  great 
prosperity,  enriching  the  government  by  the 
possession  of  millions  of  square  miles  of  ex- 
cellent ground  for  pasture.  These  most  val- 
uable regions  were  divided  among  the  military 
who  had  made  the  campaign  of  the  desert,  and 
government  politicians.    The  increase  of  immi- 
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gration,  which  was  now  about  100,000  a  year, 
in  most  part  northern  Spaniards  and  northern 
Italians,  attracted  by  the  advertisements  of  free 
lands  and  the  advantages  offered  by  the  gov- 
ernment, and  the  investments  of  foreign  capi- 
tal in  railroad  companies  and  public  improve- 
ments in  the  cities  of  La  Plata  and  Buenos 
Aires,  inflated  considerably  the  price  of  land 
in  the  hands  of  the  military  and  government 
leaders.  In  less  than  one  year  it  doubled  in 
price.  The  national  government  continued  to 
ask  for  loans  from  the  Bank  of  London,  and 
again  obtained  $20,000,000,  gold,  at  6  per  cent 
interest,  for  the  construction  of  .the  port  at 
Buenos  Aires.  In  1886  another  loan  was  made 
of  $42,000,000,  gold,  at  80  per  cent  rate  and  at 
5  per  cent  interest,  to  unify  diverse  loans  for 
public  works. 

In  these  conditions  the  military,  in  great 
part  made  up  of  half-breeds  and  quadroons,  en- 
riched by  tne  gain  of  their  desert  conquests, 
and  by  the  prodigality  with  which  the  London 
bankers  loaned  money  to  the  government,  out- 
shone the  old,  cultured  and  quiet  well-to-do 
Eiople  of  Buenos  Aires  and  other  centre:|5.  The 
tter  were  descendants  of  the  patriots  of  the 
War  of  Independence,  and  of  the  exiled  patri- 
cians, yet  they  were  overshadowed  by  the  new 
military  plutocracy,  who  had  no  thought  but 
ostentation,  and  were  destitute  of  all  idea  of 
duty,  civic  and  social.  They  simply  centred 
in  Buenos  Aires  to  enjoy  life  in  pseudo-Pari- 
sian style. 

In  1886  the  government,  hindered  by  the 
difficulty  of  obtaining  more  loans  in  London, 
abolished  the  law  of  ^conversion,*  and  began 
again  to  issue  millions  of  fiat  money,  thus  giv- 
ing a  chance  to  stock  jobbing  and  producing  an 
extreme  instability  of  currency,  which  in  1889 
had  a  relation  of  five  pesos  to  one  gold  dollar. 
At  that  time  the  fiat  money  reached  the  sum 
of  $80,200,000.  The  London  bankers  had  not 
only  been  beguiled  into  loaning  money  to  the 
national  government,  but  had  also  made  loans 
to  provincial  and  municipal  governments  to  the 
extent  of  $80,000,000  in  gold,  which  was  largely 
embezzled  by  the  intermediaries  in  Europe  and 
the  retainers  of  the  authorities  of  those  centres. 

Recent  History.— In  the  Pan-American 
Confess  held  at  Washington  in  1889,  the  Ar- 
gentme  representatives,  fearing  the  interpreta- 
tion Mr.  Blaine  gave  to  the  Monroe  Doctrine, 
•America  for  the  Americans,'^  would  be  ratified 
by  the  Congress,  declared  as  the  Argentine  sen- 
timent, ^America  for  Humanity,*  expressing 
the  Argentine  inheritance  of  blood  and  of  in- 
terests through  the  mixtures  of  the  Spanish, 
English,  French  and  Italian  races,  and  its 
independence  of  the  rest  of  the  American 
comment  outside  of  its  own  boundaries. 

Argentina  now  had  more  than  $500,000,000' 
English  capital  invested  in  the  country  and 
more  than  a  half  a  million  Italian  citizens. 
Political  and  administrative  corruption,  how- 
ever, seemed  to  know  no  bounds.  Fiat  money 
reached  $197,000,000,  making  the  national  dollar 
less  than  30  cents,  gold,  and  the  credit  of  the 
coimtry  was  compromised  in  loans  of  more 
Aan  $300,000,000,  gold,  covered  by  mortgages 
on  its  inalienable  property  and  interests,  which 
amounted  to  more  than  40  per  cent  of  its  esti- 
mated wealth. 

The  inaction  of  public  opinion  and  the  lack 
of  any  party  of  opposition  moved  the  >'Oung 


men  of  the  universities  and  those  in  active  bus- 
iness to  form  a  protesting  party  —  ^'The  Na- 
tional Civic  Union,* — which  in  a  few  months 
after  its  founding  conspired  with  some  of  the 
diiefs  and  officials  of  the  army  and  navy,  and 
incited  mutinies  and  mobs  which  drove  tht 
President,  in  1890,  to  resign  his  position.  The 
Vice-President,  Dr.  Pellegrini,  a  man  of  great 
energy  and  capacity,  but  lacking  political  tact, 
remained  in  office  and  partly  quelled  the  provin- 
cial revolutions.  Meanwhile,"  the  personal ist 
leaders,  reviving  the  traditions  of  the  old 
parties,  Federal  and  Unitary,  separated  the  ele- 
ments which  formed  the  young  party  of  the 
Civic  Union. 

The  national  government  had  to  ask  delay 
from  the  European  banks,  and  finally  the  Na- 
tional Bank  with  the  Provincial  Bank  of 
Buenos  Aires  failed.  The  Argentine  credit 
was  completely  lost,  immigratlcm  ceased  as 
well  as  the  coming  in  of  foreign  capital ;  public 
service  became  uncertain.  Money  was  wanted 
to  prosecute  public  improvements  and  educa- 
tion. The  country  found  Itself  exhausted,  and 
again  threatened  by  Chile,  which  had  recently 
come  out  of  a  cruel  civil  war,  the  only  one  in 
its  history,  and  had  been  cleverly  militarized 
under  the  direction  of  German  officials.  Now 
Chile  wanted  the  boundaries  on  the  An<iean 
frontier  to  be  made  at  once.  As  the  interests 
of  English  and  Italians  were- great  in  Argen- 
tina the  danger  of  war  opened  again  an  oppor- 
tunity for  credit  to  improve  the  national  de- 
fense, and  the  government  spent  more  than 
$100jOOO,000,  golcf  in  forming  a  modem  navy, 
making  strategic  lines  and  militai^  posts,  and 
purchasing  military  supplies.  During  this  time 
agriculture  and  stock-raising  prospered  and  in 
a  few  years  doubled  the  exportation. 

The  government  in  1891  founded  the  Bank 
of  the  Nation  and  offered  to  the  public  a  sub- 
scription for  ^50,000.000,  to  be  used  as  its  cap- 
ital. The  public  did  not  respond  to  any  ex- 
tent and  the  government  only  saved  the  situa- 
tion by  resorting  again  to  the  issue  of  fiat 
money.  In  1892  tfie  government  founded  the 
*Caja  de  Conversion*  (Exchange  office)  and 
in  1899  modified  its  organization,  forming  a 
reserve  fund  to  change  the  bills  in  circulation 
at  the  price  fixed  by  law  of  44  cents,  gold,  to 
one  peso,  and  pledging  itself  to  set  aside 
gold  corresponding  to  this  price  for  each  new 
issue.  See  Banking  and  Finance. 
/  Disquietude  over  the  boundaries  of  Chile 
and  the  costs  occasioned  by  it  did  not  disat>- 
pear  till  1902,  when  the  differences  were  re- 
ferred to  and  settled  by  the  King  of  England, 
followed  by  a  treaty  of  partial  disarmament, 
signed  in  Buenos  Aires,  in  1904,  the  only  in- 
stance of  the  kind  in  the  history  of  peace,  and 
which  reflected  great  honor  on  both  peoples. 

The  hard  experience  during  a  decade*  of 
complicity  between  some  national  and  local 
leaders  and  European  bankers  which  endan- 
gered and  discredited  the  country,  and  another 
decade  of  anxieties  and  expenses  for  the  na- 
tional defense,  moved  Argentine  opinion  to 
sustain  the  Calvo  doctrine^  proposed  by  Drago 
and  upheld  by  the  Argentine  representative,  in 
the  Pan-American  Congress  at  Rio  de  Janeiro, 
1906,  according  to  which  the  new  nations  have 
a  right  to  repudiate  the  debts  contracted  with 
foreign  banks  which  enter  into  treaties  and 
plots  with   the  reckless  heads  of  government. 
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This  was  opposed  to  the  Roosevelt  doctrine 
according  to  which  payments  of  debts  con- 
tracted by  the  agents  of  those  in  authority  arc 
to  be  coerced  from  the  defrauded  people. 

The  rare  coincidence  of  the  almost  simul- 
taneous disappearance  of  men  who  were 
most  prominent  in  politics  —  ex-President  Gen. 
Bartolome  Mitre,  ex-President  Dr.  Carlos  Pel- 
ligrini.  President  Dr.  Manuel  Quinta,  ex-Gov. 
Dr.  Bamardo  Trigoyen  —  whose  deaths  oc- 
curred in  1906,  •  left  the  party  of  opposition 
without  leaders,  and  the  old  political  Unitary 
organization  changed  its  name,  substituting  for 
it  "The  National  Autonomistic  Party,*  directed 
by  ex-President  Julio  A.  Roca. 

In  1906  Dr.  Figueroa  Alcorta  was  elected 
President.  Serious  disturbances  occurred  dur- 
ing the  first  week  of  May  1909,  in  consequence 
of  labor  troubles  and  anarchist  s^tation.  On 
13  March  19>0  Dr.  Roque  Saenz  Pena  was  the 
successful  candidate  for  the  presidency.  Two 
months  later  Buenos  Aires  was  thrown  into 
great  confusion  by  an  attempt  to  call  out  a 
general  strike.  The  100th  anniversary  of  the 
birth  of  the  nation  was  celebrated  25  May.  Dip- 
lomatic relations  between  Argentina  and  Bo- 
livia, which  had  been  interrupted  as  a  result  of 
boundary  disputes,  were  resumed  in  January 
1911,  through  the  good  offices  of  the  United 
States.  In  November  1913  Colonel  Roosevelt, 
ex-Presidcnt  of  .the  United  States,  visited  the 
Argentine  Republic.  On  9  Feb.  1914  the  min- 
istry resigned,  after  President  Saenz  Peiia, 
who  had  been  ill  for  a  long  time,  turned  over 
his  functions  to  the  Vice-President,  Dr.  Vie- 
to  rino  de  la  Plaza.  On  25  April,  four  days 
after  the  United  States  had  inaugurated  hos- 
tilities at  Vera  Cruz,  diplomatic  representatives 
at  Washington,  D.  C,  of  the  «A.  B.  C»  pow- 
ers, Argentina,  Brazil,  and  Chile,  offered  to  act 
as  mediators  between  the  American  and  Mexi- 
can governments.  (See  Mexico  —  History). 
In  1915  the  first  actual  treaty  between  Argen- 
tina, Brazil,  and  Chile,  signed  at  Buenos  Aires 
25  May,  provided  for  five  years  of  peace  be- 
tween the  three  nations,  during  which  time  each 
of  said  nations  was  pledged  not  to  make  war 
on  either  of  the  others  until  the  causes  of  con- 
flict should  have  been  investi^ted  and  reported 
upon  by  an  impartial  commission.  Independ- 
ence Day  was  celebrated  with  special  ceremo- 
nies—  that  being  the  centenary  —  on  9  July 
1916.  Argentina,  after  more  than  80  years  of 
distracted  political  life  hindering  its  develop- 
ment, has  succeeded  in  the  last  25  years  in  es- 
tablishing its  prominence  among  the  young  na- 
tionS;^  and  in  bringing  to  itself  immigrants  from 
the  European  races.  On  12  June  1916  Hipolito 
Irigoyen  was  elected  to  the  Presidency.  His 
administration  was  at  once  confronted  with  a 
national  problem,  which  arose  from  the  sinking 
of  Argentine  vessels  by  Germany.  On  16  April 
1917  a  mob  attacked  the  German  Legation  and 
Consulate  and  the  offices  of  German  journals 
in  Buenos  Aires  in  retaliation  for  the  ruthless 
destruction  of  Argentine  shipping  and  com- 
merce. A  protest  was  made  by  Germany  which 
was  answered  in  a  conciliatory  tone  by  Argen- 
tina, who  at  the  same  time  sought  (^arantees 
for  the  safety  of  her  merchant  shippmg  in  the 
war  zone.  Many  times  in  the  course  of  the 
following  nK>nths  diplomatic  relations  were 
strained  to  the  breaking  point,  but  a  crisis  was 
reached  in  September  1917,  when  the  Depart- 


ment of  State  of  the  United  States  made  public 
dispatches  from  Count  Luxburg,  German  Min- 
ister at  Buenos  Aires,  to  his  government,  in 
which  he  advised  ^^sinking  without  leaving  a 
trace®  of  Argentine  vessels.  The  Argentine 
people,  now  thoroughly  aroused  demanded  the 
pronipt  severing  of  relations  with  Germany  and 
late  in  September  the  lower  house  by  a  sub- 
stantial majority  and  the  Senate  almost  unani< 
mously  (23  to  1)  voted  to  sever  diplomatic 
relations  with  Germany.  Meanwhile  Germany 
recalled  Luxburg  and  he  was  given  his  pass- 
ports^ For  subsequent  developments  see  Latin 
America  and  the  War. 

Bibliography.—Bilbao,  M.,  < Buenos  Aires 
desde  su  fundacion^  (Buenos  Aires  1902) ; 
Guastavino,  J.  £.,  ^San  Martin  y  Sim6n  Boli- 
var^ (Buenos  Aires  1913)  ;  Mitre,  B.,  ^Archivo 
del  General  Mitre^  (Buenos  Aires  1911-13), 
^Historia  de  Belgrano  y  de  la  Independcncia 
Argentina*  (Buenos  Aires  1887),  and  *The 
Emancipation  of  South  America*  (London 
1893) ;  Sarmicnto,  D.  F.,  <Obras>  (Paris  1895- 
1909) ;  Canepa,  ^La  historia  argentina* 
(Buenos  Aires  1904) ;  Martinez  and  Lewan- 
dowski,  < Argentine  in  the  Twentieth  Century* 
(3d  ed.,  London  1911).  See  also  Bibliographies 
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Juan  A.  Senillosa, 
Former  Argentine  Consul-General  to  Canada. 

4.  GOVERNMENT.  The  form  of  gov- 
ernment  of  Argentina  is  a  representative  re- 
publican-federal one,  modeled  after  that  of  the 
United  States  of  North  America,  and  in  ac- 
cordance with  its  historical  antecedents  every 
province  keeps  its  own  peculiar  autonomy, 
drawing  up  its  own  constitution,  fixing  the 
number  of  its|  magistrates,  the  organization  of 
its  municipalities,  and  administering  its  prop- 
erty without  the  intervention  of  the  national 
government. 

The  executive  power  is  vested  in  an  officer 
bearing  the  title  of  President  of  the  Nation. 
The  terms  of  office  of  the  President  and  Vice- 
President  are  six  years,  and  they  cannot  be 
re-elected  until  after  the  passing  of  a  presi- 
dential period.  The  Ministers  are  eight :  In- 
terior, Foreign  Relations  and  Worship,  Treas- 
ury, Justice  and  Public  Instruction,  War,  Navy, 
Public  Works,  and  Agriculture,  Industry  and 
Commerce.^ 

The  legislative  power  is  vested  in  two  bod- 
ies or  chambers,  that  of  the  deputies  and  that 
of  the  senators.  The  former  are  elected  by  a 
majority  of  the  votes  of  the  people,  and  the 
latter  by  the  legislatures  of  the  provinces,  thus 
ensuring  two  senators  for  each  Federal  State 
and  two  senators  for  the  capital  elected  by  the 
.people. 

The  judiciary  is  vested  in  the  Supreme 
Court  of  Justice,  Federal  Chambers  of  Appeal 
in  the  capital- and  also  in  the  cities  C6rdoba, 
Parana  and  La  Plata;  Federal  courts  in  the 
capital  and  throughout  the  provinces  and  terri- 
tories; Chambers  of  Appeal  in  the  capital  for 
civil,  commercial,  criminal  and  correctional 
cases.  Each  province  has  its  own  judicial  sys- 
tem with  a  Supreme  Court  and  several  minor 
courts.  Penal,  civil,  commercial  and  military 
laws  are  national  laws,  uniform  throughout  the 
republic  and  codified  under  national  codes. 
The  provinces  can  only  enact  such  laws  of  pro- 
cedure as  do  not  affect  the  national  laws. 
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The  seat  of  the  national  government  is 
Buenos  Aires,  the  Federal  capital  of  the  Re- 
public. The  national  territones  are  ruled  by 
governors  appointed  by  the  Executive  Power, 
with  the  consent  of  the  Senate. 

The  governors  of  the  provinces  are  elected  by 
the  people.  Foreign  citizens  can  hold  real  estate. 

Article  14  of  the  Constitution  provides  for 
the  absolute  freedom  of  the  people  of  the  na- 
tion in  the  exercise  of  their  religious  faith. 

There  is  no  state  religion  though  in  accord- 
ance with  the  Constitution  the  state  contributes 
to  the  support  of  the  Roman  Catholic  religion, 
the  expenses  of  which  are  about  $1,000,000  in 

?:old  per  year;  but  it  likewise  contributes  aid 
or  the  support  of  educational  or  charitable  in- 
stitutions established  by  other  denominations. 
In  1884  civil  marriage  was  established. 

The  ecclesiastical  government  consists  of  an 
archdiocese  and  seven  dioceses,  under  the 
patronage  of  the  national  government  which 
authorizes  or  prohibits  the  carrying  out  of 
papal  decrees.  Ernesto  Nelson, 

Director-General  of  Secondary,  Commercial 
and  Industrial  Education  of  the  Argentine 
Republic. 
5.  EDUCATION.  As  reformed  in 
March  1916,  this  comprises  six  divisions:  Pri- 
mary (four  years),  Intermediate  (two  years). 
Secondary  (five  years).  Normal  (four  and 
seven  years),  and  Higher  education  (from  five 
to  seven  years).  The  sixth  division  includes 
Industrial,  (Commercial  and  Education  of  the 
Abnormals  and  is  called  Special  Education. 
Agricultural  education  is  partly  controlled  by 
the  universities  and  partly  by  the  Department  of 
Agriculture.  Public  education  is  free  throughout. 
Primary. —  Primary  schools  are  the  con- 
cern of  state  (provincial)  authorities.  The  ex- 
ceptions are:  the  control  of  the  primary 
schools  of  the  Federal  city  of  Buenos  Aires  by 
the  National  Board  of  Education,  and  a  sys- 
tem of  subsidies  by  the  Federal  government 
for  the  benefit  of  certain  provinces  whose 
finances  are  not  equal  to  the  needs  of  primary 
education.  In  1894  there  were  3,000  primary 
schools,  public  and  private,  which  increasea 
during  the  next  20  years  to  7,877  schools ;  like- 
wise did  the  teaching  force  of  these  schools 
grow  from  7,800  to  over  26,000  teachers,  80 
per  cent  of  whom  are  women.  The  pupils  at- 
tending the  primary  schools  in  1894  numbered 
280,000.  whereas  in  1914  the  attendance  in- 
creased to  900,000  pupils.  The  expenditures 
incurred  for  the  maintenance  of  the  schools 
rose  sixfold.  Population  increased  less  Aan 
twofold  during  that  period. 

Secondary. —  Secondary  education  was 
originally  shaped  after  European  models,  but 
the  schools  are  already  responding  to  the  mod- 
em demands  of  democracy.  From  mere  pre- 
paratory institutions  for  the  university  they  are 
fast  becoming  schools  of  advanced  education 
to  an  increasmg  number  of  men  and  women. 
In  1894  the  stuoents  in  secondary  colleges  num- 
bered 3,000,  which  number  rose  to  10,000  in 
1914,  the  expenses  being  increased  from  $400,- 
000  to  $2,500,000.  There  are  33  of  such  lyce- 
ums  (lo  in  1894)  eight  of  which  are  in  the  city 
of  Buenos  Aires  (only  one  in  1894).  Secon- 
dary education  is  not  compulsory. 

Normal. —  Normal  schools  are  for  primary 
teachers  and  for  secondary  teachers.  There 
are    also   special    institutions   for  teachers   of 


modem  languages  and  of  physical  training. 
Normal  schools  for  primary  teachers  numbered 
70  in  1914  (10  of  which  were  in  the  city  of 
Buenos  Aires)  with  an  enrolment  of  8,970 
students,  about  six  times  those  enrolled  20 
years  before.  They  offer  a  four-year  general 
course  followed  by  a  three-year  special  course 
leading  to  the  professor's  diploma.  Teachers 
graduating  from  normal  schools  are  eligible 
for  positions  of  $900  a  year.  Principals  get 
from  $1,250  to  $1,500.  After  25  years  teachers 
may  retire  with  95  per  cent  of  their  salary, 
provided  it  has  been  earned  during  four  years 
and  also  that  the  candidate  is  more  than  45 
years  old.  Normal  schools  for  secondary  teach- 
ers offer  courses  in  different  specialties  besides 
the  general  courses.  Graduates  who  secure  po- 
sitions as  teachers  in  secondary  schools  get 
from  $800  to  $3,600.  Salaries  of  principals 
vary  from  $2,500  to  $4,000  a  year.  Both  teach- 
ers and  principals  also  retire  with  the  95  per 
cent  of  their  last  salary,  but  only  after  30  years' 
work  the  remaining  conditions  being  equal. 

Minor  terms  of  special  study  are  required 
for  qualification  for  the  professions  of  chemist, 
midwife,  dental  surgeon,  surveyor  and  architect. 

The  University  of  C6rdoba  is  composed  of 
the  school  of  medicine,  the  school  of  engineer- 
ing and  the  school  of  law,  in  connection  with 
the  National  Academy  of  Sciences. 

In  order  to  follow  his  profession  in  the 
country,  the  professional  graduate  of  a  foreign 
university  is  obliged  to  prove  his  ability  by 
means  of  an  examination  before  some  Argen- 
tine university. 

Technical. —  Technical  education  also  is 
encouraged  by  the  national  and  provincial 
governments.  Prominent  among  those  of  the 
first  category  are  the  national  industrial 
schools,  similar  in  type  to  the  manual  training 
high  schools  in  the  United  States,  although 
the  courses  cover  six  years  and  afford  speciali- 
zation in  engineering,  architecture,  chemistry 
and  mechanics.  Other  technical  schools  of  a 
vocational  type  provide  training  in  the  various 
trades.  There  are  about  15  trade  schools  for 
girls  also  under  the  control  of  the  national  gov- 
ernment giving  instruction  in  dressmaking,  em- 
broidery, millinery,  flower,  lace  and  glove  mak- 
ing, metal  work,  telegraph  operating,  drawing, 
painting  and  inaustrial  arts.  Several  provinces 
also  have  established  schools  similar  to  these. 

Agricultural. —  Agricultural  education  is  of 
a  two-fold  type,  special  and  general.  Special 
or  so-called  regional  schools  look  toward  the 
education  of  future  workers  in  special  fields, 
such  as  the  sugar  industries  of  Tucuman.  the 
wine  industries  of  Mendoza,  the  lumber  in- 
dustry of  Misiones,  the  dairy  industry  of  the 
Plata  Valley,  the  fruit  industry  of  San  Juan 
and  several  other  regional  activities.  Other 
schools  provide  for  the  thorough  scientific  in- 
struction underlying  all  ag^ricultural  occupa- 
tions, and  they  are  of  a  type  similar  to  the  ag- 
ricultural colleges  in  the  United  States. 

Commercial  Schools. —  Commercial  schools 
for  men  and  women  offer  courses  in  commer- 
cial practice  (five  years),  bookkeeping  (four 
years)  leading  to  the  degree  of  public  account- 
ant (three  more  years).  A  more  recent  addi- 
tion to  the  scope  of  the  commercial  schools  is 
the  degree  of  doctor  for  advanced  work  in  eco- 
nomics. 

Other     Bdncatioiial     Interests.—  Besides 
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national  schools  for  abnormal  children,  deaf, 
dumb  and  blin<^  the  govemmfnt  is  establishing 
a  number  of  special  schools  for  weak  children 
in  need  of  f re^  air  as  well  as  mountain  or 
seaside  climate.  In  connection  with  such  pro- 
visions for  the  health  of  children  it  is  inter- 
esting to  mention  here  that  every  school  child 
in  the  city  of  Buenos  Aires  is  given  a  glass  of 
milk  at  the  noon  hour.  After  15  years  of  such 
practice  milk  drinking  has  become  a  habit 
among  all  classes  of  the  population,  thereby  re- 
ducing the  consumption  of  intoxicating  liquors. 

The  National  Academpr  of  Fine  Arts  gives 
free  instruction  in  drawmg,  painting,  decora- 
tive and  industrial  arts. 

Popular  interest  in  education  is  shown  by 
the  number  of  organizations  established  either 
with  the  purpose  of  studying  educational  prob- 
lems, helping  the  schools  or  conducting  edu- 
cational centres.  The  working  classes  them- 
selves, through  the  Socialistic  party,  have  done 
considerable  good  in  organizing  lectures,  edu- 
cational excursions  and  other  elements  of  self- 
improvement. 

Education  of  women  has  made  great  prog- 
ress in  Argentina.  In  certain  districts  primary 
and  secondary  schools  are  co-educational.  Also 
some  of  the  normal  schools  and  all  the  univer- 
sities. Pedagogical  departments  are  well  pat- 
ronized by  women  who  also  are  pre-eminent  in 
medical  studies.  Women  take  an  active  inter- 
est in  social  work,  notably  through  the  remark- 
able Philanthropic  Association,  which  although 
recognized  and  endowed  by  tne  national  gov- 
ernment is  practically  under  the  management 
of  a  woman's  board.  Women  are  active  in 
education  and  have  also  done  much  to  bring 
the  child-saving  agencies  to  the  present  stat€ 
of  efficiency. 

The  national  government,  as  well  as  some  of 
the  provinces,  maintains  numerous  scholarships 
to  support  Argentine  students  in  England,  the 
United  States,  Canada,  Italy,  France  and  Ger- 
many. Those  in  the  United  States  number 
about  50,  and  as  many  more  are  supported  by 
their  own  means  or  enjoy  private  scholarships; 
they  are  principally  engaged  in  studying  en- 
gineering, agriculture  and  commerce. 

No  fewer  than  300  young  Argentinos  are  at- 
tending courses  in  Europe,  the  great  majority 
of  them  paying  their  own  expenses. 

Ernesto  Nelson, 
Director-General    of    Secondary,   Commercial 
and  Industrial  Education  of  the  Argentine 
Republic. 

6.  AGRICULTURE.  Under  this  title 
we  shall  endeavor  to  treat  of  Argentine  agri- 
culture as  the  great  importance  of  the  subject 
deserves,  in  the  broadest  sense  of  the  word, 
with  such  economic,  geographic  and  even  his- 
toric implications  as  are.  for  the  sincerity  and 
thoroughness  of  our  study,  really  indispensable. 

The  area  of  land  under  cultivation  is  more 
than  95,000  square  miles,  and  its  chief  products 
are  as  follows:  Wheat,  more  than  105,000,000 
bushels;  oats,  61,000,000  bushels;  maize,  190,- 
000,000  bushels;  linseed,  40,000,000  bushels; 
sugiar,  more  than  280,000  tons.  Analyzing  the 
statistics  for  recent  years  we  find  that  between 
1^000,000  and  17,000,000  acres  are  devoted  to 
wheat,  about  16,000,000  acres  to  alfalfa,  10,000,- 
000  to  11,000,000  acres  to  Indian  corn  (maize), 
over  4,000,000  acres  to  linseed,  and  over  3,000,- 
000  acres  to  oats,  the  other  crops  being  barley. 


sugar  cane,  grapes,  rice,  potatoes,  cotton,  to- 
bacco, etc  But  the  fact  is  to  be  noted  that  of 
the  somewhat  more  than  1,000,000  square  miles 
embraced  in  the  republic  more  than  on&-third 
(about  334,000)  are  arable.  In  other  words, 
241,000  square  miles  of  the  arable  regions  re- 
main to  be  brought  under  cultivation.  It  is 
therefore  proper  to  regard  the  present  output 
of  cereals,  despite  its  unquestionable  imx>or- 
tance,  as  only  a  promise  of  the  vastly  greater 
crops  which  will  be  secured  when  the  limit  of 
Argentina's  potential  productivity  has  been  even 
approximately  attained.  Moreover  the  agricul- 
tural system  accepted  and  practised  in  Argen- 
tina at  the  present  time  is  as  far  as  possible 
removed  from  the  intensive  system,  its  aim  be- 
ing simply  and  frankly,  and  perhaps  with  over- 
emphasis of  facility,  to  obtain  the  maximum  ol 
profit  with  a  minimum  of  capital  and  labor. 
Compare  it  with  the  agricultural  system  of 
Canada.  We  may  call  the  former  ^extensive,* 
the  latter  intensive.  Thus,  in  Canada  the  farms 
of  less  than  200  acres  constitute  88  per  cent  of 
the  total  of  holdings  of  rural  property;  in  Ar- 
gentina the  holdings  are  relatively  large  and  it 
appears  that  farms  which  best  respond  to  the 
present  conditions  of  agriculture  there  are 
those  of  500  to  750  acres.  The  capital  required 
for  farming  operations  in  Canada  is  $59.25  gold 
per  hectare  (2.47  acres)  including  the  value  of 
the  land,  buildings  and  machinery;  in  Argen- 
tina, $27.70  gold  per  hectare.  The  amount  pro- 
duced in  a  given  area  by  the  Argentine  farmer 
can  be  greatlv  increased  whenever  it  becomes 
more  profitable  to  cultivate  intensely  than 
simply  to  extend  the  margin  of  cultivation. 

In  addition  to  the  arable  regions  we  have  to 
consider  a  second  one-third  part  of  the  entire 
area  of  the  republic  —  roughly  speaking  333,000 
to  335,000  square  miles  that  can  be  utilized  for 
sheep  or  cattle  and  to  a  large  extent  already 
have  been  assigned  to  the  stock-raising  indus- 
try. In  fact  live-stock  has  been,  from  the 
early  years  of  Spanish  colonization,  one  of  the 
two  principal  sources  from  which  the  wealth 
of  the  inhabitants  has  been  derived;  and  the 
figures  given  in  a  recent  census  are,  for  the 
entire  country:  80,000,000  sheep,  29,500,000  bo- 
vine cattle,  9,700,000  horses,  452,000  goats, 
3,050,000  pigs  and  920,000  asses  and  mules  — 
the  estimated  total  value  being  $700,000,000 
gold.  The  nucleus  of  the  supply  of  live-stock 
was  derived  mainly  from  Peru  and  Spain  in  the 
16th  and  17th  centuries. 

The  remaining!  areas  are  commonly  assumed 
to  be  (in  the  agncultural  sense)  unproductive; 
and  as  an  illustration  or  the  most  striking  ex- 
ample of  the  worthless  section,  it  has  been  cus- 
tomary in  the  past  to  mention  Argentine  Pata- 
gonia. But  in  the  light  of  recent  investigations 
and  practical  experiments  we  are  enabled  to 
correct  that  erroneous  impression;  and  it  is 
reasonable  to  expect  that  the  whole  subject  of 
Argentine  agricultural  expansion  will  be  re- 
vised when  essential  new  facts,  which  yrould 
have  been  called  heresies  even  a  decade  or  so 
ago,  are  arrayed  against  very  old  but  wholly 
imwarranted  prejudice.  Our  task  at  the 
moment*  is  to  set  forth  such  essential  facts. 

Agricultural  Patagonia.—  Argentine  Pat- 
agonia is  divided  into  five  parts,  namehr,  the 
territories  of  Rio  Negro,  Neuqu^n.  Qiubut, 
Santa  Cruz  and  Tierra  del  Fuego,  whose  com- 
bined areas  (about  775,000  square  kilometres  or 
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302,250  square  miles)  exceed  the  total  area  of 
Chile,  and  constitute  between  one-third  and 
one-fourth  of  the  entire  area  of  the  republic 
of  Argentina,  or  nearly  one-twentieth  of  the 
continent  of  South  America.  A  comparatively 
small  portion  of  the  Patagonian  regions  be* 
lonss  to  Chile,  and  forms  the  Chilean  territory 
of  Magallanes.  In  view  of  the  circumstance 
that  its  climate,  ranging  from  temperate  to 
cold  (since  it  extends,  roughly  speaking,  be- 
tween lat,  40''  S.  and  lat  55 **  S.),  favors  the 
.  development  of  vigorous  conmiunities,  we  note 
with  special  interest  records  of  Patagonia's 
agricultural  achievements  which  demonstrate 
the  fertility  of  the  soil,  accessibiUty  of  the  in- 
terior districts,  facilities  for  irrigation,  etc  The 
question  whether  this  distinctly  habitable  one- 
twentieth  of  South  America  possesses  such  ele- 
ments of  substantial  prosperity  has  entered  a 
new  phase:  and  it  is  obviously  a  very  large 
question.  The  18th  century  witnessed  a  race 
between  England  and  Spain  for  the  control  of 
this  region.  In  1774  the  Jesuit,  Thomas  Faulk- 
ner, having  penetrated  to'  the  heart  of  the 
country,  found  the  interior  so  unexpectedly  de- 
sirable that  he  urged  England  to  undertake 
its  conquest  The  Spanish  government,  when 
this  project  became  known,  hastened  to  take 
formal  possession  of  the  coast  by /establishing 
forts  there.  On  15  Dec.  1778,  an  expedition 
was  sent  from  Montevideo,  and.  after  a  voyage 
of  22  days,  a  landing  was  made  on  the  north 
shore  of  Valdez  Peninsula.  The  bay  (a  por- 
tion of  the  Gulf  of  San  Matias)  where  this 
landing  was  effected  received  the  name  of  San 
Jose.  Spanish  settlements  were  established 
there  and  at  Puerto  Deseado  —  die  latter  in 
what  is  to-day  the  territory  of  Santa  Crua. 
When  Spain  was  on  the  point  of  losing  forever 
her  control  over  Argentina,  England  decided  to 
strike,  but  aiming  first  at  the  capital,  neglected 
to  put  sufficient  force  into  the  blow  —  and  the 
captured  English  regimoital  flags  are  still  to 
be  seen  in  frames  and  under  glass  on  the 
pillars  of  San  Domingo  Church  at  Buenos 
Aires. .  A  quarter  of  a  century  passed.  Argen- 
tina, distressed  by  war  and  political  dissen- 
sions, was  shunned  by  nearly  all  Europeans 
excepting  soldiers  of  fortune.  Then,  after 
1832,  the  world  received  from  one  of  its  great- 
est men  extremely  unfavorable  impressions  in 
regard  to  this  portion  of  the  far  south.  When 
Captain  Fitzroy  on  the  Beagle  was  devoting 
his  attention  to  Patagonian  hydrography, 
Charles  Darwin,  as  the  naturalist  accompanying 
the  expedition,  pursued  his  investigations  on 
land.  iBut  inasmuch  as  Darwin's  studies  were 
in  the  main  confined  to  the  dreanr  repellent 
wastes  of  the  littoral,  he  of  course  depicted  the 
land  in  darkest  colors  on  accoimt  of  its  lack 
of  vegetation.  To  this  condemnatory  judgment 
was  due,  in  part,  the  delay  in  coloniring  cen- 
tral and  southern  Patagonia.  Genuine  coloniza- 
tion of  central  Patagonia  —  the  Chubut  terri- 
tory—began in  the  year  1865.  In  1862  an  im- 
portant emigration  society  had  been  formed  in 
England  with  the  object  of  establishing  col- 
onies in  Patagonia.  Two  representatives  had 
e3camined  Chubut  Valley  and  subsequently  ap- 
plied to  the  Argentine  Minister  of  the  Inte- 
rior, Dr.  Rawson,  for  an  assignment  of  na- 
tional government  lands.  In  the  name  of  the 
government  the  minister  stated  that  he  was 


ready  to  give  to  each  family  of  iamugrants  an 
adequate  portion  of  the  national  land.  On  28 
July  1865,  a  ship  arrived  from  Liverpool  with 
153  Welshmen  on  board,  and  in  September  of 
the  same  year  Colonel  Murga,  thereto  commis^ 
sioned  by  the  government,  came  to  point  out 
to  the  immigrants  the  land  assigned  to  them  in 
Chubut  Valley.  On  16  September  the  colony 
was  formally  established.  The  Argentine  flag 
was  hoisted  and  the  place  received  the  name 
of  the  Minister  of  the  Interior,  Rawson.  From 
the  very  beginning  a  lack  of  means_of_sub: 
sistence  occasioned  great  suffering.  Forty-eight 
newcomers  abandoned  the  community,  and  the 
government,  whose  energies  were  absorbed  by 
the  war  with  Paraguay,  could  extend  no  aid. 
Fortunately  the  starving  Welshmen  obtained  a 
little  food  from  the  Tehuelche  Indians.  The 
second  harvest  was  a  failure  because  the  rain- 
fall was  insufficient  When  the  colonists  aban- 
doned their  settlement  and  betook  themselves 
to  the  neighborhood  of  the  port  of  Madryn, 
Dr.  Rawson  promised  support  to  the  poor 
people  and  requested  them  to  remain  one  year 
longer  in  the  colony.  Thereupon  irrigation 
canals  were  cut.  At  one  stroke  the  situation 
changed.  Splendid  crops  of  wheat  were  pro- 
duced. From  the  year  1867  onward  the  har- 
vests were  good,  but  communication  with  the 
outside  world  was  very  imperfect.  Application 
was  made  to  the  national  government  for  as- 
sistance in  exporting  wheat  New  bands  of 
Welsh  immigrants  came  in  1874  and  1875.  Chu- 
but wheat  was  then  sent  to  Buenos  Aires  and 
the  Falkland  Islands.  The  colonists  established 
a  species  of  autonomous  government  electing 
for  diis  purpose  a  council  which  consisted  of 
12  members  and  which  promoted  the  public  in- 
terests and  discouraged  private  quarrels.  This 
council  of  12  elected  a  president  Thus  matters 
stood  until  1876,  when  a  commissioner  was  ap- 
I>ointed  to  represent  the  national  administra- 
tion. In  1881  the  inhabitants  of  Chubut  Valley 
numbered  1,000.  The  law  of  16  Oct  1884  re- 
lating to  the  national  territory  prescribed  for 
Chubut  the  following  houndanes:  On  the 
north,  lat.  42^  S.,  on  the  east  the  Atlantic  Ocean, 
on  the  south,  lat.  46°  S.,  said  the  Chilean  fron« 
tier  on  the  west  Under  this  law  a  governor, 
a  Federal  judge  and  other  officials  were  as- 
signed to  each  territory.  The  first  governor  of 
Chubut  L.  J.  Fontana,  installed  the  territorial 
administration  at  Rawson.    Governor  Fontana 

Sromntly  realized  that  he  knew  nothing  about 
le  10,000  S9uare  leag[ues  constituting  his  realm. 
Therefore,  in  the  spring  of  the  year  1885  he  set 
out  with  30  men  to  explore  the  Andean  valleys. 
The  entire  outfit  —  provisions,  a  large  number 
of  cattle,  etc.  —  haid  been  supplied  by  the  par- 
ticipants themselves;  and  the  reason  why  so 
many  colonists  undertook  the  journev  was  that 
certain  friendly  Indians  had  told  them  atx>ut 
the  fruitfulness  and  beauty  of  the  Cordillera 
valleys,  and  the  agreeable  climate  prevailing 
there  had  been  the  subject  of  much  praise.  The 
interior  of  Chubut  had,  indeed,  been  stu<tied  at 
certain  points  by  foreign  geologists  and  botan- 
ists but  not  a  word  had  been  said  about  the 
agricultural  possibilities  of  the  hinterland;  and 
in  Buenos  Aires  the  commercial  world  knew 
probably  less  about  the  southern  territories 
than  did  the  people  of  Europe. 

Fontana's  expedition  reached  the  foot  of 
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the  G>rdilieras  after  a  journey  of  three  months, 
and  there  the  wanderers  discovered  a  beautiful 
wide  vallesr  which  their  leader,  in  honor  of  the 
day  on  which  the  territorial  divisions  had  been 
decrc^  named  Valle  16  de  Octubre.  A  stock- 
farming  colony  was  founded  there.  Fontana 
has  characterized  the  newly  discovered  regions 
in  the  south  as  follows:  ^There  were  30  of  us 
and  we  belonged  to  four  different  nationalities, 
yet  all  declared  to  me  unanimously  that  they 
had  seen  no  other  spot  on  earth  where  nature 
had  combined  on  such  a  liberal  scale  whatever 
is  necessary  for  the  welfare  of  mankind.^ 

A  word  of  explanation  is  necessary  in  re- 
gard to  conflicting  accounts  of  certain  portions 
of  the  Patagonian  territories.  The  Rio  Negro 
Valley  and  Limay  region  have  been  described 
by  some  writers  as  very  fertile,  while  other 
writers  have  represented  them  to  be  entirely 
worthless  for  agriculture.  If  a  visitor  hap- 
pened to  come  at  the  close  of  a  rainy  season 
he  found  luxuriant  vegetation;  whereas  an- 
other visitor  arriving  in  time  of  drought  could 
scarcely  obtain  fodder  for  his  horse.  The  facts 
that  the  wheat  grown  in  the  valley  of  the  Rio 
Negro  is  as  good  as  or  better  than  the  Chu- 
but  wheat,  and  that  both  are  superior  to  the 
wheat  grown  in  the  warm  northern  provinces, 
deserve  to  be  kept  in  mind 

Increase  of  Agricultural  Resources.— 
The  assertion  has  been  made  that  the  Rio 
Negro  Valley  in  many  respects  is  like  the  Nile 
Valley.  Its  total  length,  from  the  point  where 
the  Neuou^  and  Limay  rivers  imite  to  form 
the  Rio  Negro  to  the  disemboguement  of  the 
latter  in  the  Atlantic,  is  about  275  miles,  and 
the  average  width  about  four  miles.  Great 
Britain's  old  ambition  to  which  we  have  re- 
ferred has  in  our  own  times  manifested  itself 
in  the  construction  of  railways  and  the  invest- 
ment of  very  large  sums  of  money  in  the  de- 
velopment of  the  country.  On  1  June  1899  the 
railway  connecting  Bahia  Blanca  and  Buenos 
Aires  with  Neuquen  was  opened,  and  this  gave 
readv  access  to  regions  which  formerly  were 
reached  b}^  long  stage-coach  journeys.  The 
English  spirit  of  daring  which  undertook  the 
extension  of  the  great  system  of  the  Southern 
Railroad  merits  recognition.  The  region  to  be 
•crossed  was  in  part  so  poor  that  the  prospect 
of  good  financial  returns  was  frankly  admitted 
to  be  remote,  and  no  colonization  could  be  ex- 

Sjcted  to  follow  except  in  the  Rio  Negro  Valley, 
ut  English  capitalists  looked  far  beyond  the 
S resent  and  saw  in  the  line  connecting  Bahia 
lanca  with  Neuqu6n  only  the  first  half  of  the 
g^eat  Trans-Andean  route,  which  should  sup- 
ply, for  the  products  of  south  Argentina  and 
south  Chile,  an  outlet  at  that  point  (Bahia 
Blanca)  which  has,  as  its  most  valuable  asset, 
a  natural  harbor,  much  deeper  and  better  for 
large  vessels  than  the  harbor  of  any  other 
place  in  the  extreme  southeast.  As  evidence 
of  the  interest  that  the  Argentine  government 
takes  in  the  southern  territories,  we  may  men- 
tion the  construction  of  the  Patagonian  Rail- 
road, which  was  begun  in  1908.  The  discovery 
of  petroleum  about  1907  near  Comodoro  Riva- 
davia  is  another  factor  in  the  growing  pros- 
perity of  southern  or  Patagonian  Ar^ntina.  It 
IS  to  be  noted  also  that  the  cultivation  of  ce- 
reals, with  all  its  promise,  is  not  the  most  im- 
portant source  of  wealth.     Stock- farming,  es- 


pecially sheep-farming,  dominates  here ;  in  fact, 
this  region  sustains  a  relation  to  the  provinces 
on  the  Rio  de  la  Plata  analogous  to  that  which 
the  Southwest  and  West  in  the  United  States 
held  to  the  Middle  and  Eastern  Sates  just  after 
the  Mexican  War.  The  progress  made  in  re- 
cent years  proves  that  these  territories  can  at 
least  produce  all  that  is  requisite  for  the  con- 
tinuance of  prosperity.  The  territory  of  Neu- 
qu^  made  gains  in  the  matter  of  population 
(white  and  Indian  in  the  proportion  of  three 
to  one)  to  such  an  extent  that  it  had  recently 
about  30,(X)0  white  inhabitants,  most  of  whom 
were  CHiileans,  and  about  10,(KX)  Indians;  and 
it  was  recorded  that  these  ^,000  individuals 
possessed  or  were  in  the  employ  of  those  who 
possessed  195,000  cattle,  105,000  horses,  676,- 
000  sheep,  170,000  goats  and  7,000  mules.  Cx)n- 
sidering  only  one  item,- we  note  that  there  were 
16.9  sheep  for  each  man,  woman  and  child. 
Some  progress  has  been  made  in  the  plans  for 
rendenng  navigable  the  Santa  Cruz  River.  In 
1909  a  steamer  carrying  manv  passengers  and 
a  cargo  of  80  tons  succeeded  in  going  up 
against  the  rapid  current  of  that  stream  as  far 
as  the  Rincon  (3hico  region,  which  was  for- 
merlv  regarded  as  inaccessible.  The  feasibility 
of  plans  for  river  improvement  which  shall  en- 
able larger  vessels  to  come  and  go  between  the 
wide  interior  zone  and  the  outside  world  has  to 
be  conceded.  It  is  of  highest  importance  to 
consider  the  agricultural  possibilities  of  these 
very  extensive  regions,  situated  in  latitudes 
that  favor  their  development  by  the  more  vig- 
orous classes  of  immigrants.  The  observation 
has  quite  recentlv  been  made  that  Argentina's 
expansion  into  the  temperate  southern  regions 
of  the  South  American  continent  is  in  its  own 
wajr  not  less  truly  interesting  than  are  the 
similar  westward  movements  in  the  United 
States  and  Canada,  the  eastward  one  in 
Russia  or  the  northward  one  of  South  Africa. 
This  is  Argentina's  wide  and  deep  frontier, 
the  borderland  in  which  pioneer  conditions  ^ve 
place  to  rapidly  growing  settlements,  and  scien- 
tific methods  convert  supposedlv  useless  areas 
into  sources  of  economic  wealth. 

Argentina's  Chief  Agricultural  Products. 
— At  this  point  it  is  desirable  to  form  correct 
and  veiy  mstinct  impressions  in  respect  to  each 
of  the  items  that  stand  at  the  head  of  the  list 
of  agricultural  products.  We  begin  with  the 
wheat.  It  will  be  seen  that  wheat,  represent- 
ing 57  per  cent  of  all  cereals  produced  in  the 
republic,  covers  approximately  17,000,(XX)  acres 
of  landMbut  if  labor  were  available  no  less 
than  80,000,000  acres  could  at  once  be  brought 
under  the  plow  for  its  cultivation.  There  is  a 
decided  tendency  to  increase  the  area  of  wheat- 
sown  lands  toward  the  south,  where  the  cli- 
matic conditions  are  even  more  favorable  —  a 
tendency  attributable  to  the  new  shipping 
facilities  at  Bahia  Blanca. 

With  the  steady  encroachments  of  tillage 
upon  the  pasture  the  need  for  opening  up  fresh 
areas  is  making  itself  felt  The  vast  available 
tracts  of  unoccupied  lands  could,  of  course,  be 
utilized  for  stock-raising,  but  the  indigenous 
grasses  are  too  coarse  and  unpalatable  for  for- 
age purposes.  These  coarse  grasses  will  have 
to  be  replaced  by  the  fine  short  grasses  grow- 
ing in  the  lowlands,  and  gradually  superseded 
by  alfalfa,  rye,  barley  and  oats.    These  changes 
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cannot  be  effected  without  a  considerable  out- 
lay of  capital,  which  may  in  turn  enhance  the 
already  high  prices  of  cattle. 

The  fertile  region  lying  north  of  the  prov- 
ince of  Buenos  Aires,  close  to  the  banks  of 
the  Parana  —  at  one  time  the  realm  of  herds 
and  flocks  —  is  to-day  the  principal  centre  of 
maize  cultivation.  Levee  work  is  in  progress 
on  one  of  the  islands  in  the  Parana  River  near 
Rosario  with  a  view  to  preventing  inundation 
at  the  period  of  floods.  Should  the  venture 
prove  successful  considerable  land  will  be  re- 
claimed on  this  and  on  other  islands  where  the 
soil  is  vexv  fertile.  It  is  estimated  that  these 
reclaimed  lands  are  worth  $100  per  acre. 

A  recent  issue  of  ^The  Argentine  Year  Book^ 
contains  the  statement  that  improvement  in  the 
g;rade  of  cattle  has  been  brought  about  by  the 
miportation  of  pedisree  animals  valued  at 
$8,000,000  in  about  13  years.  The  essentially 
cattle-breeding  zones  are  now  to  be  found  in 
the  provinces  of  Entre  Rios  and  Corrientes. 
Here  the  climate,  the  pastures  and  the  water- 
courses are  ideal  features  that  have  insured  the 
lasting  prosperity  of  this  pastoral  zone,  in 
which 'the  old  meat-packing  industry  still  sur- 
vives the  advent  of  the  large  modem  factories. 
The  pastoral  industry  is,  as  we  have  said,  ex- 
tending into  Patagonia,  which  is  already  being 
covered  from  the  Cordillera  to  the  Atlantic, 
with  flocks  that  promise  to  be  the  best  in  the 
republic.  The  Argentine  Republic  annually 
produces  in  the  neighborhood  of  300,000,000 
pounds  of  wool,  75  per  cent  of  which  comes 
from  white-faced,  long-wool  sheep,  Lincolns 
and  Leicesters,  and  is  known  in  the  world  mar- 
kets as  Argentine  crossbred.  When  sorted, 
this  wool  grades  largely  into  coarse  and  me- 
dium crossbred,  corresponding  to  domestic 
commons  and  domestic  one- fourth  bloods  in 
the  United  States.  The  fine  crossbred  of  Ar- 
gentina is  known  in  the  United  States  as  do- 
mestic three-eighths  blood.  Merino  fleeces 
form  20  per  cent  of  the  yearly  total,  produc- 
ing wool  that  is  graded  as  domestic  fiine  in  the 
United  States.  The  remaining  5  per  cent  is 
wool  of  black-faced  and  domestic  sheep.  The 
average  weight  of  the  fleece  is  5.3  pounds. 
Previous  to  the  war  France  and  Germany  were 
the  principal  buyers  of  the  wool  crop,  but  the 
United  States  has  now  become  the  principal 
purchaser,  taking  152,330  bales  (925  pounds) 
of  the  298,939  bales  exported  in  the  year  end- 
ing 30  Sept.  1916.  This  industry  in  Santa  Cruz 
is  represented  by  5,000,000  sheep,  which  yield 
12,000  metric  tons  (2,204.6  pounds)  of  wool, 
all  of  which  is  exported.  Within  the  last  30 
years  the  area  devoted  to  linseed  has  increased  • 
20  fold.  Argentina  is  to-day  the  largest  lin- 
seed producer  in  the  world.  Although  the 
plant  can  be  grown  in  nearly  any  part  of  the 
republic,  its  cultivation  is  confined  mainly  to 
the  territory  of  Pampa  Central  and  to  the 
provinces  of  Buenos  Aires,  Santa  Fe,  Entre 
Kios  and  C6rdoba. 

The  richest  alfalfa  fields  are  to  be  found  on 
the  immense  pampa  plains.  The  cultivation  of 
alfalfa  has  assumed  vast  proportions,  as  will 
be  seen  from  the  following  figures :  1872,  264,- 
500  acres;  1888,  585,000  acres;  1895,  1,780,000 
acres;  1912,  13,501,500  acres:  1914,  16,725,250 
acres.  This  forage  plant,  which  is  displacing 
the    native    grasses,    grows    so    rapidly   when 


favored  by  the  weather  that  three  or  four  crops 
are  easily  obtained.  Its  yield  is  six  to  eight  tons 
per  acre.  Formerly  all  the  alfalfa  grown  was 
consumed  in  the  country,  but  it  is  now  being 
exported  to  Brazil. 

Large  tracts  of  land  in  the  northwestern 
section  of  the  country  are  well  adapted  to  cot- 
ton, but  the  crop  has  made  little  progress. 
Most  of  the  cotton  grown  comes  from  the 
territory  of  Chaco.  It  is  also  grown  in  C6r- 
doba,  Santa  Fe  and  Corrientes.  The  annual 
production  is  about  1,230,000  pounds,  of  which 
about  60  per  cent  is  exported.  About  71,536 
acres  were  planted  under  beans  in  1914,  but 
although  a  primarily  agricultural  country,  Ar- 
gentina is  dependent  to  a  large  extent  on  im- 
ports for  its  supply  of  beans,  peas  and  chick- 
peas. Rice  is  produced  to  the  extent  of  15,000,- 
000  pounds  annually,  which  is  only  14  per  cent 
of  tne  rice  consumed  in  the  republic. 

When  discussing  the  general  outlook  in  a 
year  (1914)  of  depression  in  the  land  market 
the  ^ South  American  Year  Book^  for  1915 
published  the  following: 

*As  a  general  rule,  land  values  in  the  Ar- 
gentine are  below  those  current  in  other  coun- 
tries less  favorably  situated  as  regards  fertility, 
climatic  conditions  and  accessibility  to  mar- 
kets, and  that  being  so,  it  would  be  only  a 
matter  of  time  when  prices  would  revert  to 
their  old  level.  Every  year  the  land  is  becom- 
ing more  and  more  closely  settled  and  its 
productive  power  increased  and  the  country 
is  in  the  happy  position  of  having  a  practi- 
cally unlimited  market  for  its  staple  com- 
modities? 

If  we  desire  to  found  our  opinions  in  regard 
to  the  permanence  of  the  agricultural  pros- 
perity of  a  large  country  even  in  part  upon 
the  statistics  of  production  (a  procedure  always 
attended  by  risk  of  error),  we  must  at  least 
examine  the  figures  that  relate  to  long  periods 
of  time  and  to  years  in  which  fairly  normal 
conditions  prevailed,  rather  than  to  a  single 
year,  or  to  two  or  three  recent  years  alone,  in 
whidi  the  conditions  may  have  been  excep- 
tional. With  this  rule  in  mind  we  may  now 
revert  to  the  Canadian-Argentine  comparison, 
and  may  mention  the  suggestive  and  somewhat 

Propagandist  statistics  prepared  b;y  Senor  La- 
itte,  chief  of  the  Bureau  of  Agricultural  Sta- 
tistics and  Rural  Economy  for  the  Ministry  of 
Agriculture  of  the  Argentine  Republic,  which 
show  that  the  increase  m  land  farmed  in  Can- 
ada between  1871  and  1891  was  75  per  cent; 
the  increase  in  the  area  devoted  exclusively  to 
the  cultivation  of  cereals  in  Argentina  between 
1895  and  1909  was  284  per  cent  Such  figures 
arrest  attention,  especially  because  the  inhabit- 
ants of  the  two  countries  compared  are  about 
equal  in  number.  The  increase  in  the  number 
of  hectares  (one  hectare  =  2.47  acres)  of  culti- 
vated land  in  Argentina  since  the  first  year  of 
independence  is  shown  as  follows:  From  1810 
to  1888,  only  2,300,000  hectares;  from  1888  to 
19ia  nearly  17,000,000  hectares.  Exported 
products  of  stock  farming  alone  were  valued 
at  only  $3,300,000  in  1822  and  at  $71,075,955  in 
1888,  but  in  1915  their  value  was  $218,780,485. 
From  statistics  prepared  in  the  year  1914  (De- 
partment of  Agriculture,  Argentine  Republic; 
Kicardo  Pillardo,  Director-General,  Commerce 
and  Industry)  we  extract  the  returns  of  the 
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four  principal  products  of  the  arable  regions, 
showing  that  Argentina  exported  as  follows : 

In  1904 

Wheat 166,947,891  gold 

Maize 44.391, 196  gold 

Linseed 28.359,923  gold 

Oate 541.973  gold 

In  1913 

Wheat 1102.631 ,  143  gold 

Maize 112,292.394  gold 

Linseed 49.910. 201  gold 

Oats 20,447.278  gold 

Summarized,  the  value  of  exports  of  these 
four  products  increased  during  that  decade 
from  $140,240,983  gold  in  1904  to  $285,281,016 
gold  in  1913.  In  1916  there  were  16^088,963 
acres  under  wheat,  3,207,411  acres  under  lin- 
seed and  2,525,402  acres  under  oats.  The  of- 
ficial estimate,  published  17  Dec.  1916,  places 
the  wheat  yield  for  1916  at  77.393,258  bushels, 
linseed  5,280,071  bushels  and  oats  at  33,610,157 
bushels.  Exports  of  linseed  from  1  Jan.  to 
7  Dec.  1916  amounted  to  619.210  tons,  of  which 
the  United  States  took  209.337  tons. 

Another  comparison  was  suggested  to  the 
writer  in  the  course  of  studies  he  made  in  the 
province  of  Buenos  Aires  and  in  the  Para- 
guay-Parana-La Plata  regions  between  Asun- 
ci6n  and  the  city  of  Buenos  Aires,  namely,  the 
comparison  with  the  pastoral  industry  of  Aus- 
tralia, that  country  which  rivals  Argentina  in 
flocks  and  herds,  as  clearly  appears  from  the 
fact  that  Australia  at  the  close  of  1904  pos- 
sessed 65,822,918  sheep,  7,868,520  cattle,  1,595,- 
256  horses,  etc.;  and,  thanks  to  the  character- 
istic Australian  rapidity  of  increase  at  the  end 
of  1911  the  number  of  sheep  in  the  common- 
wealth was  93.003,521  •  of  cattle  11,828,954,  and 
of  horses  2,279,027.  In  regard  to  this  matter 
the  writer  was  glad  to  avail  himself  of  the  tes- 
timony of  those  who  have  engaged  in  this  in- 
dustry on  a  large  scale  in  both  countries;  and 
there  seems  to  be  no  doubt  that,  tested  by  such 
practical  experience,  the  conditions  in  southern 
and  central  Argentina  are  found  to  be  unsur- 
passed. 

Unquestionably  the  main  support,  and  a 
very  substantial  one,  of  Argentina's  leadership 
in  varied  or  mixed  agriculture  is  her  possession 
of  good,  fertile  soils,  in  flat  or  nearly  level 
areas  of  vast  extent,  grass-grown  and  not  cov- 
ered with  forests  that  have  to  be  cleared  away, 
easy  of  access,  lying  open  and  ready,  for  the 
plough  in  regions  so  temperate,  as  a  rule,  that 
agricultural  work  can  proceed  almost  without 
interruption  throughout  the  entire  year  and 
cattle  can  be  kept  always  in  the  open  and  at 
pasture.  Invasions  of  locusts  occur  and  in  the 
past  have  proved  to  be  exceedingly  destruc- 
tive; but  preventive  measures  can  in  the  long 
ran  so  reduce  the  iniury  from  this  source  that 
it  will  become  a  negligible  quantity.  Irrigation 
is  required  in  many  sections,  though  it  is  trae 
that  m  the  rich  alluvial  central  basin  of  the 
valley  of  the  Rio  de  la  Plata  the  annual  rain- 
fall averages  30  inches;  but  it  is  demonstrable 
that  irrigation  constitutes  a  better  and  much 
safer  reliance  for  the  farmer  than  mere  rain- 
fall in  every  region  not  mountainous  and  not 
occupying  an  exceptional  position  with  respect 
to  permanent  air  and  water  currents.  From 
Rio  Negro  to  Misiones,  in  the  sub-tropical 
northeast,  and  to  Jujuy  and  Catamarca.  in  the 
Andean  Northwest,  soils  of  excellent  quality  and 


great  or  sufficient  depth  have  been  known,  or 
cultivated  successfully  without  knowledge,  for 
many  years;  and,  as  we  have  seen,  we  are  at 
liberty  to  entertain  a  favorable  opinion  in  re- 
gard to  soils  in  the  Argentine  Patagonian  ter- 
ritories. 
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Marrion  Wnxox. 

7.  COMMERCE.  In  the  vear  1915  Ar- 
gentina's imports  amounted  to  $2l8»95 1.000  and 
exports  to  $539,000,000,  while  in  1916  the  value 
of  imports  was  $211,310,688  and  of  exports 
$453341,507.  In  1914  the  total  foreign  trade, 
exclusive  of  coin  and  bullion,  was  $602,439,880 
(U.  S.  gold),  that  being  the  sum  of  imports  to 
ttie  value  ot  $263,663,363  and  exports,  $338»776,- 
517.  More  nearly  normal  was  the  year  1913, 
the  last  wholly  normal  year  before  the  Euro- 
pean War,  in  which,  according  to  the  official 
report  of  the  statistical  office,  the  total  foreign 
trade  of  the  republic  was  $877,711,376  (U.  S. 
p;old,  equivalent  to  904,857,089  pesos),  that  be- 
mg  the  sum  of  imports  valued  at  $406,711,966 
'421,352,542  pesos)  and  exports  $468,999,410 
483,504,547  pesos).  In  1913  the  imports  from 
ireat  Britam  were  valued  at  $126,959,989; 
from  Germany,  $69,172,279;  from  the  United 
States,  $60,171,867;  from  France,  $36,933,537. 
To  Great  Britain  in  th^  same  year  the  exports 
were,  in  value,  $11,756,777;  to  Germany.  $56,- 
178,368;  to  France,  $36,586,981;  to  the  United 
States,  $22,207,%5.  The  chief  imports  are: 
Food  products,  textiles  and  allied  products, 
manufactured  articles  of  iron  and  steel,  rail- 
way supplies,  agricultural  implements,  electric 
apparatus,  glass  and  china  ware,  chemicals, 
building  materials,  manufactured  articles  of 
hides  and  skins,  oils  and  beverages.  The  chief 
exports  are  products  of  agricultural  and  pas- 
toral industry,  of  the  forests  and  of  the  mines. 
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During  the  decade  1904-13^  commercial  prog- 
ress on  the  part  of  Argentina,  Uruguay,  Qifle 
and  Brazil  has  been  espedallv  noteworthy ;  and 
we  learn  by  consultation  of  the  official  data  that 
the  percentages  of  increase  are  as  follows: 
Argentina,  shgfatly  more  than  108  per  cent  in- 
crease; Uruguay,  104  per  cent  increase;  Chik, 
slightly  more  than  94  per  cent  increase ;  Brazil, 
54  per  cent  increase.  Arp^entine  exports  (with 
values  in  gold  dollars)  m  a  single  year  pre- 
ceding the  outbreak  of  the  war  in  Europe  are 
listed  as  follows:  Live-stock,  $8,770,046;  meat, 
hides,  wool,  etc.,  $136,336,218;  manufactured 
animal  products,  $18,124,419;  by-products,  $2,- 
569,451 ;  agricultural  products  (in  the  restricted 
sense,  products  of  tillage  or  of  the  £eld  and 
garden),  including  raw  material,  manufactured 
and  by-products,  $301,267,094;  woodland  prod* 
nets,  $10,617,965;  products  of  the  chase,  $1,- 
816,911;  mineral  products,  $194,690;  other  prod- 
ucts, $3,807,734. 

Of  the  cereals,  Argentina  exported  592,797 
Ions  of  oats  in  1915,  74,899  tons  of  barley,  4,921 
tons  of  rye,  4,330.594  tons  6i  com,  2^1 1,514 
tons  of  wheat  and  116,049  tons  of  com  meal. 
The  exports  of  frozen  beef  reached  a  record 
figure  in  1916,  while  the  exports  of  mutton 
were  less  than  in  any  year  in  the  last  five-year 
period.  The  shipments  of  chilled  and  frozen 
beef  in  1916  were  47  per  cent  more  than  in  the 
last  normal  year,  1913. 

Argentine  imports,  value  in  gold  dollars, 
during  the  same  vear  were:  Live-stock,  $1/419.- 
290;  animal  foods,  $6,572,463;  vegetable  foods 
and  fruits,  $2,583,251 ;  spices  and  condiments, 
$8,096,967;  vegetables  and  cereals,  $6,727^48; 
substances  for  infusions,  etc.,  $9,517,360;  nour, 
macaroni,  bread,  etc.,  $1,434,066;  tobacco  and 
manufactures  of,  $7,038,055;  wines,  $9,866,310; 
spirits  and  ]i9Uors,  $3,022,088;  other  drinks,  $1,- 
153,760;  textiles,  raw  and  manufactured,  $89,- 
560,214  (this  includes  silk,  $7,060,063;  wool, 
$16,751,832;  cotton,  $41,407,338,  and  sundries, 
$24,320,981)  ;  vegetable  and  mineral  oils,  $23^- 
778,916;  chemical,  medicinal  and  pharmaceutic 
cal  substances  and  products,  $15,193,658;  paints 
and  dyes,  $2,535,437;  timber  in  bulk,  $4,252,600; 
timber  worked,  $6,576,339;  paper  and  paste- 
board, $6,011,345;  sunary  paper  manufactures, 
$3,890,640;  leather  and  manufactures  of,  $4,- 
610,560;  iron  (raw  material),  $24,149,251;  iron 
and  steel  manufactures,  ^5,891,054;  other 
metals  unwrought  or  manufactured,  $14,257,- 
919;  agricultural  machinery,  sackinR,  seeds, 
etc.,  $9,124,632;  railway  material,  vehicles  of 
all  classes,  etc..  $37,223,336;  stone,  clay,  glass, 
$36,577,913  (including  raw  material,  ^1,640,- 
937,  and  manufactured,  $4,936,994);  building 
material,  $35,775,580;  electrical  supplies,  $10,110,- 
088 ;  sundry  articles  and  manufactures,  $14,399,- 
584.  The  foreign  trade  of  Argentina  in  1916 
amounted  to  760,755,161  gold  pesos  ($733,74&- 
324),  of  which  imports  represented  217,409,322 
pesos  ($202,940,400)  and  exports  543,345,839 
pesos  ($524,057,350).  This  gives  the  country 
an  apparent  favorable  balance  of  trade  of  325.- 
936,517  pesos  ($314,365,752). 

Commerce  with  the  United  States^— In 
1915  the  exports  from  the  United  States  to 
Amntina  were  valued  at  $53,912,544.  The  rec- 
ord of  Argentina's  commerce  with  the  United 
States  during  20  years  (1895  to  1914,  inclu- 
sive)  shows  a  very  marked  preponderance  of 
imports  over  exports,  except  in  the  first  and 


last  of  those  years.  Thus,  in  1895  Argentina 
imported  from  the  United  States  goods  valued 
at  $6^419,519,  and  exported  to  the  United 
States  goods  valued  at  $8,589,278;  and  in  1914 
the  figures  were  $35,585,913  for  imports  and 
$41,680,985  for  exports.  But  in  the  years  that 
mtervened  the  balance  of  trade  in  favor  of  the 
United  States  was  conspicuously  large.  The 
importance  of  the  Argentine  market  will  be 
most  readilv  appreciated  when  we  ascertain, 
from  a  study  of  the  records  for  the  year  1913, 
that  the  value  of  merchandise  exported  from 
the  United  States  to  Argentina  was  nearly 
(within  $7,430)  as  great  as  the  value  of  mer- 
chandise exported  from  the  United  States  to 
Brazil,  Uruguay,  Paraguay  and  Ecuador  com- 
bined; and  that  it  was  $12,543,939  greater  than 
the  sum  of  exi>orts  from  the  United  States  to 
Chile,  Colombia,  Peru^  Venezuela,  British 
Guiana,  Bolivia,  Dutch  (^uiana,  French  Guiana 
and  the  Falkland  Islands.  In  brief,  Argentina 
received  362  per  cent  of  the  total  exports  from 
the   United   States   to   South   America.     The 

Principal  articles  thus  supplied  by  the.  United 
itotes  to  Argentina  were:  Iron  and  steel,  raw 
material  and  manufactures  of  33.4  per  cent  of 
total  supplied  by  the  United  States  to  South 
America;  wood  and  manufactures,  62  per  cent 
of  total;  oils  —  animal,  mineral  and  vegetable, 
39.8  per  cent  of  total;  agricultural  implements, 
82  jper  cent  of  total;  cars,  carriages,  other 
vehicles  and  parts  of,  35^  per  cent  of  total; 
leather  and  manufactures  of,  42.5  per  cent  of 
total;  fibres,  vegetables  and  manufactures  of. 
74  per  cent  of  total;  engines,  locomotives  and 
railway  material,* 21.1  per  cent  of  total;  aero- 
planes, automobiles,  bicycles,  motor  and  other 
cycles,  38.5  per  cent  of  total;  chemicals,  dmgs, 
dyes  and  medicines,  36  per  cent  of  total;  naval 
stores,  36.4  per  cent  of  total ;  paper  and  manu- 
factures of  44.6  per  cent  of  total;  other  goods 
of  minor  importance,  14.9  per  cent  of  total 
According  to  the  Argentine  commercial 
statistics  of  1913  goods  to  the  value  of  $22,* 
135,215  from  the  United  States  were  received 
duty  free.  It  is  necessary,  however,  to  em- 
phasize in  this  connection  the  fact  that  among 
the  seven  nations  that  lead  in  exports  to  Argen- 
tina, the  United  States  took  only  a  third  posi- 
tion, surpassed  by  Great  Britain  and  Germany 
and^  followed  by  France.  Italy,  Belgium  and 
Spain,  until  there  came  the  enormous  increase 
that  characterized  the  years  1913-17,  inclusive, 
and  which  was  due  to  the  vast  decrease  in  pro- 
duction of  the  European  countries  because  of 
the  war. 

In  1916  the  United  States  imported  from 
Argentina  articles  valued  at  $100,000,000,  apr 

Proximately,  and  the  value  of  exports  from  tibe 
Jnited  States  to  Argentina  in  1916  was  about 
$65,000,000.  Consult  Americas,  The  (New 
York,  published  monthly,  1914  et  seq.)  ;  <Ar- 
gentine  International  Trade >  (Panama-Pacific 
Int.  Exp.,  1915,  Buenos  Aires,  Department  of 
Agriculture,  1914). 

Marrion  Wilcx>x. 
8.  MINING  AND  MANUFACTURING 
INDUSTRIES.  Although  it  is  true  that 
gold,  silver  and  copper  have  been  mined  in  a 
small  way  from  early  times,  the  mining  indus- 
try in  Argentina  has  not  been  developed  to  any 
great  extent.  It  is  often  said  that  the  main 
reason  is  the  total  lack  of  manual  labor;  that 
the  mineral  outcrops  are  found  in  the  Andean         t 
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region  where  labor  is  scarce;  that  the  mineral 
zone  has  an  area  of  48,000  square  niiles  and  is 
inhabited  by  only  20,000  people,  living  mostly 
in  or  near  the  town  of  San  Rafael ;  and  that  a 
large  area  is  altogether  unpopulated.  The 
means  of  communication  (as  stated  in  consular 
reports,  etc.,)  are  insufficient,  and  on  those 
lines  that  do  exist  a  prohibitive  freight  is  ex- 
acted. Writers  mention  districts  ^reported  to 
contain*  copper,  petroleum,  silver,  iron, 
borax,  sulphur,  gold  and  tin.  But  it  is  quite 
safe  to  say  that  districts  which  are  with  cer- 
tainty known  to  contain  such  things  in  paying 
quantities  do  not  remain  unpopulated  or  wholly 
unprovided  with  manual  labor.  Means  of 
communication  are  provided  readily  enough  in 
any  part  of  the  republic  that  particularly  rc- 

auires  and  can  make  uncommonly  good  use  of 
lem;  in  fact,  the  capitalists  interested  in 
Argentine  railway  development  are  especially 
alert.  The  conclusion  is  that  mines  which  are 
referred  to  in  such  terms  are  not  of  sufficient 
value  to  attract  capital  and  labor  for  their 
development.  But  in  C6rdoba  province  (which 
has  a  large  population  and  railways)  copper, 
silver,  gold,  marble  and  lime  are  foiind.  Jujuy 
has  mines  of  gold,  silver,  copper,  mercury, 
borax,  salt  and  asphalt.  Other  mining  dis- 
tricts are  those  of  the  province  of  Salta,  which 
have  kaolin,  beside  the  minerals  found  in  Jujuy. 
Similarly  the  provinces  of  Catamarca,  Rioja 
and  San  Juan  have  mineral  products.  Mining 
of  marble  and  wolfram  is  the  principal  indus- 
try of  San  Luis;  Chubut  and  M^endoza  produce 
coal  and  petroleum.  In  1915  there  were  15 
petroleum  wells;  petroleum  i^ exploited  by  the 
government  and  eight  private  companies;  gold 
IS  found  in  Tierra  del  Fuego,  Santa  Cruz  and 
Chubut.    See  Commerce  (Article  7). 

Nearly  all  the  important  branches  of  human 
industry  are  represented  in  the  period  of  de- 
velopment that  began  after  the  year  1875. 
Manufacturing  establishments  at  the  present 
time  produce  standard  varieties  of  food,  cloth- 
ing, building  material,  furniture,  etc.,  to  a 
limited  extent;  but  the  republic,  agriculturally 
so  powerful,  is  both  willing  and  able  to  con- 
tinue to  be  a  purchaser  of  such  manufactured 
articles  as  can  be  produced  more  correctly  and 
at  less  cost  in  the  United  States  and  in  Europe. 
Naturally  the  preparation  of  products  of  agri- 
cultural and  pastoral  industries  for  domestic 
and  foreign  markets  increases  rapidly,  favored 
by  whollv  exceptional  conditions.  Flour  and 
sugar  mills  are  m  vigorous  and  profitable  oper- 
ation, and  the  dairies  have  increased  remark- 
ably. There  are  525  creameries,  16  butter  fac- 
tories, 129  cheese  factories,  etc,  a  total  of 
1,259  establishments  connected  with  dairies. 
During  the  last  reported  year  over  35,000,000 
pounds  of  cream  were  produced,  20,0(X),000 
pounds  of  butter,  and  1^000,(XX)  of  cheese. 
The  estimated  value  of  these  products  was 
about  $8,000,000.  The  production  of  sugar  and 
wine  tends  to  increase,  the  annual  output  now 
exceeding  230,000  tons  of  the  former  and  500,- 
000,000  quarts  of  the  latter.  Tucumin  has  72 
per  cent  of  the  registered  sugar  mills  of  the 
republic.  Mendoza  is  the  centre  of  the  wine 
district.  Important  also  are  the  tanneries 
(about  200  in  ntmiber),  the  manufactories  of 
cigars  and  cigarettes,  of  furniture,  etc.  But 
it  is  a  mistake  to  speak  of  Argentine  manufac- 
tures and  mining  as  though  tney  ranked  with 


Ar^^entine  agriculture.  They  do  not;  and 
their  attainment  of  such  rank  in  the  near 
future  is  highly  improbable.  According  to  the 
last  industrial  census,  there  were  31,^  fac- 
tories in  Argentina,  employing  a  total  of  329,- 
490  persons.  The  total  capital  was  $727,591,135. 
and  the  output  was  valued  at  $1,227,549,196. 

According  to  an  industrial  census  taken  in 
1914,  Buenos  Aires  at  that  time  had  437  shoe 
manufactories,  which  gave  employment  to 
9,970  workmen  and  consumed  raw  material 
valued  at  $8,460,418,  of  which  $5,854,172  worth 
was  domestic  and  $2,606,246  imported.  The 
combined  annual  sales  of  these  factories 
amounted  to  ^16,448,514.  It  is  estimated  that 
the  industry  in  Buenos  Aires  represents  ap- 
proximately 75  per  cent  of  the  total  for  the 
country. 

Marrion  Wilcox. 

9.  BANKING  AND  FINANCE.  The 
first  important  operation  of  credit  made  by 
Argentina  was  a  loan  negotiated  with  Messrs. 
Baring  Bros.  &  Co.,  of  London,  in  the  year 
1823,  bearing  interest  at  the  rate  of  6  per  cent 
and  2^  per  cent  amortization,  issued  at  90  per 
cent.  Shortly  after  this  operation,  internal 
political  troubles  caused  the  suspension  of  in- 
terest: and  not  until  many  years  after,  during 
the  administration  of  President  Mitre,  did  the 
republic  resume  the  service  on  its  debt. 
Eventually  the  stockholders  of  the  bonds  re- 
ceived their  full  capital  and  interest  in  new 
bonds.  During  the  years  1883  to  1885  many  of 
the  Argentine  provinces  issued  loans  in  order 
to  assist  in  establishing  national  banks  under 
a  special  national  law.  A  number  of  these 
provinces  negotiated  their  loans  in  Europe, 
principal  with  French  bankers.  Unfortu- 
nately, owing  to  the  crisis  in  1890,  the  provinces 
suspended  service  of  interest  on  these  loans, 
the  countnr  suffering  at  the  same  time  a  great 
crisis;  and  although  the  national  government, 
during  the  presidency  of  Dr.  Pellegrini,  who  is 
remembered  as  an  able  statesman,  endeavored 
to  continue  the  service  in  cash^  it  could  not  do 
so.  At  that  time  Dr.  Victorino  de  la  Plaza 
(subsequently  President  of  the  republic)  trans- 
mitted to  Buenos  Aires  sound  financial  views 
prevailing  in  London,  and  by  his  counsel  the 
funding  loan  was  issued  to  pay  service  in  bonds 
instead  of  cash  for  five  years.  Before  the  ex- 
piration of  that  time  the  country  renewed  the 
normal  service  in  cash  of  its  entire  debt.  Soon 
afterward  the  national  government  decided,  in 
the  interest  of  the  credit  of  the  country,  to 
make  arrangements  to  assume  the  loans  created 
bv  the  provinces,  giving  national  bonds  in  ex- 
change for  the  provincial  bonds;  and  thus  the 
loans  issued  by  the  different  provinces,  as  we 
have  mentioned  above,  were  withdrawn.  The 
same  thing  was  done  with  the  railway  guar- 
anties^ under  national  laws,  given  for  the  con- 
struction and  equipment  of  lines.  In  conse- 
quence of  the  financial  crisis  of  1890.  these 
guaranties  were  not  punctually  paid,  and  it  was 
decided  to  treat  this  question  in  a  radical  way 
by  computing:  the  value  of  each  guaranty  and 
giving  to  the  railway  4  per  cent  national  bonds. 
Fifty  million  dollars  assigned  to  this  purpose 
are  known  as  national  railway  bonds.  The 
credit  of  the  Argentine  Republic,  thus  com- 
pletely re-established,  has  been  maintained  dur- 
ing a  lon^  period  without  an  interruption,  not- 
withstandmg  the  difficult  moments  experienced 
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in  the  years  1914-16  over  all  the  world  in  con- 
sequence of  the  European  War.  It  is  but  just 
and  right  to  mention  in  this  connection  the 
able  manner  in  which  the  President,  Dr.  de  la 
Plaza,  controlled  the  finances  of  the  country. 

Aid  Extended  bv  British  and  American 
Bankers.-- Nearly  all  the  loans  made  by  the 
Argentine  Republic  were  issued  under  the 
auspices  of  Ld^essrs.  Baring  Bros.  &  Co.,  who 
have  been  the  friends  and  bankers  of  the  coun* 
try  from  the  beginning,  and  have  won  the 
respect  and  the  sympathy  of  all  the  Argentine 
people.  Many  of  the  principal  loans  of  the 
republic  were  issued  solely  for  the  construc- 
tion of  railways,  water  and  drainage,  port- 
works,  and  otner  improvements,  all  of  which 
bdong  to  the  national  government  and  earn 
enough  to  pay  the  service. 

American  bankers  have  had  imtil  quite  re- 
cently little  direct  negotiation  with  Argentina, 
Messrs.  J.  S.  Morgan  &  Co..  of  London,  issued 
a  loan  jointly  with  Messrs.  Baring  Bros.  &  Co., 
in  1886-^7 ;  again,  but  on  this  occasion  unaided, 
issued  the  fundinp:  loan  of  1890;  and  also  or- 
ganized and  retamed  a  large  interest  in  one 
of  the  railway  companies,  the  Argentine  Great 
Western  Railway,  now  known  as  the  Pacific 
Railways.  The  only  direct  loan  contracted 
with  American  bankers  was  one  for  $10,000,000 
made  by  the  province  of  Buenos  Aires  in  1882 
with  Messrs.  Morton,  Bliss  &  Co.,  who  took  the 
whole  amount.  This  loan,  according  to  the  state- 
ment in  Don  Pedro  Agote's  book  on  finance, 
was  the  first  Argentine  loan  issued  at  par,  and 
was  brought  out  in  the  London  market.  The 
same  firm,  afterwards  the  Morton  Trust  Co., 
now  the  Guaranty  Trust  Co.,  of  New  York, 
has  maintained  intelligent  interest  in  and  con- 
tinued its  friendly  relations  and  financial  con- 
nections with  Argentina.  Compare  the  memo- 
randum on  the  finances  of  Argentina  submitted 
by  Dr.  Samuel  Hale  Pearson,  in  Proceedings 
of  the  First  Pan-American  Financial  Confer^ 
encc  (Washington  1915). 

Since  the  loan  of  1882,  the  first  financial 
operation  of  marked  and  conspicuous  impor- 
tance negotiated  with  the  banks  of  the  United 
States  was  an  advance  for  a  short  period  of 
$15,000,000  made  in  1914  by  the  National  City 
Bank  of  New  York  and  its  associates.  Its 
sequel  was  the  new  issue  made  in  1915  by  the 
same  bank  and  its  associates  for  a  further 
amount  of  $25,000,000,  the  object  of  the  second 
issue  being  the  retirement  of  the  first  advance 
of  $15,000,000;  and  it  must  be  understood  that 
the  issue  by  the  National  City  Bank  and  its 
associates  was  part  of  a  loan  of  $50,000,000  of 
which  Messrs.  Baring  Bros.  &  Co.,  of  London, 
issued  the  other  half  in  London.  With  this 
loan  for  five  years,  a  number  of  small  advances 
have  been  retired. 

La  Caja  de  Conversi6n  was  created  by 
national  law  in  the  year  1896.  Its  duties  have 
relation. to  the  exchange  of  used  notes  for 
new;  the  receipts  of  gold  and  issuance  of  paper 
money  for  its  legal  value  (444,  gold,  per  dol- 
lar), or,  vice  versa,  the  conversion  of  paper 
into  gold  at  the  same  rate;  the  exclusive  con- 
trol of  the  printing  and  issuing  of  the  cur- 
rency of  the  country,  etc.  \Vhen  the  Caja  de 
Conversi6n  was  created  the  circulation  of  cur- 
rency in  the  republic  was  about  $300,000,000, 
but  to-day  it  is  about  $600,000,000;  the  gold 
value  is  about  $425,000,000,   and  against  this 


there  is  in  the  vault  nearly  $300,000,000,  or  about 
70  per  cent  of  the  notes  issued. 

Development  of  Argentine  Banking.— 
And  now  a  few  words  in  regard  to  the  Argen- 
tine banking  system.  During  the  early  years 
of  the  independence  of  the  country  a  number 
of  banks  were  established,  although  the  old 
Bank  of  the  Province  of  Buenos  Aires,  founded 
in  the  year  1802,  continued  to  lead  them  ail. 
This  was  a  bank  of  issue,  having  fiscal  privi- 
leges, and  became  a  very  powerml  institution. 
It  was,  indeed,  the  pioneer  and  founder  of  the 
wealth  of  the  country,  its  useful  practice  be- 
ing to  loan  its  money  at  low  interest,  with  a  5 
per  cent  amortization  each  three  months,  to 
the  farmers  and  owners  of  land,  enabling  them 
to  improve  and  develop  the  ranches.  By  such 
means  did  the  principal  land  owners  of  Argen- 
tina make  their  fortunes.  This  bank  had  close 
relations  with  Messrs.  Baring  Bros.  &  Co.,  and 
became  very  powerful,  having  large  credits  in 
London  and  controlling  the  exchange  market 
for  many  years;  nevertheless  the  financial  and 
political  crisis  of  1890  caused  its  suspension, 
and  years  passed  before  it  was  reorganized 
with  a  capital  of '  $30,000,000.  To-day  it  is 
half-owned  by  the  province  of  Buenos  Aires 
and  half  by  private  shareholders.  In  the  year 
1873  a  group  of  wealthy  citizens  organized  a 
national  bank,  the  government  contributing 
half  of  the  capital,  and  for  many  years  this 
was  a  powerful  institution,  helping  the  develop- 
ment of  Argentine  industries,  such  as  the 
sugar  in  Tucuman,  the  wine  industry  in  the 
provinces  of  Mendoza  and  San  Juan,  and 
agriculture  in  the  province  of  Santa  Fe.  This 
institution  also  experienced  financial  difficul- 
ties in  the  crisis  of  the  year.  1890.  During  Dr. 
Pellegrini's  administration,  in  the  year  1891, 
the  Banco  de  la  Nacion  Argentina  was  created, 
with  a  capital  of  $50,000,000  currency  (this 
bank  taking  over  the  liquidation  of  the  Banco 
Nacional).  It  is  an  entirely  official  bank,  and 
one  of  the  articles  of  its  *law  of  creation*  con- 
tains the  provision  that  all  the  net  profits  are 
to  be  applied  to  the  increase  of  its  capital. 
To-day  that  capital  has  reached  the  sum  of 
$1^000,000  paper,  equivalent  to  over  $60,000,- 
000,  currencjr  of  the  United  States,  and  the 
bank  has  besides  a  reserve  fund  of  $14,500,000 
in  gold  The  management  does  not  sustain 
such  relations  of  dependence  upon  the  national 
government  as  the  circumstances  that  the  di- 
rectors are  named  by  the  President  of  the  re- 
public, and  their  nominations  require  confirma- 
tion by  the  national  Senate,  would  seem  to 
indicate.  It  has  over  150  branches  in  Argen- 
tina and  is  constantly  increasing  the  number, 
following  the  growth  of  the  nation.  It  has  no 
agencies  abroad,  although  its  financial  relations 
with  the  principal  banks  and  bankers  of  the 
world  are  being  increased  every  year,  and  it 
now  has  very  friendly  relations  with  some  of 
the  principal  banks  of  the  United  States.  Its 
deposits  have  reached  over  $300,000,000  gold, 
and  during  the  universal  financial  difficulties  of 
1915  it  helped  the  commerce  and  industry  of 
the  republic,  which  would  otherwise  have  suf- 
fered more  severely  from  the  restriction  of 
credits  caused  by  the  war. 

Beside  the  Bank  of  the  Nation  and  the 
banks  of  the  province  of  Buenos  Aires  to  which 
we  have  referred,  there  are  several  private 
banks,   formed  solely  with   Argentine  capital, 
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which  are  very  prosperous  institutions  and 
have  been  created  as  the  requirements  of  the 
countiy  demanded,  such  as  the  Banco  Espanol 
and  Banco  de  Itaha  del  Rio  de  la  Plata,  whose 
combined  capital  is  over  $80,000,000  (gold). 
There  are  also  several  foreign  banks  which 
have  aided  materially  in  the  development  of  the 
trade  of  the  country.  One  of  the  nrst  of  these 
was  the  Bank  of  Maua  (now  liquidated),  es- 
tablished in  Buenos  Aires  and  Montevideo 
about  1855.  The  very  important  London  and 
River  Plate  Bank  was  founded  in  the  year 
1862.  Since  that  date  the  following  have  been 
established:  The  London  and  Brazilian  Bank, 
The  British  Bank,  Anglo-South  American 
Bank,  two  German  and  several  other  banks,  in- 
cluding Italian,  Spanish  and  Dutch,  with  a  total 
capital  of  about  $300,000,000.  The  most  re- 
cently established  is  the  agency  of  the  National 
City  Bank  of  New  York. 

The  National  Mortgage  Bank  is  strictly  a 
governmental  institution  managed  by  a  board 
of  directors  appointed  by  the  President  of  the 
Republic  and  confirmed  by  the  Senate.  This 
bank  issues  national  c^dulas  (real  estate  mort- 
gage bonds).  The  transaction  must  not  in 
amount  exceed  50  per  cent  of  the  value  of  the 
lands.  Loans  are  limited  to  $250,000  to  any 
one  person.  These  cedulas  bear  either  5  or  6 
per  cent  interest,  and,  because  this  bank  is  a 
national  institution,  have  the  guaranty  of  the 
Argentine  Republic.  Some  of  the  first  issues 
were  of  7  per  cent,  but  all  have  1  per  cent 
amortization.  They  were  principally  held  in 
Belgium,  having  been  one  of  the  favorite  in- 
vestments of  the  Belgian  public  The  total 
amount  of  c6dulas  issued  is  in  the  neighborhood 
of  $200,000,000. 

Argentine  finances  suffered  from  a  crisis 
that  began  in  1913  and  went  on  with  increasing 
stress  until  the  end  of  1914  and  the  early 
months  of  1915,  when  conditions  began  to  im- 
prove. The  European  War  was,  of  course,  a 
tremendous  shock,  which  further  unsettled  the 
financial  structure  of  the  country,  but  which 
offered  some  compensating  advantages  in  the 
form  of  increased  demand  and  higher  prices 
for  the  food  products  which  Argentina  was  so 
abundantly  able  to  supply.  The  situation  in 
1915'  improved  rapidly,  and  in  1916  decidedly 
favorable   tendenaes  prevailed. 

The  national  finances,  collection  of  customs, 
stamp  taxes,  disbursements,  and  the  service  of 
the  public  debt  are  entrusted  to  the  Depart- 
ment of  Finance;  and  the  conversion  office 
(Caja  de  Oonversidn)  is  charged  with  the 
maintenance^  as  we  have  said  above,  of  the 
proper  relation  between  gold  and  paper  money, 
besides  having  in  its  care  the  national  archives, 
the  bureau  of  statistics,  the  national  chemical 
office  (established  to  enforce  the  national  pure 
food  law),  the  custom-houses,  ports,  and  all 
banks. 

The  basis  of  the  monetary  system  of  Ar- 
gentina is  the  gold  standard.  The  unit  is  a 
gold  peso,  divided  into  100  centavos,  weighing 
1.6129  grammes  of  gold  .900  fine,  or,  say,  1.4516 
grammes  fine  gold.  Its  par  value,  expressed  in 
terms  of  United  States  currency,  is  $0.96475. 
The  parity  of  ^1  United  States  currency  in 
terms  of  Argentine  gold  pesos  is  $1.0365.  The 
actual  currency  of  Argentina  is  government 
notes,  to  which  a  value  of  44  per  cent  of  the 
gold  peso  has  been  assigned  by  the  government. 


This  parity  of  44  per  cent  is  maintained  through 
the  medium  of  a  conversion  fund  which  ex- 
changes gold  for  paper,  and  vice  versa,  on  the 
basis  of  $44  gold  for  $100  paper,  or  $22727 
paper  for  $100  gold.  Therefore,  since  the  value 
of  the  paper  peso  is  fixed  by  governmental  de- 
cree and  is  maintained  through  the  conversion 
fund,  the  paper  peso  represents  0.6387  grammes 
of  fine  gold,  and  its  parity  expressed  m  terms 
of  United  States  currency  is  $0.4245.  The 
parity  of  $1  United  States  currency  in  terms  of 
Argentine  paper  pesos  is  $2.35576  curso  legal 
(paper  currency).  Bills  of  exchange  on  foreign 
countries  are  quoted  in  both  paper  and  gold, 
but  usually  they  are  Quoted  in  gold.  When 
Buenos  Aires  quotes  New  York  exchange  on 
the  basis  of  paper  currency,  the  quotation  rep- 
resents the  equivalent  in  United  States  currency 
of  $1  paper  peso.  Thus,  42.50  means  that 
$0.4250  United  States  currency  is  the  equivalent 
of  $1  peso,  paper.  When  Buenos  Aires  quotes 
New  York  exchange  on  the  basis  of  the  gold 
peso,  the  quotation  is  expressed  in  gold  pesos; 
thus,  «New  York  sight  $1.0375*  means  that 
$1.0375  Argentine  gold  pesos  equal  $1  United 
States  currency. 

The  trade  balance  in  favor  of  Argentina  in 
1915  was  noteworthy:  331,000,000  Argentine  gold 
pesos.  Failures  in  the  rei>ublic  during  the 
recent  period  of  financial  crisis  are  summarized 
as  follows:  Year  1912,  assets  $95,000,000  and 
liabilities  $82,000,000;  year  1913,  assets  $200,- 
000,000  and  Uabilities  $173,000,000;  year  1914, 
assets  $603,800,000  and  liabilities  $422,800,000; 
year  1915,  assets  $233,500,000  and  liabilities 
$178,000,000.  These  figures,  supplied  to  us  by 
the  courtesy  of  the  National  City  Bank  of 
New  York,  clearly  demonstrate  both  the  stress 
and  the  recovery  mentioned  above.  The  budgets 
at  hand  give  us:  Total  estimated  ordinary 
revenue  for  the  year  1913,  $342,292,894.54  curso 
legal;  and  for  the  year  1914,  $361,773,132.  The 
new  budget,  signed  22  Feb.  1917,  appropriates 
the  same  amount  as  in  1916,  namely,  381,000,000 
paper  pesos  ($161,772,600).  The  latter  proved 
to  be  excessive.  The  income  for  custom  houses 
and  port  services  during  1916  amounted  to 
$118,587,979,  against  $108,929,011  for  1915,  and 
$133,352,488  for  1914.  The  total  debt  of  the 
republic,  31  Dec.  1911  was  $526,540,088  gold; 
at  the  end  of  1912  it  was  $532,398,699  gold;  on 
31  Dec.  1913  it  amounted  to  $544820,000  gold; 
and  on  31  Dec.  1914  it  was  $545,023,470  gold. 
We  must  add  to  the  total  for  1913  about 
$100,000,000  gold  in  order  to  approximate  the 
amount  of  the  public  debt  in  1915  and  1916. 

Bibliography. —  Americas^  The  (New  York 
1914  et  seq.},  published  monthly  and  giving 
reliable  information;  Cosby,  J.  T.,  ^tin 
American  Monetary  Systems  and  Exchange 
Conditions>  (New  York  1915)  •< Financial  G>n- 
ference.  Proceecdings  of  the  First  Pan-Ameri- 
can' (Washington  1915)  ;  Funes^  G.,  <Ensayo 
de  la  Historia  Civil  de  Buenos  Aires >  (Buenos 
Aires  1856)  ;  (^nzales,  V.,  <  Modem  Foreign 
Exchanee>  (New  York  1914);  Lough,  W.  H., 
^Finanaal  Developments  in  South  American 
Countries'   (Washington  1915). 

Marrion  Wilcox. 

10.  NATIONAL  WEALTH.  Dr.  Al- 
berto Martinez,  director  of  the  last  national 
census  of  Argentina,  has  estimated  the  aggre- 
gate wealth  of  the  people  of  Argentina  at  34,260 


Digitized  by  V^OOQIC 


ARGENTINA 


1  Museum  of  the  Univertity  of  La  Plata 


2  Astronomical  Observatory  (La  Plata  Universil 

Digitized  ' 


fdib^^oogle 


ARGENTINA 


1  MunicipaUdad  "La  Plata' 


\.oityngtiv,  Aewnian  TTaveJtaJka  add  Stvwa  A  Drnwauiif  ff.  If. 

2  Theatre  Colon,  Opera  Hoase  in  Buenoa  Aires 


Digitized  by 


v^oogle 


ARQXNTINA— TRANSPORTATION  AND    COMMUNICATION  (11)        219 


million  impcr  pesos  in  1916,  or  $14,546,796,000 
(American  currency),  as  against  the  small  sum 
of  only  $2,740,600,000,  the  estimate  of  the  census 
of  1895  which  ai>pears  to  have  been  somewhat 
incorrect 

Proper^  of  a  private  character,  owned  by 
the  state,  is  valued  at  $1,126,000,000,  showing 
an  increase  of  nearly  $850,000,000,  as  compared 
with  1888w  The  industrial  property  of  the  state 
was  estimated  at  $480,000,000  m  1914.  as  against 
$53,000,000  in  1884.  It  consisted  of  the  follow- 
ing items  in  1914:  Sanitary  works,  $145,000,000; 
State  raihvays,  $136^000,000;  port  works»  $168,- 
000,000;  irrigation  works,  $15,000,000;  hydraulic 
works,  $12,00a000;  teleerai^s,  $4,000,000.  In 
1888  the  government  lands  were  valued  at  $104,- 
000,000  (301,000,000  acres  at  34.4  cents  per 
acre).  By  1914  their  value  had  increased  to 
(220,000,000,  although  their  area  in  the  mean- 
time had  been  reduced  to  205,000,000  acres,  the 
value  per  acre  evidently  bang  estimated  at 
$1.07. 

The  bulk  of  the  people's  wealth  is  repre- 
sented by  agricultural  property,  the  value  of 
which  is  estimated  at  $7^218,200,000.  Industrial, 
factory  and  shop  properties  are  estimated  at 
$758,760,000.  It  is  noted  that  75  per  cent  of 
the  raw  materials  employed  by  the  industries 
is  of  domestic  origin.  Argentine  industries  sup- 
ply 71  per  cent  of  the  demand  for  manufactured 
articles.  Reckoning  the  population  at  close  to 
9,000,000,  and  the  aggregate  wealth  at  $14,546,- 
796,000,  the  wealth  per  capita  —  statistical  aver- 
age—  is  $1,616. 

Another  estimate  of  the  national  wealth  was 
made  in  1917  by  Dr.  Alejandro  E.  Bunge,  di- 
rector general  of  the  National  Bureau  of 
Statistics.  He  ^ves  the  following  estimates  of 
Argentina's  national  wealth  for  the  years  1908 
and  1916: 


For  the  purpose  of  comparing  the  national 
wealth  of  Argentina  with  that  of  other  nations 
the  following  table  is  submitted,  showing  the 
aggregate  and  the  per  capita  wealth  of  the  prin- 
ci^  nations: 


Form  of  wealth 

1908 

1916 

Lands  and  grounds 

Fixed  invcatmento 

Cities  and  viUases 

Personal   and  nousehold 
effects 

12.758.000.000 

267,000,000 

2.547.000.000 

637,000.000 
628.000.000 
530.000.000 
637.000,000 

78*000.000 
170.000.000 
168.000,000 
890,000.000 

255,000,000 
255.000.000 

$4,510,000,000 

456,000.000 

2,887.000,000 

722,000,000 

Uve  stock 

1,360,000,000 

Agricultural  products — 

Industrial  products 

Agricultural    implements 

mid  nacbinery 

Industrial  machinery 

Stock  of  gold 

530.000,000 
700.000.000 

172,000.000 
187.000.000 
338.000.000 

Railways 

Street      nuhraya.      tde- 
graphs,  t  e  le  p  h  o  n  e  8. 

worto 

Port  works,  canals  ships. . 

1.433,000,000 

290.000,000 
280.000.000 

Total 

19.820.000.000* 

$13,865,000,000 

The  difference  in  the  valuation  of  lands  and 
grounds  for  the  year  1916  and  that  for  1908, 
amounting  to  $1,752,000,000.  or  63.5  per  cent, 
does  not  represent  a  real  increase  in  the  value 
of  land.  No  such  increase  in  land  values  has 
taken  place.  The  difference  is  to  be  explained 
by  the  difference  in  the  methods  of  estimating 
values  employed  for  the  two  censuses.  The 
same  holds  true  in  regard  to  the  valuation  of 
live  stock,  the  value  of  which  is  estimated  at 
$628,000,000  for  1908  and  $1,360,000,000  for 
1916.  The  difference  of  $732,000,000  would  rep- 
resent an  increase  of  116.5  per  cent. 


Country 

Year 

National 
wealth 

Popula- 
tion 

Wealth 

per 
capita 

Argesttna*. . 

Prance 

Germany . . . 
United 

JCmgjijftfft 

United 
States 

/  1908 

\1916 

1908 

1908 

1908 
/  1904 
\  1912 

19.820,000.000 
13.805,000,000 
55.391.000.000 
83,300,000.000 

67.012,000.000 
107.104.000.000 
187.739,000,000 

6.050.000    $1,623 

8.070,000      1,718 

39.280,000      1,410 

62.800,000      1,325 

44,500,000      1,506 
81.200,000      1,318 
95,540.000      1,965 

It  should  be  noted,  however,  that  these  figures 
are  not  directly  comparable.  The  purchasing 
power  of  money  differs  in  different  countries 
and,  moreover,  if  the  real  economic  power  of 
a  country  is  to  be  measured  correctly  it  is 
necessary,  in  addition  to  the  property  existing 
within  the  boundaries  of  the  countiy,  to  con- 
sider also  the  investments  placed  in  foreign 
countries.  The  European  nations  in  particular 
have  enormous  investments  abroad,  with  con- 
siderable returns  in  the  form  of  interest  and 
dividends.  This  fact  must  be  taken  into  ac- 
count, particularly  if  a  comparison  of  the  tax- 
able wealth  of  different  countries  is  attempted. 
Argentina's  foreign  investments  are  nil,  while 
millions  of  dollars  have  been  invested  by 
foreigners  in  her  various  public  and  private 
enterprises.  Consult  ^Tercero  Censo  de  la 
Republica  Argentina  de  1914 >  (Buenos  Aires 
1916),  and  ^Commerce  Reports,^  issue  of  29 
Sept  1917  (Bureau  of  Foreign  and  Domestic 
(Commerce,  Washington.  D.  CJ. 

John  B.  McDonnell^ 
Editorial  Staff  of  The  Americana. 

11.  TRANSPORTATION  AND  COM- 
MUNICATION. Shipping.— We  shall  first 
consider  the  shipping  at  the  ports  of  the  river 
system  (La  Plata,  Parana,  etc.) ;  and  the 
magnitude  of  British  trading  interests  in  Ar- 
gentina is  one  of  the  facts  that  will  claim  our 
attention  immediately.  The  ^  preponderating 
share  of  the  United  Kingdom  in  the  sea-borne 
commerce  of  the  Parana-La  Plata  River  sys- 
tem, as  the  <  South  American  Year  Book>  sug- 
gests, may  be  summed  up  in  a  single  sentence: 
the  number  and  tonnage  of  British  shipping 
in  Argentine  waters  exceeds  that  of  all  the 
other  nations  put  together.  So  important  is 
the  sea-carrying  trade  of  the  British  flag,  and 
so  keen  has  become  the  competition  of  foreign 
shipping,  that  even  so  slight  a  fall  in  the 
relative  position  of  British  shipping  as  one-half 
per  cent  before  the  European  War  began  was 
commented  upon  by  British  writers  as  a  not 
altogether  propitious  sign.  Taking  the  shipping 
of  all  the  ports  of  the  river  Plata  as  a  whole, 
the  tonnage  of  the  vessels  owned  by  British 
subjects  represented  in  1912  no  less  than 
3.557,700  tons,  or  60j^  per  cent  of  the.  total 
snipping,  but  compared  with  1911  there  was  a 
falfing-off  of  97,000  tons  to  be  recorded.  In 
the  year  last  mentioned  the  British  tonnage 
attained  3,654,700  tons,  or  61  per  cent  of  the 
tonnage    of    all   nations.     Germany   took   the 
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second  place  with  661,400  tons,  followed  by 
Italy  with  426,500  tons,  and  France  with  400,- 
000  tons.  Germany  and  France  were  credited 
with  an  increase  of  16,300  and  46,990  tons 
respectively;  the  Italian  flag  showing  the  con- 
siderable  decrease  of  140,3u)  tons,  as  a  result 
of  the  utilization  of  liners  as  transports. 
Under  the  Argentine  flag  we  find  78  steam 
vessels  with  43,001  tons,  and  9  sailing  vessels 
with  7,052  tons.  At  the  Atlantic  port  of 
Bahia  Blanca,  during  the  normal  period  before 
August  1914,  the  number  and  tonnage  of 
British  vessels  nearly  doubled  in  the  short 
space  of  a  single  year.  Practically  all  the 
important  shipments  here  were  made  in  British 
vessels,  notwithstanding  the  efforts  of  Germany 
to  secure  a  footing  in  this  trade.  Rapid  travel 
has  become  a  necessity  in  Argentina  as  else- 
where. Competition  between  the  various 
steamship  companies  for  fast  services  between 
Argentine  ports  and  Europe  has  become  keener 
than  ever. 

The  efforts  of  the  government  to  foster  the 
Arcentine  coasting  trade  have  accomplished, 
unfortunately,  very  little.  As  for  river  com- 
munication, some  progress  is  now  being  made 
and  the  communications  with  Faraway  bj^  the 
Parana  River  are  gradually  improvmg.  There 
is  a  service  of  rather  light-draft  steamers 
from  Buenos  Aires  as  far  as  Asuncion,  while 
transit  by  water  between  the  capital  and 
Rosario,  to  which  iK>rt  on  the  Parana  River 
ocean-going  steamsmps  ascend,  is  beginning  to 
compete  advantageously  with  the  railways* 
From  a  handbook  prepared  by  the  Pan  Ameri- 
can Union  (< Argentine  Republic,  >  Washington, 
D.  C,  1916)  we  quote  as  follows:  ^Austrian, 
Belgian,  Brazilian,  British,  Danish,  Dutch, 
French,  German^  Italian,  Spanish  and  Swed- 
ish steamers  arrive  and  depart  regularly  from 
the  ports  of  Argentina  to  all  quarters  of  the 
earth.  There  are  50  lines  with  agencies  in 
Buenos  Aires.  Regular  passenger  service  is 
maintained  to  the  various  ports  of  Europe  and 
steamers  leave  or  arrive  several  times  a  week. 
To  New  York,  while  there  are  not  so  many 
steamers,  opportunity  is  offered  at  least  once 
in  a  fortnight  for  the  traveler  to  take  a  direct 
steamer.®  Argentine  official  statistics  show 
that  since  the  year  1900  the  total  tonnage 
(entrances  and  clearings  to  and  from  ports  of 
the  Argentine  Republic)  have  increased  124.2 
per  cent.  In  March  1917  a  regular  line  of 
cargo  steamers  was  inaugurated  between 
Japan  and  Argentina  and  Brazil. 

Railway  Postal  and  Telegraph  Services. 
—  Argentine  railways  have  at  least  one  char- 
acteristic which  distinguishes  them  from  those 
of  the  other  South  American  countries;  each 
is  part  of  a  system  designed  to  promote  the 
development  of  the  entire  republic. 

For  a  number  of  years  practically  all  im- 
ports were  sent  to  Buenos  Aires,  and  thence 
forwarded  to  the  centres  of  consumption. 
That  made  necessary  the  joining  of  Buenos 
Aires  with  all  the  interior  districts  by  a  num- 
ber of  radiating  main  lines.  These  help  to 
develop  the  agricultural  districts  they  influence, 
which  in  turn  give  them  a  large  amount  of 
traffic.  Secondary  lines  are  then  intercon- 
nected and  the  pomts  where  such  lines  cross 
the  original  lines  become  in  turn  new  centres. 
Subsequently,  radiating  lines  were  constructed 
from    other    important    places    also,    such    as 


Bahia  Blanca,  Rosario  and  Santa  F^  the 
shipping  facilities  of  these  foci  being  increased 
to  accommodate  the  growing[  trauffic.  The 
result  is  seen  in  the  present  logically  developed 
system  which  is  uncommonly  efficient  and 
capable  of  almost  indefinite  expansion.  Up 
to  the  beginning  of  the  year  1914  there  had 
been  constructed  and,  as  a  rule,  very  well 
equipped  20,502  miles  of  railways.  Of  these, 
6,226  miles  were  of  narrow  gauge;  1,611  miles 
of  standard  gauge  and  12,967  miles  of  broad 
gauge.  Private  corporations  owned  17,351 
miles,  while  3,454  miles  belonged  to  the  state. 
The  railway  system  was  extended  391  miles 
during  the  year  1913.  In  1915  there  were  open 
22,688  miles  of  railways,  of  which  4,136  miles 
belong  to  the  state.  This  railway  expansion 
places  Argentina  in  the  ninth  position,  with 
respect  to  length  of  railways,  among  the 
countries  of  the  world;  more  extensive  sys- 
tems exist  only  in  the  United  States,  Germany, 
Russia,  France,  India,  Great  Britain,  Austria- 
Hungary  and  Canada.  <The  nation  has  real- 
ized,® says  the  ^Argentine  Handbook,^  «that 
to  have  a  population  to  develop  the  rich  soil 
of  the  country,  the  railway  must  go  in  advance 
of  settlement.  Surveys  have  therefore  been 
encouraged  and  actual  construction  has  been 
hastened  into  regions  practically  unvisited  by 
man  until  then.'*^  A  phase  of  the  railway 
development  during  1913  was  the  practical  com- 
pletion of  the  line  westward  from  the  Port 
of  San  Antonio,  in  Rio  Negro  Territory,  to 
Lake  Nauhal  Huap^;  the  plan  being  to  extend 
this  road  into  Chile  through  the  neighboring 
Cordillera.  The  Southern  Railway  also  has 
continued  construction  from  Neuqu^n  toward 
the  Andes,  and  the  intention  is  to  cross  into 
Chile  not  far  from  Valdivia. 

The  provinces  of  Buenos  Aires,  Santa  F€ 
and  C6rdoba  excel  in  the  development  of  their 
railway  systems;  but  each  large  political  sub- 
division, except  Los  Andes  and  Tierra  del 
Fuego,  has  at  least  some  line  built  or  building. 
The  government  by  its  plan  of  extension  has 
carried  its  own  lines  into  Jujuy,  and  thus  to 
the  Bolivian  frontier,  where  connection  is  to 
be  established  with  La  Paz.  Of  international 
interest  also  was  the  inauguration  and  opera- 
tion (1913)  of  a  through  passenger  and 
freight  service  between  Buenos  Aires  and 
Asunci6n,  the  capital  of  Paraguay.  A  law 
passed  by  the  Argentine  Congress  in  1915  pro- 
vides for  the  collection  of  a  pension  fund  for 
railway  employees.  In  1912  a  law  was  passed 
providing  for  the  canalization  of  the  Upper 
Uruguay;  the  work  to  be  carried  out  jointly 
by  Argentina,  Brazil  and  Uruguay.  A  ferry 
boat  service  was  also  projected  between 
Paraguay  and  Argentina  at  Posadas  and 
£ncamaci6n. 

The  so-called  Mitre  law,  which  went  into 
effect  1  April  1908,  is  of  great  importance  to 
investors  in  Argentine  railways.  Article  8 
of  that  law  states,  with  regard  to  railways: 

The  materials  and  articles  for  construction 
and  operation  which  are  imported  into  the 
countrv  shall  be  exempt  from  import  taxes, 
and  this  exemption  shall  be  effective  until 
1  Jan.  1947.  The  company  shall  pay,  during 
the  same  period,  regardless  of  the  date  of  its 
concession,  a  single  contribution  [tax]  equiv- 
alent to  3  per  cent  of  the  net  earnings  of 
its  lines,  bemg  exempted  during  same  period 
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from  all  other  national,  inrovincial,  or  muni- 
cipal taxes. 

In  1906  the  national  Supreme  Court  decided 
that  this  law  exempted  the  railway  companies 
from  the  payment  of  any  tax  except  the  3 
per  cent  of  their  net  earnings,  the  net  earnings 
bdn^  assumed  to  be  40  per  cent  of  the  gross 
eammgs;  but  it  has  recently  revised  its  de- 
cision, and  the  municipalities  are  now  attempt- 
ing to  compel  the  railway  companies  to  pay 
several  years'  back  taxes  for  paving,  lightmg, 
etc.  Some  of  the  railway  companies  are  pay- 
ing the  municipal  taxes  tmder  protest.  The 
prmcipal  railway  companies  operating  in  the 
republic  have  asked  Congress  to  pass  a  resolu- 
tion enjoining  the  municipalities  and  provinces 
from  collecting  these  taxes,  and  it  is  expected 
that  the  present  Congress  will  decide  definitely 
what  interpretation  is  to  be  placed  on  the  law. 

The  3  per  cent  tax  is  expended  on  im- 
provement to  highways  leading  to  the  stations 
of  the  railway  paying  the  tax. 

The  orjganization  of  posts  and  telegraphs 
was  established  by  law  in  1878.  Argentina  is 
a  member  of  the  Universal  Postal  Union,  and 
the  parcel-post  convention  with  the  United 
States  was  signed  in  September  1915.  The 
mails  receive  systematic  attention,  and  delivery 
is  made  to  every  place  in  the  country.  The 
number  of  permanent  employees  is  about 
13,500  and  about  1,250,000,000  pieces  are  carried 
annually  by  railways,  steamers,  stage-coaches 
and  mounted  messengers.  Tn  May  1913,  there 
were  43,202  miles  of  teleg[raph,  with  about  2,600 
telegraph  offices,  employing  more  than  10,000 
persons  in  the  service.  The  revenue  of  the 
Postal  Department  was  $4,967,910  for  1914-15. 
The  government  owns  about  one-half  of  the 
telegraph  system  and  the  provinces  of  Buenos 
Aires  and  Entre  Rios  have  lines.  Cable  serv- 
ice between  Argentina  and  other  countries  is 
chiefly  in  the  hands  of  private  companies.  By 
agreement  with  Bolivia,  Paraguay  and  Uru- 
guay, the  charges  to  those  countries  are  the 
same  as  the  Argentine  inland  rates.  Argen- 
tina was  the  first  of  South  American  states  to 
adopt  wireless  telegraphy.  There  are  12  sta- 
tions for  wireless  telesraphy.  All  ships  with 
a  crew  of  over  50  and  toudiing  at  Argentine 
ports  are  compelled  by  law  to  be  provided 
with  wireless  equipment. 

Bibliography.—Killik,  S.  H.  M.,  <  Manual 
of  Argentine  Railways^ ;  Pan-American 
Union,  <Ai^entine  Republic^  (Washington 
1916);  Marunez,  A.  B.,  <  Baedeker  of  the 
Argentine  Republic^  (4th  ed..  New  York  and 
London  1916).  See  Bibliographies  under 
Agriculture,  etc. 

Marrion  Wilcox. 

12.  ARMY  AND  NAVY.  Military 
service  is  compulsory  to  all  Argentine  citizens 
for  the  nominal  term  of  25  years,  between  the 
ages  of  20  and  45.  By  means  of  an  annual 
drawin|[  of  lots  conscripts  of  20  years  of  age 
are  designated  to  serve  for  one  year  (army) 
or  two  years  (navy).  Conscripts  who  can  not 
read  and  write  are  taught  dunng  the  term  of 
military  service.  Those  joining  the  army  are 
also  given  instruction  in  agriculture.  After  the 
conscription  service  the  citizens  do  not  receive 
military  training  although  they  belong  to  the 
active  army  (first  10  years),  then  make  up  the 
national  guard  (following  10  years),  and  lastly 
the  territorial  guard   (remaining  five  years). 


There  is  also  provision  for  soldiers  enlisting 
under  contract,  for  citizens  serving  as  a  punish- 
ment for  breach  of  the  Military  Law,  and  for 
voluntarily  enlisted  musicians.  The  standing 
army  has  20  infantry  battalions  of  three  com- 
panies each,  nine  cavalry  regiments  of  four 
squadrons  each,  five  regiments  of  field  artillery, 
each  having  four  6-gun  batteries,  one  regiment 
of  howitzers,  some  mountain  artillery  and 
heavy  artillery,  six  battalions  of  engineers  of 
two  companies  each,  cyclist,  administrative 
companies,  etc.  The  army  expenditure  in  1915 
was  $28,334,556  paper. 

The  total  establishment  of  the  standing 
army  was  about  22,000  in  1916.  The  com- 
pulsory service  was  created  in  1901  and  since 
that  time  nearly  200,000  men  have  been  trained. 

All  officers  in  the  army  are  graduates  from 
the  military  school  at  San  Martin.  Besides 
there  are  a  Superior  Military  School,  a  Cavalry 
School,  a  school  for  petty  officers,  a  school  for 
marksmen,  another  for  ginsmiths  and  an 
Aviation  School. 

In  the  navy  the  two-year  conscription  sys- 
tem provides  the  men  for  ordinary  duties  of 
the  navy  while  officers  are  selected  from^  the 
Naval  School  at  Rio  Santiago.  In  addition 
there  are  special  training  schools  for  mechanics, 
electricians,  artillerymen,  torpedo  crews,  stok- 
ers, clerks,  wireless  operators,  pilots,  sailors 
aiid  ship  boys.  The  entire  fleet  is  mobilized  for 
four  months  in  every  year  and  during  that 
period  a  number  of  reserve  men  are  called  up 
for  service.  The  reserve  force  consists  of 
12,000,  .of  whom  one-half  belongs  to  the  first 
reserve  and  the  other  half  to  the  second. 
Before  graduating  as  midshipmen  the  students 
of  the  Naval  Sdiool  spend  the  last  year  of 
instruction  on  board  of  a  training  ship  making 
a  cruise  around  the  world.  The  war  navy 
consists  of  2  dreadnaughts,  2  pre-dreadnaughts. 
4  armored  cruisers,  3  protected  cruisers,  2 
armored  gunboats,  2  torpedo  gunboats,  15 
destroyers,  8  torpedo  boats  and  some  miscel- 
laneous craft. 

Marrion  Wilcox. 

ARGENTINE,  Kansas,  formerly  a  city  in 
Wyandotte  County  on  the  Atchison,  Topeka 
and  Santa  Fe  Railroad ;  annexed  to  Kansas  City 
in  1910.  It  has  extensive  smelting  interests,  a 
structural  steel  company,  zinc  and  chemical 
works,  an  ice  plant,  railroad  repair  shops  and 
several  grain  elevators.  Pop.  at  time  of  annex- 
ation, about  6,200. 

ARGENTINE,  the  name  of  a  group  of 
small  smelt-like  fishes,  living  in  the  open  seas 
of  the  north  temperate  zone,  and  distinguished 
by  the  brilliant,  silvery^  appearance  of  their 
scales.  Some  ascend  rivers  to  deposit  their 
spawn,  where  they  are  caught  in  large  quantities 
and  eaten  as  a  delicacy.  This  group  is  also 
famed  for  the  abundance  of  nacre,  the  sub- 
stance used  in  making  artificial  pearls,  which 
is  attached  to  their  air  bladders  in  the  form  of 
a  coat  of  silvery  fibres. 

ARGENTITE  (from  the  Latin,  argentum, 
^silver^),  a  native  sulphide  of  silver,  belonging 
in  the  galena  group,  crystallizing  in  the  iso- 
metric system  and  having  the  formula  AgsS.  It 
is  opaque  and  has  a  metallic  lustre  and  a  dark, 
leaden  gray  color.  Its  hardness  is  from  2  to 
2.5,  and  its  specific  gravity  is  about  7.3.  Ar- 
gentite   occurs  in   many  countries   and  when 
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found  in  quantity  is  a  valtiable  ore  of  silver. 
It  occurs  in  crystals  (often  distorted),  massive, 
in  crusts,  and  in  thread-like  aggre^tes.  Choice 
speciments  occur  in  the  silver  mines  of  Joac- 
hunsthal,  Bohemia  and  Freiberg,  Saxony;  in 
Bolivia,  Chile  and  Peru,  and  notably  at  Bato- 
pilas,  Mexico;  also  in  manv  silver  mines  in 
Colorado,  Nevada,  and  elsewhere  in  the  United 
States.  Argcntitc  is  often  called  ^silver  glance^^ 
1^  miners. 

ARGBNTORATUM,  an  Old  Celtic  word, 
meaning  ^stones  of  Argantos,*  the  old  Roman 
name  for  Strassburg. 

AR'GILLA'CBOUS  ROCKS,  a  petro- 
graphic  division  including  those  rocks  that  are 
largely  composed  of  clay.  Thev  owe  their 
origin  to  the  disintegration  and  decomposition 
of  other  rocks  and  hence  are  always  of  second- 
ary nature.    Among  the  common  varieties  be- 


longing to  this  class  are  ordinary  brick-clay, 
fire-clay,  potter's-clay,  kaolin,  mudstone,  shale 
and  marl  (qq.v.).    Clay  rocks  are  easily  influ- 


enced by  metamorphic  agencies,  yielding  shale, 
micaschist,  graywacke  and  other  hard  rocks. 
See  Sedimentary  Rocks. 

ARGINUSJS,  ar'ji-nu'se,  the  name  of 
several  small  islands  southeast  of  the  Island  of 
Mitylene  (Lesbos),  now  belonging  to  Greece. 
In  their  vicinity  the  Athenians,  under  Conon, 
406  B.C.,  defeated  the  Spartans  under  Calli- 
cratides,  in  a  hard-contested  naval  battle. 

ARGIVBS,  or  AROIVI,  the  inhabitants 
of  Argos;  a  term  used  hy  Homer  and  other 
ancient  authors  as  a  generic  appellation,  for  all 
Gre^s. 

ARGO,  the  important  southern  constella- 
tion of  the  Ship,  which  is  nearly  75  degrees  in 
length,  and  contains  over  800  stars  visible  to 
the  naked  eye.  It  has  been  subdivided  into  the 
smaller  constellations:  Puppis  (the  Poop),  Vela 
(the  Sails)  and  Carina  (the  Keel).  Canopus, 
a  star  of  the  first  ma^tude,  is  its  chief  orna- 
ment. It  is  invisible  in  the  northern  and  cen- 
tral United  States.  The  variable  star,  N.  Argus, 
has  deeply  interested  astronomers,  because  of 
its  great  dhanges  in  brightness. 

ARGO.    See  Argonauts. 

ARGOB,  the  name  of  a  district  in  Bashan, 
referred  to  in  Deut.  iii,  4,  as  the  kingdom  of 
Og,  and  containing  threescore  walled  cities. 
Its  precise  location  has  not  been  determined. 
In  this  connection  consult  De  Vogii^  ^Syrie 
Centrale  (Paris  1869) ;  Porter,  <Five  Years  in 
Damascus^  (London  1870) ;  ^Giant  Cities  of 
Bashan'  (ib.  1869)  all  interesting  if  not  very 
reliable.  Consult  also  the  careful  description 
given  in  Wetzstein,  J.  G.,  ^Reisebericht  iiber 
Hauran  und  die  Trachonen^   (Berlin  1860). 

ARGOL  (origin  of  the  word  unknown),  a 
term  applied  to  the  crude  acid  tartrate  (or  bi- 
tartrate)  of  potassium,  as  deposited  on  the  sides 
of  the  vats  in  which  wine  is  fermenting.  It 
exists  in  the  grapes  from  which  the  wme  is 
made,  but  is  precipitated  from  solution  in  the 
vats  by  the  alcohol  formed  during  the  fermen- 
tation. Like  many  other  precipitates,  argol 
brings  down  more  or  less  of  the  coloring  matter 
in  the  solution  from  which  it  is  deposited,  and 
it  is  white  or  red,  according  to  the  color  of  the 
wine  from  which  it  is  formed.  When  purified 
by  re-crystallization  from  its  solution  in  hot 
water,  argol  is  known  in  commerce  as  *cream 


of  tartar.^  The  purified  salt  is  extensively 
used  in  baking  powders  and  to  a  lesser  extent 
in  medicine.  It  is  used  in  its  crude  state  in 
metallurgy  as  a  reducing  agent  in  fire  assay- 
ing. 

ARGOLI8,  a  peninsular  state  of  ancient 
Greece;  between  the  bays  of  Nauplia  and 
.^gina,  now  forming  with  Corinth,  a  nome  or 
department.  Argolis  was  the  eastern  region  of 
Peloponnesus,  and  its  inhabitants  were  often 
called  Argives.  According  to  the  monuments 
of  Greek  mythology,  Argolis  was  peculiarly 
rich,  and  early  cultivated.  Here  reigned  Pelops, 
an  emigrant  from  Asia  Minor,  from  whom  the 
peninsula  derives  its  name.  It  was  afterward 
the  seat  of  government  of  Atreus  and  Agamem- 
non, Adrastus,  Eurystheus  and  Diomedes.  In 
the  earliest  times  it  was  divided  into  the  small 
kingdoms  of  Argos,  Mycenae,  Tiryns,  Trcezene, 
Hermione  and  Epidaurus,  which  afterward 
formed  free  states.  The  chief  city,  Argos,  has 
retained  its  name  since  1800  B.c  Its  inhab- 
itants were  renowned  for  their  love  of  the  fine 
arts,  particularly  of  music.  Some  vestiges  re- 
main of  its  ancient  splendor,  and  it  nas  at 
present  about  9,000  inhabitants.  Near  it  is  the 
modem  capital  of  Argolis,  Nauplia  or  Napoli  di 
Romania,  with  an  excellent  harbor,  and  the 
most  important  fortress  of  the  peninsula.  Pop, 
of  the  nome  of  Argolis  and  (Torinth  (1907) 
153,172, 

ARGON  (Greek,  «inactive,»  in  allusion  to 
its  entire  lack  of  chemical  affinity),  a  gaseous  . 
substance,  presumably  an  element,  discovered  in 
the  earth's  atmosphere  in  1894  by  Lord  Ray- 
leigh  and  Prof.  William  Ramsay.     For  some 

} rears  previous  to  this  discovery.  Lord  Ray- 
eigh  had  been  en^ged  in  a  careful  determina- 
tion of  the  densities  of  certain  gases,  and  con- 
sistent results  had  been  obtained  for  all  of 
them  save  nitrogen.  This  gas,  when  prepared 
from  air  by  the  abstraction  of  all  other  loiown 
components,  was  found  to  be  heavier,  by  about 
one  part  in  200,  than  the  nitrogen  prepared 
from  ammonia.  There  could  be  no  doubt 
about  the  reality  of  the  difference,  because  the 
same  experimental  methods,  when  applied  to 
other  gases,  gave  results  that  were  consistent 
with  one  another  to  about  one  part  in  10,000. 
In  studving  the  cause  of  the  discrepancy.  Lord 
Rayleigh  prepared  nitrogen  from  ammonium 
nitrite,  from  urea,  and  from  nitric  and  nitrous 
oxides;  and  found  that  all  specimens  of  the 
gas  that  were  prepared  from  nitrogen  com- 
pound agree  with  one  another  in  density,  but 
that  the  specimens  of  nitrogen  that  he  pre- 
pared from  air  were  uniformly  and  consistently 
heavier,  by  the  same  constant  amount  of  one 
part  in  200.  Provisionally,  therefore,  he  recog- 
nized two  kinds  of  nitrogen,  which  he  called 
^chemical  nitro^n®  and  ^^atmospheric  nitrogen,* 
respectively,  to  indicate  the  sources  whence  they 
were  obtained.  He  then  published  a  letter  in 
Nature,  narrating  these  facts,  and  calling  for 
suggestions  from  chemists  as  to  the  cause  of 
the  systematic  difference  in  density.  No  ideas 
of  value  were  elicited.  The  possibility  that 
^chemical*  nitrogen  might  be  contaminated  with 
hydrogen,  and  that  the  experimental  methods 
failed  to  eliminate  the  last  traces  of  this  very 
light  gas,  was  tested  by  adding  hydrogen  to 
•atmospheric*  nitrogen,  and  then  submitting 
the  mixture  to  the  same  process  employed  for 
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removinff  any  hydrogen  that  misht  have  existed 
in  the  *cheniical^  nitrogen.  If  the  hydrogen 
theory  of  the  discrepancy  had  been  true,  it 
would  have  been  found  that  ^atmospheric* 
nitrogen,  when  treated  in  this  way,  would  ulti- 
mately agree  in  density  with  ^^emical'  nitro- 
gen; but  the  test  showed  that  ^atmospheric* 
nitrogen,  after  the  addition  and  subsequent  re- 
moval of  hvdrcM^en,  returned  to  its  original 
state  of  hiffher  density,  thus  proving  the  ade- 
quacy of  the  experimental  methods,  and  di&- 
provmg  the  hypothesis  that  the  difference  ia 
density  was  due  to  hydrogen.  The  sugpestion 
was  also  made  that  the  ^atmospheric*  nitrogen 
had  partly  polymerized  into  an  allotropic  state 
analogous  to  ozone,  or  that  the  ^chemical* 
nitrogen  had  partialhr  dissociated  into  mona*- 
tomic  molecules.  These  possibilities  were 
tested  by  subjecting  both  kinds  of  nitrogen  to 
the  action  of  the  silent  electric  discharge,  in 
an  apparatus  designed,  for  the  production  of 
ozone  from  oxygen.  It  would  certainly  be  ex- 
pected that  the  difference  in  density  wotild 
partially  or  wholly  disappear  under  this  treat* 
ment  if  there  were  any  basis  to  the  pobrmeriza- 
tion  or  dissociation  hypotheses;  but  it  was 
found  that  both  kinds  of  nitro^n  retained 
their  initial  densities,  so  that  the  original  differ- 
ence persisted  undiminished  in  amount  Fur- 
thermore, if  the  lightness  of  ^chemical*  nitro- 
gen were  due  to  a  partial  dissociation  induced 
by  the  method  of  preparation,  it  would  be  rea- 
sonable to  expect  that  the  molecules  would  re- 
combine  in  time  with  a  resulting  return  of  the 
density  to  that  observed  in  ^atmospheric*  ni- 
trogen. Specimens  of  ^chemical*  m^rogenthat 
were  allowed  to  stand  for  eight  months,  how- 
ever, were  found  to  retain  their  characteristic 
lightness.  At  this  stage  in  the  investigation. 
Professor  Ramsay  asked  permission  to  co- 
operate in  the  investigation,  and  his  services 
were  gladly  accepted.  The  hypothesis  was 
made  that  ^chemical*  nitrogen  contains  an  un- 
known ^s,  lighter  than  true  nitrogen;  or  that 
•atmospheric*  nitrogen  contains  some  similar 
gas  that  is  heavier  than  true  nitrogen.  In  spite 
of  the  many  analyses  that  had  been  made  of 
the  air,  it  was  thought  more  lu-obable  that  the 
unknown  gas  would  be  found  in  •atmospheric* 
than  in  •chemical*  nitrogen;  and  hence  the 
experimenters  turned  their  attention  to  the 
problem  of  removing  •true*  nitrogen  from  the 
•atmospheric*  nitrogen,  with  the  idea  of  obtain- 
ing a  possible  residuum,  which  would  at  least 
contain  the  unknown  gas  in  concentrated  form. 
For  this  purpose  it  was  proposed  to  take  ad- 
vantage of  the  known  fact  mat  at  a  red  heat 
nitrogen  will  combine  with  metallic  magnesium, 
with  the  formation  of  magnesium  nitride- 
•Atmospheric*  nitrogen,  carefully  freed  frwn 
all  known  impurities,  was  therefore  passed 
through  a  long  tube  of  hard  glass  filled  with 
magnesium  shavings  and  heated  in  a  furnace* 
The  first  experiment  of  this  sort  was  made  in 
May  1894,  and  gave  encouraging  results,  the 
•atmospheric*  nitrogen  showing  a  slight  but 
unmistakable  increase  in  density.  A  more 
elaborate  experiment  of  the  same  sort  followed, 
in  which  •atmospheric*  nitrogen  was  caused  to 
pass  over  hot  magnesium  for  more  than  two 
weeks.  By  this  means  its  density,  originally 
about  14  (that  of  hydrogen  being  1),  was  in- 
creased to  19.09,  and  the  bulk  of  the  gas  under 
examination   was   diminished  until  not  much 


more  than  1  per  cent  of  it  remained.  Phiinly 
a  great  concentration  of  the  unknown  gas  had 
been  effected  To  remove  the  last  traces  of 
true  nitrogen,  pure  oxygen  was  next  added, 
and  the  mixture  exposed  to  a  rain  of  electric 
sparks  in  the  presence  of  caustic  soda.  When 
so  treated  the  experimental  gas  contracted,  in- 
dicating that  the  nitrogen  was  being  withdra¥m 
in  the  fonn  of  nitrate  of  sodium.  When  eon- 
traction  was  no  longer  noted,  the  nitrate  of 
sodium  and  the  excess  of  oxygen  were  re- 
moved, and  it  was  found  that  the  remaining 
gas  had  a  density  about  20  times  as  great  as 
that  of  hydrogen.  When  subjected  to  the 
dectric  spark  and  examined  by  the  spectro- 
scope, this  residual  gas  was  found  to  exhibit 
certain  characteristic  groups  of  red  and  green 
lines  that  did  not  correspond  to  any  element 
previously  known.  The  experimenters,  there- 
tore,  felt  reasonably  sure  that  a  new  element 
had  been  discovered,  and  this  conclusion  has 
been  borne  out  l^  all  subsequent  investi^tions. 
llie  discovery  of  this  element  (to  which  the 
name  •argon*  and  the  chemical  symbol  •A* 
have  been  assigned),  was  formally  announced 
to  the  public  in  August  1895,  and  for  it  Lord 
Rayleigii  and  Professor  Ramsay  were  awarded 
the  Hoidgldns  prize  and  also  the  grand  prize  of 
the  Smithsonian  Institution.    See  Aul 

As  it  was  found  that  air  contains  0.933  of 
1  per  cent  (by  volume)  of  aigon,  it  b  natural 
to  ask  why  we  new  element  had  escaped  de- 
tection in  the  vast  number  of  air-anal)rses  that 
have  been  made  in  the  past  The  answer  is 
that  argon-  shows  no  chemical  affinity  whatever, 
and  as  nitrogen  is  also  inert  in  comparison 
with  most  dements,  the  two  were  very  easily 
confused.  Chemists  have  almost  invariably 
estimated  the  nitrogen  of  the  air  •by  differ* 
ence* ;  that  is,  by  removing  all  such  constituents 
as  oxygen,  carbon  dioxid  and  ammonia,  and 
taking  it  for  granted  that  the  inert  remainder 
is  nitrogen,  it  might  be  thought  that  the 
spectroscope  would  betray  the  presence  of 
argon,  when  the  spectra  of  •atmospheric*  and 
•chemical*  nitrogen  were  compared:  but  the 
curious  fact  has  been  established  that  when 
argon  and  nitrogen  are  mixed,  the  argon  does 
not  reveal  itself  to  the  spectroscope  unless  the 
mixture  contains  at  least  37  per  cent  of  argon. 
Upon  looking  over  the  work  that  had  been 
previously  done  upon  air,  it  was  found  that 
Cavendish  had  isolated  nearly  pure  ar^on  as 
long  ago  as  1785,  but  without  recognizing  its 
real  nature.  Thus,  knowing  that  air  contains 
a  considerable  quantity  of  nitrogen,  he  raised, 
the  question  whether  all  of  the  apparently  ni* 
trogenous  part  of  the  air  ^could  be  reduced  to 
nitrous  add,  or  whether  there  was  not  a  part 
of  a  different  nature  from  the  rest  which  would 
refuse  to  undeigo  that  change.*  To  decide 
this  point  he  added  excess  of  oxygen  to  air  and 
passed  electric  sparks  through  the  mixture 
(precisely  as  Rayleigh  and  Ramsay  did)  until 
no  further  diminution  of  volume  occurred.  He 
then  removed  the  excess  of  oxygen,  together 
with  the  oxids  of  nitrogen  that  had  been 
formed,  and  found  that  on^r  a  small  bubble  re* 
main^  unabsorbed,  which,  he  says,  was  not 
more  than  one  one-hundred  and  twentieth  of 
the -bulk  of  the  original  nitrogen.  The  bubble 
that  he  thus  obtained  and  whose  nature  he  did 
not  further  question  must  have  been  nearly 
pure  argon. 
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Argon  having  been  discovered,  chemists  at 
once  undertook  to  ascertain  its  chemical  prop- 
erties, but  here  they  met  with  an  obstacle  that 
has  not  yet  been  overcome,  and  which  consti- 
tutes one  of  the  strangest  facts  known  to  chem- 
istry. It  was  found,  namely,  that  argon  can- 
not be  made  to  enter  into  chemical  combination 
with  any  substance  whatsoever.  Thus  Rayleig^ 
and  Ramsay  have  stated  that  ^argon  does  not 
combine  with  oxygen  in  presence  of  alkali 
under  the  influence  of  the  electric  discharge, 
nor  with  hydrogen  in  presence  of  acid  or  alkali, 
nor  when  sparked,  nor  with  phosphorus  at  a 
bright  red  heat,  nor  with  sulphur.  Tellurium 
may  be  distilled  in  it  and  also  sodium  and 
potassium.  Red  hot  sodium  peroxid  has  no 
effect.  Persulphids  of  sodium  and  calcium 
have  no  effect  at  a  red  heat.  Platinum  sponge 
does  not  absorb  it.  Aqua  regia,  broniine  water, 
bromine  and  alkali,  and  potassium  permanga- 
nate are  all  without  influence.  Mixtures  of 
metallic  sodium  and  silicsi,  or  of  sodium  and 
boric  acid,  are  likewise  without  influence,  and 
hence  also  nascent  silicon  and  boron.^  Mois- 
san  furdier  found  that  fluorin  does  not  act 
upon  it  at  any  temperature.  In  short,^  it  may 
be  said  that  ever}r  reagent  that  the  previous  ex- 
perience of  chemists  indicated  as  likely  to  com- 
Dine  with  argon  has  been  tried  without  success, 
and  hence  the  chemical  properties  of  the  ele- 
ment (if,  indeed,  it  has  any  such  properties), 
are  as  yet  quite  unknown.  Several  annotmce- 
ments  of  the  existence  of  compounds  of  argon 
have  been  made,  but  no  really  convincing  evi- 
dence of  such  combination  has  been  given. 
For  example,  Berthollet  subjected  a  mixture  of 
argon  and  benzene  to  the  action  of  the  silent 
electric  discharge  for  a  long  time,  and  observed 
a  diminution  in  the  volume  of  the  argon,  which 
he  attributed  to  its  combination  with  the 
benzene.  Benzene  when  treated  in  this  way 
forms  a  resinous  mass,  which  coats  the  walls 
of  the  tube,  and  it  is  not  improbable  that  the 
small  quantity  of  argon  which  disappes^rs  is 
held  mechanically  by  the  gummy  deposit,  either 
in  solution  or  by  absorption.  At  all  events  the 
original  quantity  of  argon  is  restored,  un- 
changed, by  heating  the  resin.  It  cannot  be 
positively  sdB&rmed  mat  no  compound  of  argon 
exists,  but  there  is  no  previously  known  ele- 
ment (not  even  the  metals  of  the  platinum 
group)  that  could  withstand  the  action  of  the 
substances  whose  activity  has  been  exerted 
without  effect  upon  argon.  Until  some  com- 
pound can  be  formed  we  shall  therefore  have 
to  infer  the  atomic  weight  of  argon  from  de- 
terminations of  the  density  of  the  gas,  taken 
in  connection  with  Avogadro's  law.  The  best 
determinations,  made  up  to  the  present  time  in- 
dicate that  the  density  of  argon  is  19.942  times 
that  of  hydrogen.  If  the  molecules  of  argon 
are  diatomic,  then  19.94  is  the  atomic  weight  of 
the  element,  but  if  they  are  monatomic,  we 
must  double  this  estimate  and  conclude  that 
the  atomic  weight  is  39.88  (see  Atomic 
Theory;  also  Gases,  Kinehc  Theory  of). 
To  settle  this  doubtful  point  experiments  were 
made  to  find  the  ratio  of  the  two  specific  heats 
of  the  gas,  and  it  was  found  that  the  specific 
heat  of  argon  at  constant  pressure  is  about 
1.644  times  as  great  as  the  specific  heat  at  con- 
stant volume.  This  indicates  that  the  molecule 
of  the  gas  contains  but  one  atom,  and  hence 
it  is  necessary  to  conclude    that    the    atomic 


wei^t  of  ar^on  is  39.88,  the  atomic  weight  of 
hydrogen  being  taken  as  1.  Ar^on  has  been 
liquefied  and  solidified.  Its  critical  tempera- 
ture is  179.3*  F.  below  zero,  and  its  critical 
pressure  is  about  52.9  atmospheres.  Liquid 
argon  boils  (under  ordinary  atmospheric  pres- 
sure) at  about  303  **  F.  below  zero,  and  at  about 
309.3''  below  zero  it  freezes.  Tne  density  of 
liquid  argon  is  about  1.4046  at  its  boiling  point 
Four  other  elements,  associated  with  argon  in 
the  air  and  closely  resembling  it  in  properties, 
have  been  discovered  as  the  result  of  researches 
suggested  by  the  discovery  of  argon.  They  are 
caued,  respectiveh^  helium,  neon,  krypton  aivl 
xenon  (qq.v.).  Hundreds  of  ^pers  dealing 
with  argon  and  the  other  gases  just  mentioned 
have  appeared  in  the  scientific  periodicals,  so 
that  no  bibliography  of  the  subject  can  be  at- 
tempted here.  Ramsay's  book,  ^The  Gases  of 
the  Atmosphere^  (1896)  gives  an  excellent  ac- 
count of  the  chemistry  of  the  air,  from  the 
earliest  times  down  to  1896.  It  must  be  re- 
membered, however,  that  our  knowledge  of 
argon  and-  its  allies  is  growing  rapidly,  so  that 
some  of  the  statements  that  Ramsay  makes 
can  be  no  longer  admitted  to  be  true.  For  ex- 
ample, he  states  that  helium  (which  had  al- 
ready been  discovered  when  his  book  was  writ- 
ten) does  not  occur  in  the  air,  but  it  has  since 
been  shown  that  it  is  b,  component  of  the  air, 
forming  from  one  to  two  one-millionths  of  its 
bulk.  (See  Gases,  Compressed).  Travers' 
^The  Experimental  Study  of  Cxases^  may  also 
be  consulted  with  advantage. 

A.  D.  Ristebn. 

ARGONAUT,  the  appellation  of  an  eight- 
armed  oceanic  cephalopod,  closely  allied  to 
the  octopus,  and  having  the  same  power  of 
swimming  backward  by  forcing  water  throuf^ 
its  funnel.  Though  called  ^paper  nautilus'  it  is 
entirely  different  from  the  true  nautilus  (q.v.), 
and  although,  since  the  earliest  days,  it  has  been 
said  to  sailupon  the  surface  of  the  ocean,  in  its 
shell  as  a  boat,  with  two  web-like  arms  spread 
for  sails,  this  belief  is  pure  fable.  Argonauts 
remain  in  deep  water  except  in  spawning  sea- 
son, and  then  come  to  tne  surface  only  at 
night.  The  male  is  a  naked  octopod,  and  the 
•boat*  of  the  female  has  no  organic  connection 
with  her  body,  but  is  a  mere  receptacle  for 
holding  eggs,  retained  in  place  by  the  two  dor- 
sal arms,  which  are  membranous  and  secrete 
it  from  their  inner  surfaces.  It  is  not  cham- 
bered like  that  of  the  true  nautilus,  but  has  a 
radially  fluted,  semi-transparent  spiral  shell, 
enveloping  the  body  as  far  as  the  base  of  the 
tentacles,  increasing  in  size  with  the  growth  of 
the  animal,^  and  attaining  a  length  of  six  inches. 
The  male  is  only  about  an  indi  in  length;  one 
of  its  very  short  arms  is  specialized  into  an 
organ  of  generation,  called  a  ^hectocotyle,* 
which  detaches  itself  from  the  male  body,  and, 
having  independent  locomotory  powers,  at- 
taches itself  to  the  female,  and  in  some  man- 
ner unknown  ^  fertilizes  the  eggs.  Only  a 
single  species  is  known  (A.  hians),  represent- 
ing the  family  Argonautida.  See  Nautilus; 
Octopus. 

ARGONAUTS,  the  name  given  in  Greek 
legends  to  the  sailors,  who,  in  a  ship  called  the 
Argo,  made  a  hazardous  voyage  to  (Dolchis  tm- 
der  the  leadership  of  Jason,  in  quest  of  the 
golden  fleece.  Jason's  uncle  Pelias  had  usurped 
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the  kingdom  of  lolcos  and  would  resi^p  it  only 
on  condition  that  Jason  should  first  bring:  from 
Colchis  the  golden  fleece  suspended  in  a  conse- 
crated grove  at  Colchis.  Among  Jason's  com- 
panions were  Hercules,  Castor  and  Pollux, 
Peleus,  Admetus»  Meleager,  Orpheus,  Telamoa 
Theseus,  and  his  friend  Pirithous,  Hylas  and 
Lynceus.  Having  sailed  from  the  promontory 
of  Magnesia,  in  Thessaly,  they  reached  the  har- 
bor of  Lemnos,  where  they  remained  two  years. 
The  women  of  Lemnos,  instigated  by  the  of- 
fended Aphrodite  (Venus),  had  slain  all  the 
males  among  them«  except  Thoas,  and  they 
detained  among  them  the  welcome  strangers. 
At  length  they  proceeded  to  the  Troad,  where 
Hylas  and  Hercules  were  left  behind.  After 
various  adventures  the3r  approached  the  dreaded 
Symplegades,  rocks  which  closed  together  and 
dashed  in  pieces  vessels  passing  through  them. 
According  to  instructions  previously  received, 
they  caused  a  dove  to  fly  through  before  them, 
and  followed,  rowing  with  all  their  strength, 
while  Orpheus  played  on  his  lyre.  The  rocks 
stood  firm,  and  the  danger  was  escaped.  The 
last  adventure  awaited  them  at  the  Island  of 
Aretias.  Here  they  found  the  Stymphalides. 
birds  which  shot  their  feathers  like  arrows,  and 
from  which  the  heroes  could  only  protect  them- 
selves by  a  violent  clashing  of  weapons.  On 
their  arrival  at  Colchis  King  ./Eetes  did  not  re- 
fuse absolutely  to  deliver  the  golden  fleece,  but 
charged  Jason  with  three  dangerous  labors, 
thus  hoping  to  destroy  him.  Jason  was  to  yoke 
the  two  fire-breathing  bulls  of  Hephaestus  to  a 
ploughshare  of  adamant,  and  to  plough  with 
them  four  acres  of  land  consecrated  to  Ares 
^Mars),  and  never  before  turned  up.^  He  was 
then  to  sow  in  the  furrows  the  remaining  ser- 
pents' teeth  of  Cadmus,  in  the  possession  of 
%etes,  and  to  kill  the  armed  heroes  which  they 
produced;  at  last,  to  fight  with  and  slay  the 
dragon  that  guarded  the  golden  fleece.  All 
three  labors  he  was  to  accomplish  in  a  single 
day.  With  the  help  of  Medea,  the  daughter  of 
Mttes,  these  tasks  were  accomplished  and  the 
fleece  obtained.  Jason  then  fled  with  Medea, 
but  the  fugitives  were  pursued  and  on  the  point 
of  being  overtaken  when  Medea  averted  the 
danger  by  killing  her  brother  Absyrtus,  and 
strewing  on  the  road  his  mangled  limbs.  The 
unhappy  father  quitted  the  pursuit  to  collect 
the  bloody  limbs  of  his  son  and  the  fugitives 
escaped.  The  return  of  the  Argonauts  is 
variously  told,  but  after  many  perils  they 
reached  lolcos  and  gave  the  fleece  to  Pelias. 
Whatever  the  origin  of  the  story,  it  was  cer- 
tainly developed  under  the  influence  of  the 
great  period  of  Greek  colonization  in  the  8th 
and  7tn  centuries  B.C.,  when  the  adventures  of 
the  navigators  and  explorers  of  the  western 
Mediterranean  and  the  Black  sea  were  told  of 
gods  and  heroes.  The  story  is  scattered 
through  nearly  all  the  literature  of  Greece. 
Apollonius  of  Rhodes  first  pithered  the  mass 
of  material  into  a  connected  consistent  narra- 
tive. 

ARGONAUTS  OF  '49,  a  literary  name 
(the  colloquial  one  being  •Forty-niners*)  ap- 
plied to  the  California  pioneers.  The  first  dis- 
covery of  gold  was  in  January  1848,  but  it  was 
not  generally  realized  till  April;  from  thence 
till  the  following  winter  Cahfomia  itself  (re- 
cently obtained  hy  the  United  States  from 
Mexico)  was  partially  depopulated  outside  the 


mining  camps,  even  soldiers  and  sailors  de- 
serting in  great  numbers  and  rushing  to  the 
mines,  while  executive  authority  was  paralyzed. 
These  local  changes  of  place,  however,  did  not 
constitute  a  *voyage  for  the  Golden  Fleece* 
from  far  distant  regions,  which  is  what  the 
term  implies.  The  excitement,  spread  by  offi- 
cial reports,  and  intensified  by  journalistic  in- 
ventions,  had  fully  roused  the  east  by  winter; 
from  January  onward  the  great  sea  routes  were 
thronged.  By  the  end  of  the  year  the  new 
province  (it  never  was  organized  as  a  Terri- 
tory, entering  the  Union  as  a  State  from  a 
condition  of  legal  nullity  or  permitted  tres- 
pass) contained  toward  100^000  people.  The 
imperfect  State  census  of  1852  showed  264,435, 
nearly  all  Argonauts  proper. 

Much  the  greater  portion  came  by  sea;  the 
favored  route  being  by  the  Isthmus  of  Panama. 
The  passengers  landed  at  Chagres,  took  boat 
up  that  river  to  Cruces,  then  crossed  over  by 
horse  or  mule  conveyance  to  Panama,  where 
they  took  such  coasting  steamers  or  sailing 
craft  as  came  along.  The  crowds  which  flocked 
thither  by  all  sorts  of  Atlantic  vessels  far  out- 
ran the  Pacific  fleet's  capacity,  and  large  num- 
bers had  to  wait  manv  weary  weeks  for  a 
passage.  At  one  time  3,000  were  collected  at 
Panama,  so  wild  with  impatience  that  several 
small  companies  unsuccessfully  attempted  to 
make  the  voyage  to  San  Francisco  in  the 
natives*  log  canoes.  An  assemblage  of  several 
hundred  to  a  thousand  was  common;  and  at 
one  time  they  enlivened  the  tedium  by  issuing 
a  newspaper.  But  a  far  more  terrible  foe  than 
ennui  had  to  be  faced :  the  cholera  and  Panama 
fever,  which  carried  off  grreat  numbers  of  the 
emigrants  and  a  quarter  of  the  inhabitants  of 
Panama.  Before  the  excitement  had  begun, 
two  new  steamers,  the  California  and  Oregon, 
were  assigned  to  this  route  to  run  monthly. 
The  fare  was  $300,  and  the  competition  for 
space  was  so  great  that  double  price  was  some- 
times paid.  The  California  reached  San 
Francisco  on  her  first  trip  28  Feb.  1849.  When 
she  came  up  the  west  coast  after  rounding  the 
Horn  to  reach  Panama,  the  gold  fever  had  just 
reached  Peru,  and  75  Peruvians  took  passage. 
This  preoccupation  of  space  so  enraged  the 
1,000  or  so  of  waiting  Americans  that  they  in- 
duced the  commandant  of  the  United  States 
forces  in  California,  who  was  waiting  with 
them,  to  issue  a  proclamation  ejecting  the 
Peruvians  as  intending  trespassers  on  United 
States  public  lands  not  yet  opened  for  settle- 
ment. As  they  refused  to  go,  however,  no  one 
dared  use  force.  In  one  case  some  300  intend- 
ing passengers  drew  lots  for  the  52  steamer 
tickets  on  sale.  Many  gold-seekers  crossed 
at  Nicaragua,  at  the  Isthmus  of  Tehuantepec, 
or  at  central  Mexico.  Many  thousands,  how- 
ever, chose  the  cheaper  and  unbroken  but  time- 
wasting  sailing  voyage  of  several  months 
around  Cape  Horn.  The  vessels  on  this  route 
were  miscellaneous  and  often  unfit  and  ill 
manned;  the  food  was  poor  and  insuflicient. 
and  the  voyage  full  of  hardship.  There  was 
also  a  large  overland  emigration  across  the 
plains,  through  the  Great  Basin  and  its  alkali 
deserts,  and  over  the  Coast  Range.  This  jour- 
ney, too.  was  full  of  suffering  from  lack  of 
food,  lack  of  water,  lost  trails,  and  exhaustion ; 
and  sometimes  after  a  summer  of  endurance 
to  the  last  gasp,  the  pilgrims  saw  the  snows  t 
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close  up  the  mountain  passes  before  them,  and 
either  wintered  or  died  on  the  eastern  flank, 
or  lost  themselves  trying  to  penetrate  through 
the  snow.  This  overland  body  had  two  stronfl^ly 
distinguishing  marks  from  the  immigrants  by 
sea.  First,  it  contained  nearly  all  the  families 
among  the  Argonauts,  as  distinguished  from 
the  solitary  masculine  adventurers;  and  there- 
fore nearly  all  the  women.  Second,  it  was 
nearly  all  a  Northern  and  free-labor  element  — 
an  iinportant  point  in  the  struggle  to  make 
new  States  free  or  slave  then  going  on  be- 
tween the  sections. 

The  characteristics  of  the  Argonauts  as  a 
body  were  these:  First,  they  were  mostly  men, 
with  a  few  low-caste  women,  and  their  moral 
sense    was    not    therefore    quickened    by    the 

Presence  and  needs  of  family  life;  though 
amilies  and  reputable  women  were  by  no 
means  so  utterh^  absent  as  the  exaggerated 
myths  of  the  old-timers  would  make  it  appear. 
Second,  few  intended  to  remain  longer  than 
was  needed  to  acquire  a  fortune  and  return 
East.  This  did  not  make  their  settlement  in 
the  least  less  enduring  or  desirable,  but  with 
the  paucity  of  family  life,  it  prevented  them 
for  some  time  from  feeling  a  proper  respon- 
sibility for  public  order  and  the  creation  of 
solid  mstitutions,  and  spasms  of  illegal  violence 
were  expected  to  do  the  work  of  steady 
legality.  Third,  they  were  from  all  sections  of 
the  country,  at  a  time  when  North  and  South 
were  daily  becoming  hostile  races.  Though  the 
free-State  people  were  largely  in  the  ascendant, 
the  Southerners  were  the  political  leaders  and 
the  State  was  steadily  Democratic.  Yet  the 
former  class  had  no  idea  of  letting  sectional 
politics  rule  their  general  action;  home  issues 
were  too  pressing  and  national  ones  too  aca- 
demic; and  while  California  as  a  free  State 
sympathized  with  and  furnished  splendid  help 
to  the  Union,  her  politics  have  never  been 
affected  by  the  issues  either  of  slavery  or  of  re- 
construction. Fourth,  along  with  men  of  char- 
acter and  ability,  since  prominent  as  business 
and  professional  men,  State  officials,  editors, 
etc.,  there  were  of  course  great  numbers  of 
blacklegs,  desperadoes,  and  refugees  from  jus- 
tice. These  not  only  defied  all  law  in  their  re- 
lations with  each  other,  but  frequently  out- 
raged, plundered  and  murdered  the  native 
Spanish  inhabitants,  and  required  an  amount 
of  time  and  effort  to  keep  them  in  order,  which 
the  decent  clement  —  who  were  in  a  great 
majority  —  were  unwilling  to  give.  Hence 
soaet>r  again  and  again  seemed  on  the  verge 
of  being  dominated  wholly  by  its  criminal 
classes,  and  the  fear  of  an  occasional  uprising 
of  the  orderly  element  did  not  countervail  its 
bein^  only  occasional  and  the  chance  of  escap- 
ing It  (see  Vigilance  Committees).  But  the 
best  praise  which  can  be  given  to  the  essential 
soundness  of  the  Argonauts  is  that  in  a  remark- 
ably short  time  they  rose  to  the  same  sense  of 
their  responsibilities  as  older  commonwealths, 
and  the  California  of  1860  was  not  inferior  to 
any  of  its  companions.  Consult  Audubon, 
^Western  Journal*  (Cleveland  1906);  Bret 
Harte,  ^Tales  of  the  Argonauts >  (Boston 
1875);  Royce,  <Historyr  of  CSlifornia>  (1891); 
Bancroft,  H.  H.,  <History  of  Califomia>  (4 
vols.,  San  Francisco  1884-90) ;  id.,  <  California 
inter  Pocula>  (San  Francisco  1888);  Shinn, 
^Mining    Camps>     (1885);    Taylor,    Bayard. 


<£ldorado>  (New  York  1862);  Burnett. 
^Reminiscences  of  an  Old  Pioneer^  (1880); 
Mcllhany,  ^Recollections  of  a  Forty-Niner^ 
(Kansas  City  1908);  Stillman,  < Seeking  the 
Golden  Fleece'   (San  Francisco  1877). 

ARGONNB,  ar'ffun',  France,  a  hilly  rock 
and  forest  covered  district  of  the  northeastern 
region,  on  the  borders  of  Lorraine  and  Cham- 
pagne, now  contained  in  the  departments  of 
Mame,  Meuse  and  Ardennes.  The  forest  of 
Argonne  over  30  miles  long  and  from  one  to 
8  miles  wide,  is  celebrated  for  the  Campaign 
of  Dumouriez  against  the  Prussians  in  17^, 
and  was  also  the  scene  of  several  events  in  the 
Franco-Prussian  War,  1871-72,  and  in  the  great 
European  War,  1914-17. 

ARGOS,  an  important  city  of  ancient 
Greece.  The  conquest  of  Argps  by  the  Dorians 
forms  the  first  really  authenticated  event  in  its 
history.  Argos  was  now  a  Doric  city,  though  it 
retained  with  part  of  its  Achaean  population 
some  of  its  ancient  habits,  particularly  the  wor- 
ship of  Hera  (Juno).  It  had  also  a  temple  of 
peculiar  sacredness  to  Apollo.  It  was  long  the 
first  Dorian  city  in  Greece,  Sparta  being  the 
second,  and  Messene  the  third.  From  the  time 
of  the  ascendency  of  Sparta,  Argos  was  divided 
between  a  democratic  and  an  oligarchic  party, 
the  former  of  which  inclined  to  the  Athenian, 
the  latter  to  the  Sjgartan  alliance;  but  the  gen- 
eral spirit  of  the  city  tended  toward  enmity  to 
Sparta.  In  562  ArgOs  fought  with  Thebes 
against  Sparta^  and  Athens.  The  celebrated 
Pyrrhus  was  killed  in  an  invasion  of  Argos  in 
272.  In  229  Argos  joined  the  Achaian  League, 
to  which  it  continued  to  adhere  till  its  over- 
throw by^  the  Romans.  The  town  of  Argos  is 
a  straggling  modem  place,  with  houses  mostly 
surrounded  by  gardens,  and  few  buildings  of 
importance.  The  chief  relic  of  the  ancient  city 
is  the  theatre.  There  is  an  acropolis,  1,000  feet 
high,  crowned  by  a  ruined  castle.    Pop.  about 

ARGOS,  Ind.,  town  of  Marshall  Cx>unty, 
eight  miles  south  of  Plymouth,  the  county-seat, 
on  the  Dixie  Hip^hway  and  on  the  New  York, 
Chicago  and  Saint  Louis  and  the  Lake  Erie 
and  Western  railroads.  It  contains  a  saw  mill, 
bending  factory,  printing  establishment,  two 
grain  elevators  and  three  banks  with  combined 
resources  of  $200,000.  It  is  the  headquarters 
of  the  National  Retail  Hardware  Association. 
The  value  of  its  taxable  property  is  estimated 
at  $525,745.    It  has  a  high  school.    Pop.  l^X). 

ARGOSTOLI,  ar'g6s-td'l?,  an  important 
cit>[  of  the  Ionian  Islands,  the  capital  of  Cepha- 
lonia.  Its  harbor  is  considered  the  best  in  the 
Ionian  Islands,  and  there  are  excellent  quays. 
The  town  is  the  residence  of  a  Greek  bishop. 
Wine,  oil,  melons  and  currants  are  exported. 
Several  mills  here  are  driven  by^  a  current  of 
sea  water  flowing  through  an  artificial  channel 
and  then  disappearing  through  fissures  in  the 
rocks.  A  naval  school  has  been  established 
here.    Pop.  about  14,000. 

ARGOSY  (a  corruption,  by  transposition 
of  letters,  of  the  name  of  the  seaport  Ragusa), 
the  term  originally  for  a  carrack  or  merchant 
ship  from  Ra^sa  and  other  Adriatic  ports, 
now  used  poetically  of  any  vessel  carrying  rich 
merchandise.  In  English  writings  of  the  16th 
century  the  seaport  named  is  variously  written 
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Ragiisa,  Aragouse  or  Aragosa,  and  ships  com- 
ing thence  were  named  Ragusyes,  Arguzes  and 
Argosies;  the  last  form  surviving  and  passing 
into  literature.  The  incorrect  derivation  from 
Jason's  ship,  the  Argo,  is  of  modem  origin. 

ARGOUT.  irVoo',  Antoine  Maurice 
ApolUnaire»  dount  d\  a  French  statesman  and 
financier:  b.  Is^re  1782;  d.  1858.  In  1810  he 
was  auditor  to  the  Council  of  State,  was  made 
prefect  of  Gard  in  1817  and  peer  of  France  in 
1819.  In  July  1830  he  acted  as  mediator  be- 
tween Charles  X  and  the  popular  leaders.  He 
obtained  several  concessions  from  the  former, 
but  ^ese  came  too  late.  In  the  same  year 
Argout  became  Minister  of  Marine  and  in  1833 
Minister  of  the  Interior.  He  was  governor  of 
the  Bank  of  France,  after  1834,  except  for  a 
time  in  1836  when  he  was  Minister  of  Finance. 

ARGUBLLBS,  ar-gwi'lyas,  Agustfn, 
Spanish  statesman:  b.  Rivadisella,  Asturias, 
1776;  d.  Madrid,  23  March  1844.  On  the  out- 
break of  the  war  of  independence  in  1808  he 
attached  himself  to  the  patriotic  party,  and,  as 
representative  of  his  native  province  in  the 
Cortes,  gained  a  high  reputation  for  eloauence 
(1812-14).  On  the  restoration  of  Ferdinand 
VII,  Arguelles  was  arrested,  and  suffered  sev- 
eral years'  imprisonment  in  the  galleys  till  the 
revolution  of  1820  restored  him  to  freedom. 
He  became  Minister  of  the  Interior,  but  soon 
resigned,  being  displeased  with  the  narrow 
bigotry  of  the  court.  On  the  fall  of  the  Con- 
stitution (1823)  he  fled  to  England,  where  he 
remained  till  the  amnesty  of  1832.  On  his 
return  to  Spain,  being  nominated  to  the  Cortes, 
he  was  repeatedly  made  president  and  vice- 
president  of  the  Chamber  of  Deputies,  and 
always  showed  himself  a  moderate  but  un- 
wavering reformer.  In  1841  he  opposed  all 
concordats  with  the  Pope.  He  was  guardian 
of  the  young  Queen  Isabella  during  the  regency 
of  Espartero.  To  the  last  he  displayed  those 
remarkable  oratorical  gifts  which  m  his  youth 
earned  for  him  the  sobriquet  of  ^Spanish 
Cicero.*  Consult  Evaristo  San  Miguel,  *Vida 
de  D.  A.  Arguelles>  (Madrid  1851). 

ARGUMBNT,  a  term  sometimes  employed 
as  sjmonymous  with  the  subject  of  a  discourse, 
but  more  frequently  appropriated  to  any  kind  of 
method  employed  for  the  purpose  of  confuting 
or  at  least  silencing  an  opponent.  Logicians 
have  reduced  arguments  to  several  distinct 
heads,  of  which  the  only  one  that  can  be  said 
to  have  truth  only  for  its  object  is  the  argumen- 
turn  ad  judicium,  founded  on  proof  and  ad- 
dressed to  the  judgment.  See  Argumentation  ; 
Logic. 

ARGUMBNTATION  is  the.  process  of 
proving  or  attempting  to  prove  a  given  proposi- 
tion the  truth  of  which  is  doubtful  or  disputed. 
It  is,  in  many  respects,  the  converse  of  the  proc- 
ess of  inference  which  is  reasoning  from 
premises  to  a  conclusion.  In  argping,  me  con- 
clusion becomes  a  thesis  and  the  facts  or 
premises  from  which  it  was  inferred  become  the 
reasons  by  which  it  is  proved.  Inference  is  a 
forward  movement  from  the  premises  to  the 
conclusion;  arguing  is  a  backward  movement, 
or  reference,  from  the  thesis  to  the  groimds 
which  support  it  Inference  is  the  process  by 
which  we  ourselves  reach  a  conclusion  or  be- 
lief; arguing  is  the  process  by  which  we  seek 
to  induce  belief  in  ouiers. 


Proof  requires  that  the  proposition  to  be 
proved  be  brought  within  the  scope  of  an  ac- 
cepted law  or  principle,  a  law  or  principle  be- 
ing defined  as  every  general  proposition  that 
includes,  or  may  be  applied  to,  unascertained 
cases.  This  may  be  done  by  setting  forth  evi- 
dence, that  is,  facts  observed  by  those  sought 
to  be  convinced,  or  established  to  their  satis- 
faction, which  show  the  relation  between  the 
two.  In  practice  argumentation  is  usually 
elliptical.  The  whole  of  the  proof  is  seldom 
stated  in  full.  The  advocate  is  usually  content 
to  state  one  or  more  facts,  leaving  it  to  those 
addressed  to  supply  the  presuppositions  in  die 
light-  of  which  alone  such  facts  may  be  in- 
terpreted. Implications  which  may  be  readily 
supplied  are  usually  omitted.  Thus,  if  it  be 
argued  that  ^Congress  is  in  session*  for  the 
reason  that  *the  flag  is  flying  over  the  Clapitol,' 
it  is  clear  that  the  assertor  relies  not  only  on 
the  fact  given  as  a  reason  but  also  on  an  implied 
assumption  which  may  be  expressed  as  a  gen- 
eral proposition:  ^Whenever  the  flag  is  fljHing 
over  the  Capitol,  Congress  is  in  session.*  Every 
valid  argument,  then,  when  f  lilly  expressed,  conr 
sists  of  a  proposition  to  be  proved  which  mi^ 
be  called  the  Thesis,  and  two  proving  proposi- 
tions usually  called  the  reasons  or  the  proof, 
one  of  whidi  is  a  p^eneral  proposition  and  may 
be  called  the  Principle,  and  the  other  is  a  state- 
ment of  evidence  and  may  be  called  for  distinc- 
tion the  Reason,  and  shows  that  the  thesis  is 
brought  within  the  scope  of  the  principle.  A 
thesis  is  said  to  be  proved:  (1)  if  the  reason 
and  the  prindjple  are  known  or  admitted  to  be 
true,  and  (2)  if  the  thesis  is  contained,  involved 
or  implied  in  them.  An  argument  may  be  com- 
I>ared  to  a  lever;  the  thesis  is  the  weight  to  be 
lifted,  the  principle  is  the  fulcrum  and  the  rea- 
son, the  power.  The  first  requirement  of  proof 
has  reference  to  those  sought  to  be  convinced 
The  advocate  must  found  his  thesis  on  some- 
thing which  they  recognize  to  be  true.  If  the 
reason  or  prinaple  be  not  accepted,  the  proof 
remains  incomplete  until  the  disputed  proposi- 
tion is  itself  proved  by  reference  to  another 
reason  and  principle^  and  so  on  until  some 
holding  ground  is  reached,  some  reason  and 
principle  which  will  be  unchallenged.  The  sec- 
ond requirement  is  concerned  with  the  rela- 
tion of  the  thesis  to  the  other  propositions  of 
the  argument.  If  the  principle  and  the  reason 
are  both  expressed,  the  question  whether  or  not 
they  imply  the  thesis  is  manifest  in  most  cases 
on  simple  inspection. 

Proof  may  be  either  conclusive  or  probable. 
To  prove  a  proposition  means  strictly  to  estab- 
lish its  truth  conclusively  and  beyond  all  doubt. 
In  practice,  however,  a  proposition  is  said  to  be 
proved  when  its  truth  is  shown  to  be  probable 
or  highly  probable,  or  so  probable  that  we  do 
not  hesitate  to  act  as  if  it  were  true.  Thus,  in 
a  criminal  trial  a  prisoner's  guilt  is  said  to  be 
proved  if  it  be  established  beyond  a  reasonable 
doubt;  and  in  a  civil  trial  the  plaintiff's  case  is 
said  to  be  proved  if  there  is  a  mere  preponder- 
ance of  evidence  in  its  favor.  There  are  many 
principles  that  cannot  be  asserted  or  accepted  as 
true  universally,  but  only  generally,  or  in  most 
cases,  and  when  such  a  principle  is  relied  on  as 
the  foundation  of  an  argument  the  thesis  can 
only  be  asserted  as  probably  true.  So  if  the 
reason  can  only  be  asserted  as  probable,  the 
thesis  can  have  no  higher  certainty.    In  most 
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cases  it  is  only  possible  to  establish  a  disputed 
question  with  more  or  less  probability,  to  afford 
a  presumption  of  its  truth,  and  to  shift  the  bur- 
den of  proof  on  him  who  maintains  the  con- 
trary. 

Proof  is  said  to  be  direct  when  the  reasons 
directly  imply  the  thesis,  and  indirect  when  they 
imply  the  falsity  of  all  possible  alternatives,  and 
hence  indirectly  imply  the  truth  of  the  thesis. 
Thus,  if  we  arg^ie  that  a  given  straight  line,  AB, 
is  equal  to  another  given  straight  nne,  CD,  we 
employ  the  indirect  mode  of  proof  if  we  show 
that  AB  is  not  greater  than  CD,  and  that  it  is 
not  less.  The  only  possible  alternative  is  that 
AB  is  equal  to  CD. 

Argumentation  includes  also  the  processes  of 
disproof  and  of  refutation  which,  however,  are 
fundamentally  processes  of  proof,  since  dis- 
proof consists  in  proving  that  a  given  thesis  is 
false,  and  refutation  consists  in  proving  that  a 
thesis  for  which  reasons  have  been  given  is  not 
proved  by  them,  having  regard  to  the  require- 
ments of  proof. 

Principles  may  be  divided  according  to  their 
source  into  two  general  classes,  namely,  those 
derived  from  Experience  and  those  derived 
from  Authority.  Principles  derived  from  Ex- 
perience include  the  laws  of  nature,  scientific 
truths  and,  in  short,  all  general  propositions 
which  are  suggested  or  confirmed  by  experience, 
as  for  example,  *all  men  are  mortal*;  the  air 
has  weight*;  ^unsupported  bodies  fall  to  the 
ground*;  *<hvision  of  labor  increases  its  ef- 
ficiency.* 

Principles  derived  from  Authority  include 
civil  laws,  rules  of  action  and  other  general 
propositions,  declared,  enacted  or  promulgated, 
usually  for  the  ^idance  or  government  of  a 
class  or  community,'  by  a  legislature,  church, 
judge,  lawgiver,'  teacher,  inspired  writers  or 
by  any  man  or  body  of  men  having  or  assuming 
authority,  as  for  example:  'every  person  who, 
being  a  witness  in  a  judicial  proceeding,  makes 
a  statement  under  oath  which  he  knows  to  be 
false  is  ^ilty  of  perjury  and  is  liable  to  a  pen- 
alty*; ®it  is  wrong  to  commit  murder*;  *all 
men  are  created  free  and  equal*;  *all  who  be- 
lieve will  be  saved.* 

Arguments  may  be  divided  into  two  general 
classes,  according  as  the  principle  on  which  they 
are  based  is  derived  from  Authority  or  from 
Experience.  This  division  is  similar  to  that 
adopted  by  lawyers  when  they  speak  of  issues 
of  law  and  issues  of  fact.  The  following  is  an 
example  of  an  argument  where  the  principle  is 
an  enacted  law: 
Thesis:   This  prisoner  is  guilty  of  perjury  and 

is  liable  to  a  penalty. 
Reason:  Because  being  a  witness  in  a  judicial 

proceeding  he  made  a  statement  under  oath 

which  he  knew  to  be  false. 
Principle:  Because  every  person  who,  being  a 

witness  in  a  judicial  proceeding,  makes  a 

statement  under  oath  which  he  knows  to  be 

false,  is  guilty  of  perjury  and  is  liable  to 

penalty. 

Arjfutnents  based  on  principles  derived  .from 
Expenence  may  be  conveniently  divided  into 
eight  general  classes,  namely:  arguments  to 
prove  facts  of  Causation,  arguments  from  Ex- 
ample, from  Analogy,  from  Cause  to  Effect, 
from  Effect  to  Cause,  from  Testimony,  from 
Sign  and  from  Circumstantial  Evidence. 

Pacts  of  Causation.— That   one   thing  is 


the  cause  or  the  effect  of  another  may  be  proved 
by  reference  to  one  of  the  five  principles  first 
formulated  by  John  Stuart  Mill,  which  are  as 
follows : 

(a)  Agreement — ^Whcn  two  or  more  in- 
stances of  the  i>henomenon  under  investigation 
have  only  one  circumstance  in  common,  the  cir- 
cumstance in  which  alone  all  the  instances  agree 
is  the  cause  (or  effect)  of  the  given  phenome- 
non. 

(b)  Difference, —  If  an  instance  in  which  the 
phenomenon  under  investigation  occurs  and  an 
instance  in  which  it  does  not  occur  have  every 
circumstance  in  common  save  one,  that  one  oc- 
curring only  in  the  former,  the  circumstance  in 
which  alone  the  two  instances  differ  is  the  effect 
or  the  cause  or  an  indispensable  part  of  the 
cause  of  the  phenomenon. 

(c)  Joint  Method. —  If  two  or  more  in- 
stances in  which  the  phenomenon  occurs  have 
only  one  circumstance  in  common,  while  two 
or  more  instances  in  which  it  does  not  occur 
have  nothing  in  common  save  the  absence  of 
that  circumstance,  the  circumstance  in  which 
alone  the  two  sets  of  instances  differ  is  the 
effect  or  the  cause  or  an  indispensable  part  of 
the  cause  of  the  phenomenon. 

(d)  Residues. —  Subduct  from  any  phenom- 
enon such  part  as  previous  induction  has  shown 
to  be  the  effect  of  certain  antecedents  and  the 
residue  of  the  phenomenon  is  the  effect  of  the 
remaining  antecedents. 

(e)  Concomitant  Fartah'ofw.-^Whatcver  phe- 
nomenon varies  in  any  manner  whenever  an- 
other phenomenon  varies  in  some  particular 
manner  is  either  a  cause  or  an  effect  of  that 
phenomenon  or  is '  connected  with  it  through 
some  fact  of  causation.      .  • 

These  five  principles  may  be  reduced  to  two, 
which  are:  negatively,  that  none  of  the  ante- 
cedents of  an  effect  uiat  can  be  dispensed  with 
without  preventing  the  effect  is  the  cause,  and 
positively,  that  every  antecedent  of  an  effect 
that  cannot  be  dispensed  with  withput  prevent- 
ing the  effect  is  the  cause  or  part  of  the  cause.. 
These  principles  may  be  proved  by  reference  to 
two  principles  which  are  the  ultimate  founda- 
tion of  all  arguments  from  Experience.  These* 
are  the  law  of  Universal  Causation  which  may 
be  expressed  by  saying  that  *Every  event  has  a 
cause,*'  and  the  law  of  the  Uniformity  ^f 
Causes  which  may  be  expressed  by  saying  that 
®Like  causes  produce  like  effects  in  like  circum- 
stances.* 

It  is  in  accordance  with  these  principles  that 
investigations  are  carried  on  in  every  branch  of 
science  that  has  to  do  with  tracing  the  relation 
of  cause  and  effect,  and  establishing  principles 
based  thereon. 

Example. —  We  use  the  argfument  from 
Example  when  we  cite  as  a  reason  for  the 
truth  of  a  general  proposition  a  number  of 
observed  or  known  facts  similar  to  those 
summed  up  in  the  thesis,  the  facts  set  forth 
being  examples  of  the  general  truth  they  are 
cited  to  prove.  Thus,  we  argue  that  all  homed 
animals  are  ruminant  because  the  ox,  the  sheep, 
the  deer  and  other  homed  animals  are  mmi- 
nant.  In  an  argument  of  this  kind  the  reason 
is  seldom  stated  in  full  and  the  principle  is 
seldom  stated  at  all.  When  the  proposition  to 
be  proved  is  universal,  the  advocate  relies  on 
the  implied  assumptions  that  no  negative  ex- 
ample has  been  found  and  that  the  search  has 
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been  exhaustive.  He  is  usually  content  to  state 
one  or  more  positive  instances  and  shift  on  his 
opponent  the  burden  of  showing  an  exception, 
or  that  the  search  has  not  been  complete.  The 
argument  may  be  stated  in  full  as  follows: 
Thesis:  All  homed  animals  are  ruminant: 
Reason:  Because  A,  B,  C  and  a  number  of 
other  homed  animals  are  ruminant  and  no 
horned  animal  has  been  found,  after  due 
search,  that  is  not  ruminant ;  Principle :  What- 
ever has  been  found  to  be  true  in  a  number  of 
instances  of  a  phenomenon  and  never  found  to 
be  false,  after  due  search,  in  any,  is  true  of  all. 

In  like  manner  we  may  argue  that  all  men 
are  mortal,  that  unsupported  bodies  fall  to  the 
ground,  that  food  is  necessary  to  animal  life, 
that  the  price  of  protected  manufactures  tends 
to  decline. 

Analogy.>-In  an  argument  from  Analogy 
points  of  resemblance  between  two  things  are 
relied  on  to  prove  that  the  resemblance  extends 
further  than  is  actually  known  or  observed. 
Thus,  when  we  argue  that  a  given  specimen  of 
handwriting  was  written  by  a  particular  person 
because  it  resembles  handwriting  that  is  imown 
to  have  been  written  by  that  person,  we  emijloy 
an  argument  from  Analog]^.  The  principle 
upon  which  this  argument  is  based  may  be 
stated  as  follows :  ^Whatever  b  true  of  a  thing 
is  tme  of  what  essentially  resembles  it.^  It 
is  sometimes  said  that  no  thesis  can  be  proved 
conclusively  by  analogical  evidence,  but  if  es- 
sential resemblance  can  be  shown,  if,  in  other 
words,  the  analogy  is  complete,  the  argument 
may  be  as  conclusive  as  any  other.  In  ^an^ 
cases  in  which  the  argument  from  analogy  is 
emploved  it  is  impossible  to  show  essential 
re^mblance,  and,  of  course,  the  thesis  cannot 
be  asserted  as  more  than  probably  tme.  Thus, 
in  the  argument  that  Mars  is  inhabited  because 
of  its  many  points  of  resemblance  to  the  earth 
it  is  impossible  to  say  that  the  thesis  is  even 
probably  true,  since  there  are  so  many  points 
of  ^  essential  difference  and  so  many  essential 
points  as  to  which  it  is  unknown  whether  Mars 
resembles  the  earth  or  not.  To  justify  a  prob- 
able conclusion  there  must  be  more  points  of 
resemblance  than  of  difference  and  the  points 
as  to  which  we  do  not  know  whether  the  two 
things  compared  agree  or  differ  should  be  con- 
sidered as  points  of  difference.  Moreover,  of 
all  possible  points  of  resemblance  and  of  dif- 
ference only  those  should  be  considered  which 
are  essential,  that  is  to  say,  which  have  a  direct 
bearing  on  the  question  to  be  proved.  The 
principle  upon  which  we  rely  in  using  a  prob- 
.able  argument  from  analopy  may  be  stated  as 
follows:  •When  two  thmgs  resembk  each 
other  in  a  preponderating  number  of  essential 
particulars  what  is  true  of  one  is  probably  tme 
of  the  other.* 

The  arguments  from  Example  and  from  An- 
alogy depend  in  the  last  analysis  upon  causa- 
tion. The  uniformity  of  the  facts  in  the  one 
case  and  the  essential  similarity  of  the  facts 
in  the  other  lead  us  to  infer  a  cause  which, 
although  not  known,  is  assumed  to  exist  to 
account  for  the  fact  or  class  of  facts  to  be 
proved. 

Cause  to  Bffect.— -An  aiKument  from 
Cause  to  Effect  is  one  in  which  the  existence  of 
a  known  cause  is  given  as  a  reason  to  prove 
an  effect,  as  when  we  argue  that  a  man  will 
die  because   he   is  afflicted   with   a   particular 


disease.  Suph  an  argument  may  be  only  prob- 
able since  the  action  of  every  cause  is  hable  to 
be  frustrated  by  other  agencies,  and  it  ap- 
proaches to  conclusiveness  in  so  far  as  it  can 
be  shown  that  no  other  agency  is  operating 
or  will  operate  to  prevent  the  effect  When 
an  ar^ment  of  this  kind  is  employed  the  as- 
sumptions relied  on  are  that  the  arcumstance 
given  as  a  reason  has  been  found  to  be  ade- 
quate to  produce  the  alleged  effect,  that  its 
action  cannot  be  frastrated  and  that  it  will 
be  followed  by  its  effect  in  this  case  as  in  the 
former  case  or  cases,  or  in  other  words,  that 
like  causes  produce  like  effects.  The  argument 
may  be  expressed  in  full  as  follows :  T :  A  will 
die;  R:  Because  he  is  afflicted  with  X,  a  cause 
of  death  that  cannot  be  fmstrated;  P:  Every 
cause  that  cannot  be  fmstrated  will  be  fol- 
lowed by  its  effect  The  argument  may  be 
stated  more  simply  by  using  as  a  principle  the 
law  of  the  particular  effect:  T:  A  will  die;  R: 
Because  he  is  afflicted  with  X ;  P :  Because  all 
who  are  afflicted  with  X  die.  In  like  manner 
we  may  argue  from  motives  to  actions  which 
they  tend  to  produce. 

Bffect  to*  Caiifle.--An  argument  from 
Effect  to  Cause  is  one  in  which  the  existence 
of  an  effect  is  given  as  a  reason  to  prove  a 
cause  that  is  known  to  be  adequate  to  produce 
that  effect  Such  an  argument  may  only  be 
probable  since  the  same  effect  may  be  pro- 
duced by  two  or  more  causes,  and  it  approaches 
to  conclusiveness  in  so  far  as  all  the  causes 
but  oat  can  be  shown  not  to  be  operative. 
Thus,  when  we  argue  that  it  has  rained  because 
the  streets  are  wet  we  use  an  argument  from 
an  effect  (the  wet  street)  to  a  cause  (rain), 
and  it  is  conclusive  in  so  far  as  we  show  that 
no  other  cause  operated  which  might  produce 
the  effect,  as  for  example,  a  heavy  dew,  melt- 
ing snow,  the  sprinkling  cart,  the  bursting  of  a 
water  main,  etc. 

«  The  principle  relied  on  in  arguments  of  this 
kind  may  be  stated  as  follows:  when  any  cir- 
cumstance is  known  to  be  adequate  to  produce 
a  given  effect,  that  effect  having  appeared  and 
no  other  cause  having  operated  to  produce  it, 
the  effect  in  question  was  preceded  by  that 
circumstance. 

Te8timony.r-An  argument  from  Testi- 
mony may  be  regarded  as  an  argument  from 
an  effect  to  a  condition,  the  giving  of  the  testi- 
mony being  the  effect  and  the  reality  of  the 
fact  testified  to  being  a  more  or  less  probable 
condition  of  the  effect;  in  other  words  we 
argue  that  the  testimony  would  not  have  been 
given  if  the  fact  testified  to  were  not  true. 
The  assumption  relied  on  in  every  argument 
from  testimony  is  that  the  witness  is  tmst- 
worthy,  and  the  principle  on  which  we  rely  is: 
what  a  trustworthy  witness  testifies  to  is  tme. 
An  argument  from  testimony  may  be  stated 
^formally  thus:  T:  A  assaulted  B;  R:  Because 
C,  a  trustworthy  witness,  testifies  that  he  saw 
him  do  it ;  P :  Because  what  a  tmstworthy  wit- 
ness testifies  to  is  true.  It  is  assumed  both 
in  the  courts  of  justice  as  well  as  in  the  ordi- 
nary affairs  of  life  that  a  witness  is  tmstworthy 
unless  the  contrary  is  shown,  in  much  the  same 
way  that  an  accused  person  is  presumed  to  be 
innocent  until  he  is  proved  to  be  guilty,  and 
the  burden  of  showing  that  he  is  not  trust- 
worthy is  usually  upon  him  who  asserts  his 
untrustworthiness. 
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Sign. —  An  argument  from  Sign  is  one  in 
which  the  fact  to  be  proved  and  the  fact  cited 
as  a  reason,  although  not  related  as  cause  and 
effect,  are  associated  through  some  fact  of  caus- 
ation, usually  as  joint  effects  of  a  common 
cause  either  known  or  assumed  to  exist.  Thus, 
when  we  argue  that  it  will  rain  because  the 
mercury  is  falling  in  the  barometer,  or  that  this 
animal  is  a  ruminant  because  it  is  homed,  or 
that  Congress  is  in  session  because  the  flag  is 
fl;ying  over  the  Capitol,  we  use  arguments  from 
sign.  Arguments  from  testimony,  from  cause 
to  effect  and  from  effect  to  cause,  are  also 
sometimes  called  arguments  from  sign,  but  it 
is  convenient  to  use  the  term  in  the  sense  above 
indicated.  In  a  wide  sense  all  arguments  are 
arguments  from  sign  since  sign  is  only  another 
name  for  evidence.  The  principle  relied  on  in 
this  argument  is  usually  a  law  already  estab- 
lished by  the  argument  from  Example. 

Circumstantial  Evidence.— In  this  argu- 
ment the  reason  consists  of  a  number  of  facts 
or  circumstances  any  one  of  which  taken  by 
itself  may  have  little  evidential  force,  but  whic^ 
taken  together  form  a  body  of  evidence  that  is 
often  stronger  than  the  direct  testimony  of  wit- 
nesses. It  is  in  the  nature  of  an  argument  from 
cause  to  effect  or  from  effect  to  cause  or  from 
sign,  or  it  mav  contain  elements  of  all  three. 
An  example  of  the  establishment  of  a  thesis  by 
circumstantial  evidence  may  be  taken  from  al- 
most any  criminal  trial.  In  one  case  the  house 
of  a  license  inspector,  who  had  aroused  the 
hostility  of  liquor  sellers  by  a  strict  enforce- 
ment of  the  law,  was  wrecked  by  some  ex- 
plosive. Shortly  after  the  explosion,  which 
happened  about  one  o'clock  in  the  morning, 
marks  of  footsteps  in  the  fresh  snow  were 
found  leading  from  the  place  of  the  explosion 
to  one  of  the  hotels,  not  by  the  most  direct 
route,  but  circuitously  around  a  block  and 
through  a  back  alley  to  the  rear  entrance  of  the 
hotel.  In  one  of  the  rooms  was  found  a  pair 
of  boots  which  coincided  with  the  footmarks 
made  in  the  snow,  and  under  the  mattress  of 
the  bed  there  were  two  sticks  of  djmamite  and 
an  unused  dynamite  fuse.  The  owner  of  the 
boots  who  occupied  that  room  was  unable  to 
give  any  satisfactory  explanation  of  these  facts, 
and  he  was  tried  and  convicted  of  the  crime. 
The  reason  in  an  argument  of  this  kind  is 
seldom  stated  in  full.  The  advocate  relies  on 
an  implied  assumption  that  the  facts  stated  as 
evidence  cannot  be  accounted  for  in  any  rea- 
sonable way  except  on  the  truth  of  the  thesis. 
The  proof  of  incriminating  facts  has  the  effect 
of  sniftine  upon  the  accused  the  burden  of 
showing  that  the  facts  ,can  be  explained  or 
accounted  for  in  some  other  way.  The  prin- 
ciple upon  which  an  argument  of  this  land  is 
based  may  be  stated  as  follows :  *Every  thesis 
that  is  exclusively  sufficient  to  explain  a  given 
set  of  facts  is  true,*  and  the  whole  argument 
may  be  stated  formally  as  follows:  T:  A 
caused  the  death  of  B ;  K :  Because  that  thesis 
is  exclusively  sufficient  to  explain  the  facts  A, 
B,  C,  D,  etc.;  P:  Evetj  thesis  that  is  exclu- 
sively sufficient  to  explain  a  given  set  of  facts 
is  true.  The  same  kind  of  argument  is  em- 
ployed in  a  great  variety  of  other  cases,  as  for 
example  in  proving  the  existence  of  a  glacial 
epoch  in  prehistoric  times,  or  that  Sir  Philip 
Francis  wrote  the  letters  of  Junius. 

Arguments    from    example,    from    analogy 


and  to  prove  facts  of  causation  are  usually 
classed  as  inductive  arguments  and  all  others 
as  deductive.  For  the  distinction  between  in- 
ductive and  deductive  see  the  article  on  Logic. 

Disproof,  like  proof,  may  be  direct  or  indi- 
rect It  is  direct  when  the  reasons  directly 
imply  the  falsity  of  the  thesis,  and  it  is  indirect 
when  the  reasons  imply  the  truth  of  any  one 
alternative,  or  of  any  fact  inconsistent  with  the 
truth  of  the  thesis.  Thus,  the  thesis  in  a  crim- 
inal trial  that  the  prisoner  at  such  a  time  and 
place  committed  a  certain  offense  may  be  dis- 
proved indirectly  by  the  proof  that  the  prisoner 
at  that  time  was  elsewhere,  usually  called  prov- 
ing an  alibi,  A  general  proposition  may  be  dis- 
proved indirectly  in  two  ways,  first,  by  proving 
exceptions  called  exceptive  disproof;  secondly, 
by  showing  that  a  proposition  manifestly  absurd 
b  logically  deducible  from  it,  called  a  reductio 
ad  aasuraum. 

Refutation  consists  in  showing  the  fallacy 
of  an  argument  having  regard  to  the  require- 
ments of  proof.  This  may  be  done  in  two 
ways,  first,  by  showing  that  the  reason  or  the 
principle  relied  on,  whether  express  or  implied, 
IS  untrue.  Thus,  an  argument  from  Testimony 
may  be  refuted  by  showing  that  the  witness  is 
untrustworthy,  as  for  example,  that  he  lacked 
the  means  or  opportunity  for  accurately  observ- 
ing the  facts  testified  to,  that  he  was  biased  by 
interest  or  hostility,  that  his  testimony  is  incon- 
sistent with  itself  or  with  other  facts  better 
known  or  better  established,  that  his  memory  is 
defective^  that  he  is  known  to  be  untruthful, 
etc.  An  argument  from  Example  may  be  re- 
futed by  showing  exceptions  to  the  general  law 
sought  to  be  proved,  or  by  showing  that  the 
search  for  negative  examples  has  not  been  ex- 
haustive. An  argument  from  Analogy  may  be 
refuted  by  showing  points  of  essential  dif- 
ference between  the  things  compared;  an  argu- 
ment from  Cause  to  Effect,  by  showing  the 
operation  of  other  causes  to  prevent  the  effect; 
and  an  argument  from  Effect  to  Cause,  by  show- 
ing the  operation  of  other  causes  to  produce 
the  same  effect.  The  common  fallacy  com- 
mitted in  arguments  to  prove  facts  of  causation 
is  to  argue  that  one  thing  is  the  effect  of  an- 
other merely  because  it  follows  that  other  — 
post  hoc  ergo  Propter  hoc — other  antecedents 
of  the  effect  besides  the  alleged  cause  being 
overlooked.  In  an  ar^[ument  from  circum- 
stantial evidence  there  is  an  implied  assump- 
tion that  the  facts  given  as  a  reason  cannot  be 
explained  or  accounted  for  in  any  reasonable 
way  except  on  the  supposition  that  the  thesis 
is  true.  The  argument  may  be  refuted  by 
showing  that  the  facts  may  be  otherwise  ex- 
plained. The  so-called  •theory  of  the  defense* 
m  a  criminal  trial  is  usually  a  thesis  by  which 
the  facts  may  be  accounted  for  consistently 
with  the  prisoner's  innocence. 

Secondly,  an  ar^ment  may  be  refuted  by 
showing  that  the  principle  and  the  reason,  even 
if  true,  do  not  imply  the  thesis.  Fallacies  of 
this  kind  all  involve  some  form  of  irrelevancy. 
Thus,  in  the  fallacy  of  •evading  the  issue,*  the 
reasons  imply  an  irrelevant  conclusion,  or  in 
other  words,  the  conclusion  proved  is  not  die 
question  in  dispute,  but  is  either  (1)  a  thesis 
that  is  like  it  and  is  intended  to  be  mistaken 
for  it ;  or  (2)  a  thesis  that  is  entirely  different 
from  the  question  at  issue,  the  arp^ument  being 
often  employed  to  distract  attention  from  die 
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real  issue,  or  as  it  is  sometimes  expressed,  ^to 
draw  a  herring  across. the  trail.^  The  argu- 
ment ad  hominetn  which  is  addressed,  not  to 
the  merits  of  the  case,  but  to  the  character, 
principles  or  conduct  of  an  opponent ;  the  argu- 
ment ad  populum  or  ad  captandum,  which  con- 
sists in  making  an  improper  appeal  to  the  feel- 
ings of  those  addressed;  the  argument  ad  vere^ 
cundiam  (reverence)  which  invokes  the  au- 
thority of  a  great  name  as  concluding  the  ques- 
tion; the  tu  quoque  argument  —  are  all  forms 
of  the  fallacy  of  evading  the  issue,  as  opposed 
to  the  argument  ad  rem,  which  is  addressed  to 
the  matter  in  dispute.  This  fallacy  is  often 
committed  in  refutation  when  our  opponent  b;^ 
way  of  answer  elaborately  disproves  a  proposi- 
tion which  we  never  maintained,  a  process 
which  is  sometimes  called  ^setting  a  straw  man 
up  only  to  knock  him  down?  In  like  manner 
the  reason  or  the  principle  or  both  may  be  ir- 
relevant through  ambiguity  of  language  or 
otherwise. 

The  fallacy  of  Pegging  the  question'  con- 
sists in  attempting  to  prove  a  thesis  by  itself 
which  in  the  course  of  the  argument  is  either 
tacitly  assumed  to  be  true  or,  if  expressed  as  a 
reason,  is  disguised  in  an  equivalent  form  of 
words. 

The  fallacy  of  non  sequitur  (it  does  not  fol- 
low) really  includes  all  the  foregoing  fallacies 
of  the  second  class,  but  the  name  is  usually 
restricted  to  loosely  constructed  arguments,  for 
which  no  appropriate  name  has  oeen  found. 
Professor  DeMorgan  gives  the  following  ex- 
ample :  "Episcopacy  is  of  Scripture  origin ;  the 
Church  of  England  is  the  only  Episcopal 
Church  in  England;  therefore,  the  Church 
established  is  the  Church  that  should  be 
supported* 
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of  Logic,'  ^Elements  of  Rhetoric';  Wills, 
^Circumstantial  Evidence.' 

Edwin  Bell, 
Member  of  the  Canadian  Bar. 

ARGUNOV,  ar-goo'noff,  Ivan  P.,  Russian 
painter:  b.  1727;  was  a  serf  of  Count  Shere- 
metyev  (A.  MatvyeyeVs  relation)  and  became 
a  pupil  of  G.  H.  Grot.  The  date  of  his  death 
is  not  positively  known.  That  event  occurred, 
we  think,  not  in  1797,  as  sometimes  stated,  but 
probably  later  by  a  year  or  more.  Despite  the 
researches  of  S.  Dyagjlen,  he  still  remains,  as 
A.  Benois  says  in  ^The  Russian  School  of 
Painting'  (New  York  1916),  a  somewhat  ob- 
scure figure;  indeed  the  obscurity  or  lack  of 


certainty  extends  to  the  authorship  of  some  of. 
the  paintings  usually  attributed  to  him,  one 
reason  for  such  imcertainty  being  traceable  to 
the  circumstance  that  he  did  not  hesitate  to 
sign  portraits  copied  from  other  artists'  orig- 
inals—  in  this  respect  adopting  a  practice  too 
common  among  nis  contemporaries.  Benois 
observes  that  such  %dxing  of  copies  with 
original  work  makes  the  estimation  of  his 
talent  a  di£&cult  task.  Thus  it  is  to  be  regretted 
that  we  cannot  be  certain  of  Argunov's  author- 
ship in  regard  to  one  of  the  best  productions  of 
18th  centuxy  Russian  painting,  the  portrait  of 
Countess  Barbara  Aiexeyevna  Sheremetyev, 
which  can  bear  comparison  with  the  portraits 
of  Tocque,  Rotari  and  Van  Loo.  Of  course 
all  the  interest  of  this  characteristic  and 
soundly  realistic  portrait  would  be  lost  if  the 
work  proved  to  be  Argunov's  copy  from  the 
forgotten  ori^nal  by  one  of  these  masters.* 
Other  meritorious  portraits  are  those  of  Count 
P.  Sheremetyev,  Field  Marshal  Boris  Petrovich 
Sheremetyev  and  0>untess  V.  P.  Razumovsky. 
Engravings  of  the  foregoing,  with  the  excei^ 
tion  of  the  last  mentioned,  were  made  by 
P.  Antipiev.  Almost  incomparably  inferior 
are,  as  a  rule,  other  portraits  of  the  Argunov 
series;  yet  even  in  the  poorer  work  we  find, 
besides  the  mere  charm  of  the  past  and  of 
interesting  costumes  and  poses,  many  fine 
qualities,  not  a  little  purely  pictorial  merit  — 
fairly  good  painting  and  st&ciently  correct 
design.  We  mention  finally,  as  by  him,  the 
^Cleopatra'  (1750)  in  the  Roumientsef  Mu- 
seum at  Moscow;  on  the  Sheremetyev  estate 
portraits  of  Prince  Michael  Golitzin  (engraved 
by  A.  Radigues)  and  of  Prince  A.  M.  Tscher- 
kasld;  on  the  Ostankina  estate  a  full-length 
portrait  of  Czar  Paul  I.  Still  other  portraits 
attributed  to  him  are  in  the  Tr6tiakof  or  Tret- 
yakov  Museum  at  Moscow. 

ARGUSy  (1)  a  personage  represented  in 
Greek  msrthology  as  having  100  eyes,  or  as  hav- 
ing his  whole  body  covered  with  eyes,  half  of 
these  being  always  awake  while  the  rest  were 
closed  in  sleep.  The  jealous  Hera  made  him 
keeper  of  the  unhappy  lo;  but  Hermes  lulled 
him  to  sleep  with  the  sound  of  his  fiute  and 
cut  off  his  head.  Hera '  afterward  took  his 
eyes  to  adorn  the  tail  of  the  peacock.  (2)  The 
son  of  Zeus  and  Niobe  and  mythical  ancestor 
of  the  Argives,  and  founder  of  Argos.  (3)  The 
builder  of  the  ship  Argo,  See  Argonauts. 
(4)  Argus,  the  dog  of  Odysseus,  who  recognized 
his  master  after  20  years'  absence,  and  died  of 
joy.  (5)  In  Homer,  the  kingdom  of  Agamem- 
non, ue  Peloponnesus  and  even  all  Greece. 
Also  the  name  of  several  Greek  cities  and 
towns  of  which  Argos,  capital  of  Argolis,  was 
the  most  renowned. 

ARGUS  AND  PELICAN,  Battle  of  the. 
In  the  War  of  1812  Capt.  William  H.  Allen 
(q.v.)  in  the  sloop-of-war  Argus  (rated  as  a 
16  but  carrying  18  24's  and  two  long  12's)  had 
wroup^ht  great  havoc  among  British  merchant- 
men in  the  English  Channel,  in  a  single  month 
destroying  more  than  20  ships  valued  at  $2,000,- 
000.  Accordinjrly  the  British  admiralty  sent 
ships  in  pursuit,  one  of  which,  the  Pelican 
(16  32's,  four  long  12's  and  one  short  12), 
Capt.  John  F.  Maples,  overtook  the  American 
ship  on  14  Aug.  1813  in  the  Irish  Channel,  off 
the  Welsh  coast.     At  first  the  Argus,  having 
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the  advantage  of  position,  raked  the  Pelican, 
but  her  guns  were  so  poorly  served  and  so 
badly  aimed  that  the  Pelican  was  almost  un- 
injured. On  the  other  hand,  the  British  gun- 
nery was  excellent,  and  soon  the  rigging  of 
the  Argus  was  in  such  condition  that  she  be- 
came unmanageable,  whereupon  the  Pelican 
for  20  minutes  raked  her  at  close  ran^e  from 
the  starboard  quarter  without  receiving  a 
single  shot  in  return.  After  43  minutes  of 
fighting  the  British  prepared  to  board  the 
Argus,  but  the  latter  struck  her  colors,  having 
lost  six  killed  and  17  wounded,  while  the  Brit- 
ish loss  was  only  seven  killed  and  wounded. 
Allen  was  mortaHy  wounded  and  died  in  a 
hospital  at  Plymouth,  England.  As  Allen  was 
responsible  for  the  high  degree  of  excellence 
attained  by  the  gunners  of  the  frigate  United 
States  (q.v),  the  poor  marksmanship  of  the 
Argus  crew  seems  mexplicable  unless,  as  some 
have  stated,  part  of  the  crew  was  drunk,  a  brig 
from  Oporto,  laden  with  wine,  having  been 
captured  the  night  before  the  battle.  Consult 
Cooper,  J.  F.,  <Naval  History>  (Vol.  II. 
pp.   113-15);   Maclay,  E.  S.,   ^History  of  the 
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•1.     I,     pp.     523-29);     Roosevelt, 
of   1812>    (pp.  20M)9);   Adams. 
ites>     (Vol.    VII.    pp.    30S-08); 


avy^      (Vol. 
^ Naval  War  < 

^United  States*  (Vol.  Vll.  pp.  ,J0^ 
Mahan,  A.  T.,  <War  of  1812>  (Vol.  II,  p.  217 
et  seq.)  •  James,  William.  ^Naval  Actions^ 
(pp.  74-78);  Wiley  and  Rines,  ^The  United 
States>  (Vol.  V,  pp.  47S-77)  ;  Bowen,  Abel, 
<Naval  Monument*  (pp.  69-77) ;  Spears,  J.  R., 
^History  of  Our  Navy>   (Vol.  II,  pp.  356-71). 

ARGYLE,  ar-gil',  Campbells  of,  the  desig- 
nation of  a  distinguished  Scottish  family. 
Among  its  most  noted  representatives  are: 
Archibald  the  2d  Earl,  who  was  killed  at  the 
battle  of  Flodden,  1513.  Archibald,  5th  Earl, 
attached  himself  to  the  party  of  Mary  of  Guise, 
and  was  the  means  of  averting  a  collision 
between  the  reformers  and  the  French  troops 
in  1559.  He  was  commissioner  of  regency  after 
Mary's  abdication,  but  afterward  commanded 
her  troops  at  the  battle  of  Langside,  and  died 
in  1575.  Archibald,  8th  Earl  and  Marquis, 
b.  1598,  was  a  zealous  partisan  of  the  Cov- 
enanters, and  was  crc;^ted  a  marquis  by  Charles 
I.  It  was  by  his  persuasion  that  Charles  II 
visiled  Scotland  and  was  crowned  at  Scone  in 
1651.  At  the  restoration  he  was  committed  to 
the  Tower,  and  afterward  sent  to  Scotland, 
where  he  was  tried  for  high  treason,  and  be- 
headed in  1661.  Archibald,  9th  Earl,  son  of 
the  preceding,  served  the  King  with  great 
bravery  at  the  battle  of  Dunbar  and  was  ac- 
cordingly excluded  from  the  general  pardon  by 
Cromwell  in  1654.  On  the  passing  of  the  Test 
Act  in  1681  he  refused  to  take  the  required 
oath  except  with  a  reservation.  For  this  he 
was  tried  and  sentenced  to  death.  He,  how- 
ever, escaped  to  Holland,  whence  he  returned 
with  a  view  to  aiding  the  Duke  of  Monmoiith. 
His  plan  failed,  and  he  was  taken  and  conveyed 
to  Edinburgh,  where  he  was  beheaded  in  1685. 
Archibald,  lOth  Earl  and  1st  Duke,  son  of  the 
preceding,  died  in  1703.  He  took  an  active  part 
in  the  revolution  of  1688-89  which  placed  Wil- 
liam and  Mary  on  the  throne,  and  was  rewarded 
by  several  important  appointments  and  the  title 
of  duke.  John,  2d  Duke,  and  Duke  of  Green- 
wich, son  of  the  above,  was  bom  in  1680  and 
died  in  1743.  He  served  under  Marlborough 
at    the    battles    of    Ramilies,    Oudenarde    and 


Malplaquet,  and  assisted  at  the  sieges  of  Lisle 
and  Ghent.  In  1715  he  fought  an  indecisive 
battle  with  the  Earl  of  Mar's  forces  at  Sheriff- 
muir,  near  Dunblane,  and  forced  the  pretender 
to  quit  the  kingdom.  George  John  Douglas 
Campbell,  8th  Duke,  Baron  Sundridge  and 
Hamilton,  was  bom  in  1823  and  died  24  April 
1900.  He  early  took  a  part  in  poUtics,  especially 
in  discussions  regarding  the  Presl^erian 
Church  of  Scotland  In  1852  he  became  Lord 
Privy  Seal  under  Lord  Aberdeen,  and  again 
under  Lord  Palmerston,  in  1859;  Postmaster- 
General  in  1860;  Secretary  for  India  from  1868 
to  1874;  again  Lord  Privy  Sea!  in  1880,  but  re- 
tired, being  unable  to  agree  with  his  colleagues 
on  their  Irish  policy.  He  was  the  author  of 
<The  Reign  of  Law>  (1866)  ;  <Primeval  Man' 
(1869);  <The  Burdens  of  Belief'  (1894); 
< Organic  Evolution'  (1896).  Sir  John  Doug- 
lass Sutherland  Campbell,  9th  Duke  of  Argyll 
in  the  peerage  of  Scotland  and  2d  in  that 
of  the  United  Kingdom,  hereditary  chief  of 
the  Clan  Campbell,  Knight  of  the  Most  Noble 
Order  of  the  Garter,  K.  T.,  G.  C.  M.  G.: 
b.  6  Aug.  1845;  d.  2  May  1914.  He  was  prob- 
ably better  known  by  his  former  title  of  Mar- 
quis of  Lome.  He  married,  21  March  1871, 
Princess  Louise,  daughter  of  Queen  Victoria; 
was  educated  Edinburgh  Academy,  Eton,  Saint 
Andrew's  University  and  Trinity  College,  Cam- 
bridge. Represented  Argyllshire  as  a  Liberal 
1868-78.  VJhen  his  father  was  Secretary  of 
State  for  India  (1868-71)  he  was  his  private 
secretary;  he  was  made  a  privy  councillor  in 
1875,  and  was  governor-general  of  C^ada 
1878^83.  In  the  Home  Rule  split  of  1886  he 
separated  from  the  Liberal  party  and  contested 
Central  Bradford  as  a  Unionist  in  1892.  Three 
years  later  he  was  returned  for  South  Man- 
chester and  sat  in  Parliament  till  1900,  when 
he  succeeded  his  father  in  the  dukedom.  King 
Edward  VII  appointed  him  chancellor  of  the 
order  of  Saint  Michael  and  Saint  George;  he 
was  hereditary  master  of  the  King's  household 
in  Scotland,  and  at  the  last  two  English  coro- 
nations he  carried  the  sceptre  and  Uie  garter. 
He  was  an  honorary  colonel  of  the  Argyll  and 
Sutherland  Highlanders,  the  London  Scottish 
and  several  other  regiments.  The  Duke  was 
a  many-sided  man,  intensely  Scottish  and  en- 
dowed with  high  literar3r  talent.  He  wrote 
poetry,  books  on  travel,  imperial  politics  and 
Scottish  social  history.  Among  his  best-known 
works  arc  *A  Trip  to  the  Tropics  and  Home 
Through  America'  (1867)  ;  <Guido  and  Lita' 
(1875);  <Imperial  Federation'  (1885);  <Life 
of  Palmerston  (1892);  <The  Life  and  Times 
of  Queen  Victoria'  (1901);  ^Passages  from 
the  Past'  (1907);  and  < Yesterday  and  To- 
morrow in  (Canada'  (1910).  As  he  left  no  heir 
the  title  devolved  upon  his  nephew,  Niall  Diar- 
maid  Campbell. 

ARGYLLSHIRE,  ar-gH'shlr,  Scotland,  a 
west  midland  county  bordering  on  the  Atlantic 
Ocean  and  the  Irish  Sea.  It  consists  partly 
of  mainland  and  partW  of  islands  belonging  to 
the  Hebrides  group.  Total  area  is  3,230  square 
miles,  including  area  of  islets,  616  square  miles. 
The  greatest  length  of  mainland  is  about  115 
miles,  the  greatest  width  55  miles.  From  the 
windings  of  the  numerous  bays  and  creeks  with 
which  the  land  is  everywhere  indented  it  has 
more  than  2,200  miles  of  sea-coast.  The  chief 
towns  are  the  capital,  Inverary,  Campbeltown, 
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Oban,  Dunoon,  Lochgilphead  and  Tobermory. 
The  chief  articles  of  export  are  sheep,  cattle, 
horses,  fish,  slate  and  granite.  One  of  the  most 
important  branches  of  industry  besides  sheep- 
grazing  is  the  fishing  of  herring,  cod  and  ling. 
The  principal  manufactures  are  whisky^  and 
coarse  woolens.  Argyllshire  was  anciently 
ruled  by  the  Macdonalds  of  the  isles  and  later 
by  the  Campbells,  whose  present  representa- 
tives, the  Duke  ot  Argyll  and  the  Marquis  of 
Breadalbane,  are  the  chief  landed  proprietors. 
Among  the  antiquities  of  Argyllshire  are  the 
celebrated  monastery  of  lona  and  the  remains 
of  a  Cistercian  priory  in  Oronsay.  The  most 
noted  of  its  natural  curiosities  are  the  basaltic 
columns  and  cave  of  Staffa  (q.v.).  Pop:  71,000. 

ARGY'RIA,  or  SILVER  POISONING. 
See  Toxicology. 

ARGYR'ODITE  (Greek.  «like  silver*), 
a  mineral  first  observed  at  Freiberg,  S;ucony, 
and  found  upon  analysis  to  contain  a  previously 
unknown  metallic  element,  to  which  the  name 
^germanium*  has  been  given.  Argyrodite  has 
the  formula  4AG»S.GeS»,  and  crystallizes  in  the 
isometric  system.  It  has  a  hardness  2.5  and  a 
specific  gravity  varying  from  6.08  to  6.26.  It 
has  a  metallic  lustre,  and  fresh  fractures  show 
a  gray  color  tinged  with  red  or  violet.  Its 
crystals  are  usually  small  and  it  also  occurs 
massive.  Large  crystals  have  been  found  in 
Bolivia. 

ARI  THORGILSSON,  a'rc-tor'g^l-sdn, 
the  father  of  Icelandic  literature:  b.  1067; 
d.  1148.  He  was  the  first  Icelander  to  use  his 
mother  tongue  as  a  literary  medium.  His 
^Islendingabok,^  a  concise  history  of  Iceland 
from  its  settlement  (about  870)  until  1120  is 
preserved  only  in  an  abstract.  Later  Icelandic 
writers  modeled  their  style  upon  his. 

ARIA,  a'r?-^  or  S'ria  (lul.  for  «air»), 
musical  term,  equivalent  to  the  English  *air,* 
signifying  a  melody  apart  from  the  harmony, 
but  especially  a  musical  composition  for  a 
single  voice  or  instrument,  with  an  accompani- 
ment of  other  voices  or  instruments. 

A^RIAD'NB,  the  daughter  of  Minos,  King 
of  Crete,  who,  having  fallen  in  love  with 
Theseus  when  engaged  in  his  attempt  to  de- 
stroy the  Minotaur,  gave  him  a  clue  of  thread, 
which  served  to  guide  him  out  of  the  labyrinth 
after  having  slain  the  monster.  Theseus,  on 
leaving  the  island,  took  with  him  Ariadne,  but 
deserted  her  on  the  Isle  of  Naxos.  Dionysus 
found  Ariadne  and  made  her  his  bride.  Ariad- 
ne's fortunes  have  been  a  favorite  subject  with 
artists. 

ARIANISM  is  the  name  given  to  the  doc- 
trine of  the  person  of  Christ  advocated  by 
Arius  and  his  followers.  It  contained  nothing 
essentially  new,  but  it  crystallized  certain  modes 
and  tendencies  of  thought  which  had  been 
more  or  less  prevalent  in  the  (Hiurch  for  three 
or  four  generations.  (See  Christology).  The 
views  of  Arius  and  the  strict  Arian  party  may 
be  summarized  as  follows:  (1)  The  Son  was 
created  out  of  nothing  and  is  therefore  differ- 
ent in  essence  from  the  Father.  He  is  Logos, 
Wisdom,  Son  of  God,  but  so  only  by  the  grace 
of  (kkI  and  not  in  and  of  himself.  (2)  There 
was  (before  time  began)  when  he  was  not; 
that  is,  he  is  a  finite  being.  (3)  He  was  cre- 
ated before  everything  else,  and  through  him 
the  universe  was  created  and  is  administered. 


(4)  The  Logos  became  the  soul  of  the  his- 
torical Christ,  and  the  human  elements  in  the 
character   of    Jesus    belonged    to   the   Logos. 

(5)  Although  the  incarnate  Logos  is  finite  and 
hence  is  not  Ck>d,  he  is  to  be  worshipped,  since 
he  is  exalted  far  above  all  other  creatures, 
and  is  both  Ruler  and  Redeemer. 

The  discussions  at  the  Nicene  Council  re- 
vealed the  fact  that  there  were  three  parties 
present :  the  strict  Arians,  the  semi-Arians  and 
the  Alexander-Athanasian  party.  The  latter 
party,  with  the  help  of  Constantine  and  the 
Western  bishops,  secured  the  adoption  of  a 
creed  (see  Creeds)  which  no  strict  Arian  could 
subscribe  to,  since  it  declared  that  the  Son  is 
identical  in  essence  (homoousian)  with  the 
Father.  The  semi-Arians»  although  they  main- 
tained that  the  Son  was  not  identical  in  es^ 
sence,  but  of  similar  essence  (homoiousian) 
with  the  Father,  were  finally  constrained  to 
sign  the  document  Soon  after  the  closing  of 
the  council  the  semi-Arians  began  to  assail  the 
Nicene  creed,  and  finally,  through  the  influence 
of  Eusebius  (q.v.),  they  secured  the  recall  of 
Arius  and  his  companions  and  the  deposition 
and  banishment  of  Athanasius.  The  sons  of 
Constantine  continued  to  favor  the  semi-Arian 
party,  which  included  a  large  majority  of  the 
Eastern  bishops ;  but  the  Western  churches  gen- 
erally adhered  to  the  Nicene  creed.  But  the 
death  of  Constantius  II  in  361  and  the  acces- 
sion of  Julian  left  the  Arian  party  without 
imperial  support  and  Athanasius  and  his  fol- 
lowers regained  considerable  influence  in  the 
east.  The  accession  of  Valens  in  363,  however, 
reversed  the  governmental  policy  and  led  to 
the  fanatical  persecution  of  the  Nicenes.  But 
the  distracted  condition  of  the  Orient,  due  to 
the. war  with  Persia,  and  the  demoralized  state 
of  many  of  the  bishoprics  under  Arian  leader- 
ship, made  it  relatively  easy  for  Theodosius  the 
(^reat  to  espouse  and  support  the  Nicene  party. 
A  second  oecumenical  council  held  at  Constanti- 
nople in  381  reaflirmed  the  Nicene  creed  with 
sli^t  additions  and  curtailments,  thus  complet- 
ing the  victory  of  Nicara  in  favor  of  the  full 
deity  of  the  Son.  Arianism  was  soon  sup- 
pressed within  the  empire,  but  it  continued  for 
a  long  time  to  prevail  among  the  barbarians. 
The  conversion  of  Clovis,  King  of  the  Franks, 
to  the  orthodox  faith  in  496  was  followed  by  a 
rapid  decline  of  Arianism  among  the  Teutonic 
peoples.  (See  Arius).  Consult  Gwatkin,  H. 
M.,  *Arianism>  (in  ^Cambridge  Medieval  His- 
tory,>  Cambridge  1911);  Newman,  J.  H.,  <The 
Arians  of  the  Fourth  Century >  (5th  ed,  Lon- 
don 1888). 

Edwin  Knox  Mitchell. 

ARIANO»  a'rc-a'no,  Italy,  town  in  the 
province  of  Avellino,  44  miles  northeast  of 
Naples,  in  one  of  the  most  frequented  passes 
of  the  Apennines.  In  the  limestone  cliffs  of  the 
neighborhood  caves  have  been  hollowed  out 
ana  serve  as  dwellings  for  many  of  the  poorer 
classes.  Earthenware  is  the  chief  manufacture. 
It  is  the  seat  of  a  bishop  and  contains  a  hand- 
some cathedral.    Pop.   (1901)  17,650. 

ARIAS,  i'ri-as,  Montantts  Benedictos, 
Spanish  Orientalist  and  editor  of  the  Antwerp 
Polyglot:  b.  Fregenal  de  la  Sierra,  Estrema- 
dura,  1527;  d.  Seville  1598.  He  was  educated 
at  Seville  and  at  Alcala,  where  he  became  dis- 
tinguished for  his  proficiency  in  the  Semitic 
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languages.  He  traveled  through  France,  Italy, 
Germany,  England  and  Holland  and  thus  be^ 
came  acquainted  with  several  modem  tongues. 
About  1559  he  took  orders  and  attended  the 
Council  of  Trent  as  consulting  theologian  to 
the  bishop  of  Segovia.  On  his  return  he  se- 
cluded himself  in  a  cloister  among  the  moun- 
tains of  Andalusia  in  order  to  give  his  whole 
time  to  literature.  Philip  II  drew  him  forth 
from  his  seclusion  in  1568  and  persuaded  him 
to  go  to  Antwerp  to  superintend  and  edit  the 
^Polyglot  Bible, ^  projected  in  that  city  by  the 
celebrated  printer,  Oiristopher  Plantm.  The 
work  appeared  in  eight  volumes  folio  between 
1568  and  1573.  Only  500  sets  were  printed  and 
the  greater  part  of  them  were  lost  at  sea,  on 
the  way  to  Spain.  The  work  was  well  received 
by  all  except  the  Jesuits,  to  whom  Arias  was 
strenuously  opposed.  Leon  de  Casiro,  a  pro- 
fessor at  Salamanca,  brought  charges  of  heresy 
against  Arias  because  he  had  included  much 
rabbinical  matter  in  the  work  and  the  latter 
journeyed  to  Rome  in  1575-76  to  clear  himself 
and  was  acquitted.  Philip  gave  him  a  pension 
and  made  lum  court  chaplain.  He  wrote  sev- 
eral works  dealing  widi  the  Bible,  Jewish 
antiquities,  etc.,  and  also  a  history  of  nature 
and  several  Latin  poems.  The  best  known  is 
his  < Jewish  Antiquities,^  attached  to  the  ^ Poly- 
glot, >  and  also  published  separately.  Consult 
Gorris,  ^Vie  a  Arias  Montano^  (Brussels 
1842)  and  ^Memorias  de  la  real  Academia  de 
la  Historia>   (Vol.  II,  Madrid  1832). 

ARICA»  vreTc^,  Chile,  seaport  in  lat.  18* 
29*  S.  It  is  connected  by  rail  with  Tacna,  cap- 
ital of  the  province  of  that  name,  45  miles 
distant,  and  so  with  La  Paz,  Bolivia;  also 
with  Valparaiso,  987  miles  away.  During  the 
war  between  Chile  and  Peru  it  was  bombarded 
by  the  Chilean  forces  and  it  passed  into  the 
possession  of  Chile  in  1883.  The  chief  exports 
were  formerly  silver  and  silver  ore,  copper, 
barl^  chinchilla  skins  and  alpaca  wool;  at 
present  it  is  of  importance  as  the  only  port  in 
the  province  of  Tacna  and  the  terminus  of  the 
Arica-La  Paz  Railway,  which  carries  by  far  the 
greater  share  of  the  outward  and  inward  trade 
of  Bolivia  (q.v.).  Loading  and  unloading  is 
effected  by  lighterage,  and  tnere  is  safe  anchor- 
age in  eight  to  nine  fathoms  behind  the  island 
of  Alacran,  which  protects  the  roadstead.  There 
are  telegraphic  stations,  both  cable  and  wireless. 
The  shipping  movement  in  normal  years 
amounts  to  400  or  500  overseas  steamers  and 
200  to  300  coasters.    Pop.  (1916)  about  6,000. 

ARICHAT,  a're-shat',  Nova  Scotia,  seat 
of  Richmond  County.  It  is  situated  on 
Madame  Island  and  is  a  seaport  of  some  im- 
portance, being  the  centre  of  quite  an  extensive 
fishing  and  canning  industry.  Ships  of  all  sizes 
find  accommodation  in  its  harbor,  the  com- 
merce being  important  enough  to  warrant  a 
United  States  consular  agent.  The  town  is  the 
see  of  a  Roman  Catholic  episcopate.  Pop. 
about  2,500. 

ARICI,  a-re'che,  Ccsarc,  Italian  poet:  b. 
Brescia,  2  July  1782;  d.  there,  2  July  1836. 
Under  Bonaparte  he  was  secretary  of  the  de- 
partmental court  in  his  native  city.  In  1810  he 
was  appointed  professor  of  elocution  in  the 
Brescia  Lyceum.  Later  he  became  professor  of 
history  and  literature  and  then  professor  of 
Latin.     His  chief  works  are  ^La  coltivazione 


degli  olivi>  (1808)  ;  <La  pastorizia>  (1814)  ;  ^1 
campo  santo  di  Brescia.^  A  collection  of  his 
works  was  published  under  the  title  ^Opere^ 
(6  vols.,  Padua  1858). 

ARI'CIA,  or  ARICCIA,  Italy,  town  16 
miles  from  Rome,  on  the  famous  Appian  Way. 
It  is  one  of  the  most  ancient  communities  now 
surviving  from  classical  times.  Its  name  fig- 
ures in  history  as  early  as  338  B.C.,  when  it  was 
conquered  by  C.  Maenius.  It  has  an  old  church, 
built  by  Vernini  in  1664  near  where  once  had 
stood  a  magnificent  temple  to  Diana. 

ARID  LANDS.    See  Deserts. 

ARIEGE,  a're-azh',  France,  inland  depart- 
ment, bounded  on  the  south  by  Spain,  west  and 
north  by  the  department  of  liaute-Garonne, 
northeast  and  east  by  Aude.  It  has  an, area  of 
1,893  square  miles  and  is  for  the  most  part 
mountamous.  The  climate  is  mild  in  the  south, 
but  naturally  very  severe  among  the  mountains. 
Wheat,  maize  and  potatoes  are  the  chief  crops. 
Good  vineyards  and  market  gardens  are  found 
in  the  north.  Flax  and  hemp  are  also  culti- 
vated. The  mountains  afford  excellent  pasture, 
and  a  considerable  ntunber  of  cattle,  sheep  and 
swine  are  reared.  Poultiy-  and  bee-farming 
flourish.  Forests  cover  more  than  one-third  of 
the  department  and  harbor  wild  boars  and  even 
bears.  Game,  birds  of  prey  and  fish  are  plenti- 
ful. There  is  abundance  of  minerals,  including 
lead,  copper,  manganese  and  especially  iron. 
Iron  founding  and  forging  are  the  principal  in- 
dustries. Flour-milling,  paper-making  and 
cloth-weaving  may  also  be  mentioned.  The 
capital  is  Foix.    Pop.  (1911)  198,725. 

ARIES,  a'ri-«z,  («The  Ram»),  in  astron- 
omy, the  first  si^  of  the  Zodiac,  denoted  by 
the  sign  T.  in  imitation  of  a  ram's  head.  The 
name  is  probably  to  be  associated  with  the  fact 
that  when  the  sun  is  in  this  part  of  the  heavens 
(in  spring)  shee^  bring  f ortn  their  young ;  this 
nnds  a  parallel  in  ^Aquarius,^  when  there  is 
much  ram.  It  includes  the  first  30**  of  the 
ecliptic,  beginning  from  the  vernal  equinox. 
The  vernal  equinox,  sometimes  called  the  first 
point  of  Aries,  continually  changes  its  position 
among  the  fixed  stars  because  of  the  procession 
of  the  equinoxes,  moving  502^^  westward  each 
year.  For  this  reason  the  sign  Aries  has  ceased 
to  correspond  with  the  constellation  of  the  same 
name^  as  it  did  20  centuries  ago,  when  the 
ecliptic  was  divided  into  its  12  parts,  each 
represented  by  a  sign  which  was  named  after 
the  group  of  stars  throu(^  which  it  passed. 
At  the  present  time  the  sign  Aries  is  in  the 
constellation  Pisces,  30**  westward  of  the  orig- 
inal sign.  It  will  require  24,000  years  before 
the  sign  and  the  constellation  again  correspond 

A'RIMATH-flS'A,  a  town  in  Judea  and 
according  to  Saint  Jerome,  not  far  from  Lydda. 
It  is  mentioned  in  the  Gospels  as  the  home  of 
Joseph,  a  member  of  the  Sanhedrin,  who  had 
the  honor  of  giving  the  burial  place  for  the 
body  of  the  crucified  Christ.  Joseph  of  Arima- 
thea  is  also  mentioned  in  Arthurian  legends  as 
having  brought  the  Holy  Oail  from  Jerusalem. 
Its  site  is  not  definitely  known,  but  was  prob- 
ably Ramah,  the  home  of  Samuel  in  the  hill 
country,  the  modem  Er  Ram,  19  miles  north- 
west of  Jerusalem. 


ARIMINUM.    See  Rimini. 
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ARION,  a  lute  player  of  ancient  Greece, 
native  o£  Lesbos.  He  lived  about  600  B.a 
Herodotas  tells  the  story  that  Arion  was  sent 
by  Periander,  tyrant  of  Corinth,  to  Italy  to  com- 
pete there  in  a  g[reat  competition  for  musicians 
and  singers.  Arion  went  and  so  enchanted  the 
judges  with  his  playing  that  he  won  all  the 
prizes.  As  he  was  returning  home  on  a  Corin- 
thian ship,  with  all  his  rich  prizes,  Apollo  ap- 
peared to  him  in  a  dream  and  warned  him  that 
the  sailors  were  plotting  to  murder  him. 
Whereupon  he  asked  the  sailors  that  he  be 
permitted  to  play  his  lute  once  more.  This 
request  being  granted,  he  stood  on  deck  and 
began  playing,  whereupon  the  dolphins,  fasci- 
nated by  his  sweet  music,  gathered  thickly 
about  the  vessel.  Then  as  ue  sailors  were 
about  to  slay  him,  he  leaped  overboard.  One 
of  the  dolphins  lifted  him  up  on  its  back  and 
swam  ashore  with  him,  landmg  him  safely  on 
the  promonotory  of  Taenarius,  from  which  place 
he  journeyed  to  Corinth,  when  the  sailors 
arrived  at  Corinth  they  assured  Periander  that 
Arion  was  dead,  whereupon  they  were  con- 
fronted by  him  and  then  crucified.  As  proof 
of  the  truth  of  this  story  Herodotus  points  to 
the  fact  that  there  existed  at  Taenarus  a  bronze 
statue  of  Arion  riding  on  the  dolphin's  back. 
The  lute  and  the  dolphin  were  raised  to  the 
constellations  and  the  story  became  a  tra<fition 
among  the  Greeks.  It  was  ssud  that  Arion  was 
the  inventor  of  the  dith3rramb.  A.  W.  Schlegel 
recites  the  story  of  Arion  in  one  of  his  best 
poems. 

ARIOSTO,  ar-yos'-to,  Ladovico,  an 
Italian  poet :  b.  Reggio,  8  Sept.  1474 ;  d.  Ferrara, 
6  June  1533.  His  father,  who  was  commander 
of  the  citadel  of  Reggio,  proposed  that  he 
should  study  law,  but,  as  he  showed  no  indi- 
cation of  being  fitted  for  this  profession,  he 
was  finally  permitted  to  follow  his  own  in- 
clinations. These  led  him  to  the  study  of 
literaturcL  especially  the  classics,  and  he  soon 
developed  so  much  ability  as  a  poet  that,  as 
early  as  1495,  he  wrote  several  comedies.  Two 
of  them  were  acted  about  1512,  and  they 
attracted  the  attention  of  Cardinal  Ippolito 
d'Este,  who  sent  him  as  an  ambassador  to  the 
court  of  Pope  Julius  II.  In  1517  he  offended 
the  cardinal  by  refusing  to  accompany  him  to 
Hungary,  but  he  immediately  entered  the  serv- 
ice of  Alfonso,  Duke  of  Ferrara,  by  whom  he 
was  appointed  governor  of  Garfagnana,  a  posi- 
tion which  he  filled  successfully  for  several 
years.  The  last  years  of  his  life  were  spent  in 
writing  comedies  and  in  completing  his  prin- 
cipal work,  a  romantic  epic,  ^Orlando  Furioso,* 
which  has  been  called  ^tne  greatest  poem  of  its 
kind  in  any  language.^  His  /Satires^  in  the 
Horatian  style  were  not  published  until  after 
his  death.  His  last  days  were  spent  in  a  modest 
home  of  his  own  in  Ferrara.    It  has  been  care- 


fully preserved.  Recent  editions  of  ^Orlando 
Furioso^  are  those  by  Casella  (Florence  1877), 
and  Popini  (ib.  1903).    His  minor  works  were 


edited  by  Polidori  (2  vols.,  Florence  1891)  under 
the  title  *Opere  minori  in  verso  e  in  prosa.* 
The  best  English  translations  are  those  by  Sir 
John  Harrington  (London  1591),  by  Hoole  (ib. 
1783).  and  by  W.  Stewart  Rose  (ib.  1823). 
Consult  the  biography  by  A.  CappelH,  in  his 
collection  of  Ariosto's  < Letters'  (Milan  1887)  ; 
C^iosui  Carducci,  ^Studi  su  Ludovico  Ariosto  c 
Torquato    Tasso^    (Bologna    1905);    (lardner 


<The  King  of  Court  Poets:  Ludovic  Ariosto' 
(New  York  1906),  and  De  Sanctis  <Storia  della 
Letteratura  Italiana,'  edited  by  B.  Croce  (Vol. 
II,  Bari  1912).    See  Orlando  Furioso. 

^  AR'IST^'US,  a  divinity  of  ancient  Greece 
widely  worshipped,  but  of  whom  few  details 
are  known.  From  what  is  known  of  the  few 
fragments  of  the  traditions  of  the  period  sur- 
vivmg  in  historic  records,  he  was  supposed  to 
be  the  son  of  Apollo  and  Cyrene,  the  latter 
being  the  granddaughter  of  die  river  god  Pen- 
eus.  She  was  delivered  to  Aristaeus  on  the 
coast  of  Libya.  Another  record  has  him  bom 
in  Thessaly  where  he  became  the  pupil  of 
Chiron,  the  centaur.  Numerous  such  stories 
survive,  each  probably  representing  a  local  tra- 
dition. Aristseus  was  the  protector  of  the 
hunters  and  herdsmen  and  also  was  credited 
with  hav&g  taught  bee-keeping  'and  the  spin- 
ning of  wool.  All  the  traditions  assign  to  him 
good  qualities,  as  his  name  signifies. 

ARISTAG'ORAS,  satrap  of  Miletiw. 
He  was  the  son-in-law  of  Histixus,  whose  in- 
fluence at  the  Persian  court  obtained  for  him 
his  position,  in  ^about  the  year  500  B.C.  ^  He 
attempted  to  conquer  Naxos  for  the  Persians, 
but  »iled.  Anticipating  punishment  for  his 
failure,  he  made  a  tour  of  the  Ionian  cities  and 
persuaded  them  to  join  a  general  revolt  against 
the  rule  of  the  Persians.  He  next  appealed  to 
Sparta,  without  success,  but  the  Athenians  came 
to  his  assistance  with  25  ships  and  an  army. 
At  the  head  of  the  Greek  allies,  he  attacked 
Sardis,  499  b.c  and  burned  it.  But  the 
Persians  finally  defeated  him  and  he  fled  to 
Thrace,  where  he  was  put  to  death  by  the 
Edonians. 

ARISTAR'CHUS.  ancient  astronomer, 
native  of  Samos,  who  lived  in  about  the  middle 
of  the  3d  century  B.C,  He  ^  was  known  as  the 
chief  exponent  of  the  heliocentric  theoiv  of 
the  universe;  that  the  sun  stood  still  and  the 
earth  and  the  rest  of  the  universe  revolved 
around  it.  Because  of  this  he  was  accused  of 
heresy.  He  was  supposed  to  have  written  ex- 
tensively on  his  science,  but  all  that  survives  is 
a  short  essa^  on  the  sizes  of  the  sun  and  the 
moon  and  his  estimates  of  their  distances  from 
each  other  and  from  the  earth.  He  was  the 
first  to  attempt  to  work  out  this  problem  by 
trigonometry,  but  on  account  of  not  having 
accurate  instruments  for  measuring  his  esti- 
mates were  inaccurate,  though  his  theory  was 
sound  enough.  This  essay  was  first  published 
by  Valla,  in  Latin  (1496).  Later  it  was  issued 
in  Greek  and  Latin  by  Wallis  (1688).  Consult 
Heath,  ^Aristarchus  of  Samos,  the  Ancient 
Cx>pemicus>  (Oxford  1913). 

ARIS'TBAS,  a  fabulous  character  of  the 
ancient  Greeks,  sometimes  styled  the  *Wander- 
in^  Jew*  of  ancient  Greece.  He  was  accredited 
with  supernatural  powers,  one  of  his  practices 
being  to  leave  his  body  and  re-enter  it  at  his 
own  free  will.  It  is  therefore  not  surprising 
that  he  has  been  reported  to  have  lived  at 
various  times  over  a  period  covering  several 
centuries.  His  first  appearance  is  as  the 
teacher  of  Homer.  Then,  some  generations 
afterward,  he  is  born  on  Proconnesus,  an 
island  in  the  Sea  of  Marmora.  Next  he  pays 
a  visit  to  the  Hyperboreans.  On  his  return  he 
dies.  But  a  traveler  reports  having  met  him 
some  time  afterward  and  being  accosted  by        j 
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him.  Seven  years  later  he  appears  in  the  role 
of  an  author,  and  during  this  incarnation  he 
composes  an  epic  poem  called  ^Arimaspia,^ 
which  was  copied  by  Herodotus  and  other 
writers  of  a  later  period.  Over  300  years  later 
he  reappears  in  Metapontum,  in  southern  Italy, 
where  he  advises  the  people  to  build  an  altar  to 
Apollo,  assuring  them  that  Apollo  had  founded 
the  city,  for  he  had  been  present  in  the  form  of 
a  raven  and  assisted  at  the  ceremony.  Gsnsult 
Rohde,  *Der  griechische  Roman*  (Leipzig 
1900). 

ARISTEAS,  an  official  of  Ptolemy  Phila- 
delphus,  who  is  said  to  have  sent  him  to  Jeru- 
salem, 273  B.C.  with  the  mission  of  obtaining 
from  the  high  priest  there^  Eleazar,  a  copy  of 
the  Pentateuch.  Consult  Schiirer,  ^Geschichte 
des  judischen  Volkes>  (Vol.  II.  p.  819.  1886). 

ARISTIDES.  arKs-ti-dez.  JBliui,  ancient 
Greek  orator:  b.  Hadrianoi  Mysia.  129;  d. 
Smyrna.  189  a.d.  His  father  was  Eudemon.  a 
priest  in  the  temple  of  Zeus.  He  was  a  pupil 
of  the  most  famous  rhetoricians  of  the  period, 
among  his  teachers  being  Herodes  Atticus  of 
Athens  and  Aristocles  of  Pergamus.  Having 
finished  his  education  he  made  a  journey 
through  foreign  countries,  visiting  Asia  and 
Egypt  and  Italy.  In  Rome  he  gained  the  favor 
of  the  Emperor,  Marcus  Aureuus,  over  whom 
he  maintained  so  powerful  an  influence  that  he 
was  able  to  persuade  him  to  rebuild  Smyrna  at 
Roman  expense,  the  dty  having  been  destroyed 
bv  an  earthquake.  There  are  extant  two 
rhetorical  treatises  and  over  50  speeches  ascribed 
to  him,  among  the  latter  being  six  ^Sacred 
Speeches.^  reporting  the  words  of  iEsculapius 
through  nis  priests.  The  speeches  of  Aristides 
are  often  quoted  as  samples  of  Attic  style.  The 
writings  ascribed  to  him  have  been  edited  by 
Dindorf  (3  vols.,  Leipzig  1829).  Consult 
Sandys.  *A  History  of  Classical  Scholarships 
(Vol.  I,  Cambridge  1906). 

ARISTIDES,  Quintiliantt8»  a  famous 
Greek  grammarian  probably  of  the  3d  century 
A.D.,  whose  treatise  on  music  is  esteemed  the 
most  valuable  of  all  ancient  writings  upon  that 
theme.  It  was  printed  by  Meibomius  in  his 
^Antiquae  Musicae  Auctores  Septem^  (Amster- 
dam 1652}  and  was  edited  by  Jahn  in  1882. 
Consult  Casar,  ^Die  Grundzuge  der  griechischen 
Rythmik  im  Anschluss  an  Aristeides^  (Mar- 
burg 1861) ;  (Joodell,  T.  D.,  <C3iapters  on  Greek 
Metric^  (New  York  1902) ;  Pauly-Wissowa, 
<Realencyclopadie>   (Vol.  II,  894). 

ARISTIDSS,  Saint,  famous  Greek  con- 
vert to  Christianity,  who  lived  in  about  the  2d 
century  a.d.  In  1^  Dr.  J.  R.  Harris  found 
a  complete  copy  of  an  *  Apology^  for  the  Chris- 
tian faith,  written  by  Aristides,  on  Mount  Sinai. 
It  was  a  Syriac  version  of  the  original  and  was 
addressed  to  the  Emperor  Titus  Hadrianus  An- 
tonius  Auffustus  Pius.  Previously  only  a  frag- 
ment of  this  writing  had  been  in  existence,  pub- 
lished in  Venice  (1878).  Consult  Harris,  <The 
Apology  of  Aristides >  (in  his  ^Text  and 
Studies.>  1891). 

ARISTIDSS.  of  Thebes,  ancient  Greek 
painter,  who  lived  in  about  the  middle  of  the 
4th  century  b.c  He  learned  his  art  from  his 
father,  Nicomachus.  His  works  brought  very 
high  prices.  One  of  his  most  famous  pictures 
was  a  great  battle  scene,  showing  over  a  hun- 
dred figures.     His  power  of  expression  was 


best  shown  in  the  picture  of  a  woman,  lying 
wounded  on  a  battlefield,  fearfully  attempting 
to  hide  the  blood  on  her  breast  from  her  nurs- 
ing child 

ARISTIDES  THE  ^ST,  an  Athenian 
statesman:  b.  near  the  middle  of  the  6th  cen- 
tur3r  B.C. ;  d.  about  468  B.C.  He  was  the  son  of 
Lysimachus  and  belonged  to  one  of  the  great 
Athenian  families.  He  was  one  of  the  10 
generals  of  the  Athenians  when  they  fought 
against  the  Persians  at  Marathon,  490  b.c  Ac- 
cording to  the  usual  arrangement  the  command 
of  the  army  was  held  by  each  of  the  generals 
in  rotation  for  one  day.  But  Aristides  pre- 
vailed on  his  colleagues  each  to  give  up  his 
day  to  Miltiades;  and  to  this,  in  a  great  meas- 
ure, must  be  ascribed  the  victory  of  the  Greeks. 
In  the  following  year  he  was  elected  chief 
archon.  His  policy  aimed  at  constituting 
Athens  as  a  land  power  and  this  brought  him 
into  direct  conflict  with  Themistocles  who  ad- 
vocated a  naval  policy.  The  conflict  ended  in 
the  ostracism  of  Aristides  about  485  b.c.  A 
story  is  told  that  on  the  day  of  the  voting,  an 
ignorant  voter  asked  Aristides  himself  to  write 
the  name  ^Aristides*  upon  his  ostrakon.  The 
latter  asked  him  if  Aristides  had  wronged  him ; 
to  which  the  voter  replied  that  he  did  not  even 
know  Aristides.  but  was  irritated  to  hear  him 
everywhere  called  *the  Just.*  In  480  a  general 
amnesty  was  decreed  at  Athens  because  of  the 
threatening  Persian  invasion  and  Aristides  re- 
turned to  Athens  and  was  elected  strategus  for 
480-79.  He  loyally  supported  Themistocles  in 
the  Salamis  campaign  and  annihilated  the  Per- 
sian garrison  on  the  island  of  Psyttaleia.  In 
the  following  year  he  commanded  die  Athenian 
forces  at  Plataea  and  arranged  for  the  celebra- 
tion of  the  victory  over  the  Persians.  About 
477  Aristides  commanded  the  Athenian  fleet  off 
Byzantium  and.  after  the  Ionian  allies  revolted 
from  Pausanias,  was  offered  the  chief  command 
and  given  full  powers  to  fix  the  contributions 
of  the  newly-founded  Delian  League.  His 
assessment  was  deemed  most  equitable  and  it  is 
probably  from  this  that  he  gained  the  title  of 
*the  Just.*  Soon  afterward  he  yielded  his  com- 
mand to  his  friend  Cimon  and  returned  to 
Athens  where  he  continued  to  occupy  a  prom- 
inent place.  Many  ancient  writers  have  repre- 
sented Aristides  as  a  democratic  reformer,  but 
there  appears  little  justification  for  this  as  the 
period  during  which  he  shaped  the  national 
policy  was  one  of  conservative  tendency.  His 
estate  suffered  during  the  Persian  invasions  and 
he  died  poor,  not  leaving  enough  money  to  pay 
the  expenses  of  his  burial.  A  son  and  two 
daughters  survived  him  and  received  state  pen- 
sions. He  was  buried  at  Phalerum.  Consult 
Herodotus  VIII,  79^81,  95;  IX,  28  Plutarch, 
^ Aristides^  (translated  by  B.  Perrin,  New  York 
1901) ;  Nepos,  Cornelius,  ^Vita  Aristidis^ ; 
Meyer,  E.,  ^Geschichte  des  Altertums^  (Stutt- 
gart 1901). 

ARISTIDES,  Apology  of,  a  popular 
CHiristian  theology  written  by  Marcianus  Aris- 
tides, an  Athenian  philosopher,  in  the  2d  cen- 
tury A.D.  (according  to  Eusebius,  Hist.  eccL 
IV,  3).  Little  was  known  of  the  work  until 
1891  when  Harris  and  Robinson  published  a 
complete  Syriac  version  and  proved  at  the  same 
time  that  the  greater  part  of  the  apology  is 
contained  in  the  legend  of  Barlaam  and  Joso* 
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phat  extant  in  many  Greek  manuscripts  and 
numerous  translations.  Since  that  time  much 
attention  has  been  paid  to  the  work.  It  is  ad- 
dressed to  Antonius  Pius  and  has  points  of 
contact  with  the  ^Kerygma*  of  Peter,  the 
*  Shepherd  >  of  Hermas,  the  ^Didache^  and  Jus- 
tin, but  more  especially  with  the  letter  to 
Diognetus.  After  speaking  of  the  true  idea  of 
God  (chap.  I)  it  takes  up  the  origin  of  those 
nations  which  followed  error  and  those  which 
followed  truth.  The  barbarians  are  treated  in 
Chapters  I II- VII ;  the  errors  of  the  Hellenes  in 
VIII-XIIL  with  an  excursus  on  the  Egyptians 
(XII).  Chapter  XIV  is  devoted  to  the  Jews; 
and  XV-XVII  speak  of  the  Christians,  especial- 
ly of  their  life  and  customs,  in  an  attractive 
and  instructive  manner.  Through  the  |Apology^ 
the  name  of  Aristides  gained  a  certain  literary 
popularity  among  the  Armenians.  A  homily 
<On  the  Call  of  the  Thief  and  the  Answer  of 
the  Crucified^  (Luke  xxiii.  42-43)  and  a  frag- 
ment of  a  letter  *To  All  Philosophers*  are 
ascribed  to  him.  Other  names  from  the  old 
Christian  literature  besides  that  of  Aristides 
were  applied  to  the  literary  frauds  in  Armenia 
from  the  5th  to  the  7th  century  (cf.  Conybeare, 
F.  C,  in  The  Guardian,  18  July  1894).  The 
Greek  and  Syriac  texts  (the  latter  from  a 
manuscript  of  Mount  Sinai)  were  published  by 
Harris  and  Robinson  ift  ^Texts  and  Studies* 
(Vol.  I,  Cambridge  1891),  translation  of  which 
appeared  by  Kay,  D.  M.,  in  ^Ante-Nicene 
Fathers*  (Vol.  IX,  pp.  259^79),  and  the  Ar- 
menian text  by  the  Mechitarists  at  Venice  in 
1878).  Consult  Hamack,  <Litteratur>  (Vol.  I, 
p.  96,  1893) ;  Harris,  J.  R.,  <Thc  Newly.  Rocov- 
ered  Apology  of  Aristides,  its  Doctrine  and 
Ethics*  (London  1891);  Picard,  M.,  <L'Apolo- 
gie  d'Aristide*  (Paris  1892) ;  Seeburg,  R.,  <Der 
Apologet  Aristides^  (Erlangen  1894) ;  Robin- 
son, J.  A.,  *  Apology  of  Aristides*  (Edinburgh 
1896) ;  Kriiger,  ^History.* 

ARISTIPTUS,  a  disciple  of  Socrates, 
and  founder  of  a  philosophical  school  among 
the  Greeks,  which  was  called  the  Cyrenaic,  from 
his  native  city  Cyrene,  in  Africa;  flourished 
380  B.C.  His  moral  philosophy  differed  widely 
from  that  of  Socrates,  and  was  a  science  of  re- 
fined voluptuousness.  His  fundamental  prin- 
ciples were  that  all  huhian  sensations  may  be 
reduced  to  two,  pleasure  and  plain.  Pleasure  is 
a  gentle,  and  pain  a  violent,  emotion.  All  liv- 
ing beings  seek  the  former  and  avoid  the  lat- 
ter. Happiness  is  nothing  but  a  continued 
pleasure,  composed  of  separate  gratifications. 

A^ISTOBULUS,  Jew  of  Alexandria, 
who  lived  about  180  b.c.,  in  the  time  of  Ptolemy 
VII,  whose  teacher  he  was  supposed  to  have 
claimed  to  have  been.  The  work  which  brings 
his  name  down  to  modem  times  and  of  which 
only  parts  are  still  in  existence  was  a  com- 
mentarv  on  the  Pentateuch,  in  which  he  at- 
tempted to  prove  his  theory  that  much  of  the 
literature  of  ancient  Greece  had  been  borrowed 
from  that  book.  To  uphold  his  view  he  quoted 
copiously  from  works  supposed  to  have  been 
written  by  Homer,  Orpheus,  Linus  and  Hesiod, 
He  has  been  the  subject  of  much  controversy, 
many  scholars,  including  Renan,  Eichhorn, 
Wendland  and  others,  contending  that  his  work 
was  not  genuine.  Their  arguments  are  mainly 
based  on  the  peculiar  forms  of  the  quotations 
and  the  supposed  claim  of  Aristobulus  to  be 
the  teacher  of  Ptolemy.     On  the  other  hand 


such  authorities  as  Vlackenaer,  Freudenthal, 
Clemen,  Schlatter  and  Schiirer  maintain  that 
Aristobulus  may  have  taken  his  Greek  quota- 
tions from  some  older  Jewish  writer,  which 
would  account  for  the  similarity  of  their  style 
to  the  Old  Testament.  A  full  discussion  of 
the  subject,  together  with  a  bibliography,  is 
given  in  Schurer*s  ^(jeschichte  des  jiidisdhen 
Volkes*  (Vol.  Ill,  p.  512,  4th  ed.,  1909). 

ARISTOBULUS  I,  prince  of  Judxa,  son 
of  John  Hyrcanus,  the  high  priest,  whom  he 
succeeded  104  b.c  His  mother  had  been  given 
the  royal  title,  but  on  his  father's  death  Aris- 
tobulus threw  her  into  prison  and  allowed  her 
to  starve  to  death.  He  then  assumed  the 
kingly  office  as  well  as  that  of  high  priest.  He 
was  very  much  disliked  by  his  people  on  ac- 
count of  his  brutalitv,  not  only  against  his 
mother  but  his  brothers  as  well,  whom  he 
caused  to  be  murdered  at  the  behest  of  Queen 
Salome.  It  is  said  that  he  was  strongly  in- 
clined toward  the  Greek  pagan  worship,  but 
on  the  other  hand  Josephus  declares  that  he 
conquered  a  great  deal  of  Iturean  territorv 
and  forced  the  people  to  accept  the  Jewish 
faith.  His  reign  lasted  not  over  a  year,  when 
he  died  of  an  acute  disease.  Consult  Welhau- 
sen,  ^Israelitische  und  jiidische  Geschichte*  (p. 
2S6.3ded.,  1901). 

ARISTOBULUS  II,  Jewish  priest  and 
ruler,  son  of  Alexander  Jannxus  and  Salome 
Alexandra,  the  widow  of  Aristobulus  I  (q.v.). 
He  lived  during  the  1st  century  B.C.,  dving  in 
the  year  49.  His  brother,  Hyrcanus  II,  was 
the  rightful  ruler  and  high  priest,  but  Aristob- 
ulus succeeded  in  ousting  him  from  both  of- 
fices and  installing  himself,  69  b.c.  The  de- 
posed brother  appealed  to  Pompey,  and  after 
much  indecision  and  intriguing  Pompey  finally 
declared  himself  against  the  usurper.  In  63 
B.C.  Aristobulus'  resistance  was  overcome  and 
he  himself  was  taken  a  prisoner  to  Rome. 
Seven  years  later  he  escaped,  returned  to 
Judaea  and  again  raised  an  army  against  Rome. 
Again  he  was  defeated  and  taken  prisoner  to 
Rome.  Cxsslt  released  him  in  49  and  sent  him 
with  the  Roman  troops  to  Judaea  against  Pom- 
pey, but  some  months  later  he  was  murdered 
by  adherents  of  Pompey  by  means  of  poison. 

ARISTOBULUS     OP     CASSANDRIA, 

ancient  Greek  historian:  b.  (Thalcidice,  about 
the  middle  of  the  4th  century  b.c.  In  about  316 
B.C.  he  went  to  Cassandria  and  became  a  citizen 
there.  He  accompanied  Alexander  the  Great 
on  his  campai^  into  Asia.  With  this  experi- 
ence as  a  basis  he  wrote  an  historical  work, 
the  title  of  which  remains  unknown.  Its  text 
is  preserved  through  the  quotations  of  later 
writers,   among  them  being   Strabo,   Plutarch  r 

and  Arrian. 

ARISTOCRACY.-  (Greek  hpiaroKparla 
from  &PUTTOC  best,  and  Kpdro^^  power). 
Etymologically,  the  rule  of  the  best,  but  in  its 
more  usual  significance,  any  system  of  govern- 
ment in  which  the  right  to  govern  is  vested  in 
a  few;  an  oligarchy.  From  its  strict  political 
meaning  and  the  fact  that  most  aristocracies 
have  been  hereditary,  it  has  taken  on  the 
secondary  significance  of  any  hereditary  caste 
which  has  claimed  or  has  been  accorded  a  su- 
perior rank  in  social  matters.  The  ancient 
Spartan  state,  the  Athenian  state  before  the 
Persian   wars,   the   Roman   republic  are  good  T 
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examples  of  communities  where  the  aristocratic 
tendencies  predominated.  Though  mediaeval 
feudalism  involved  the  existence  of  privileged 
classes,  the  dominating  aspect  of  the  system 
was  a  graduated  hierarchy  of  absolute  mon- 
archs.  It  is  on  the  break-up  of  feudalism  and 
the  origin  of  the  Italian  city-state  or  the  subor- 
dination of  the  French  and  British  petty  lords 
to  the  king  that  we  see  the  nobles  again  assume 
power  by  virtue  of  their  membership  of  a  privi- 
leged class  and  not  by  virtue  of  their  territorial 
rule.  When  a  weak  monarch  or  dynasty  came 
on  the  throne,  as  was  the  case  with  the  house 
of  Valois  in  France  or  the  four  Georges  in 
England,  it  became  easy  for  vigorous  noble 
families  to  assiune  the  real  control  of  the  state. 
At  present  the  aristocratic  system  of  rule  sur- 
vives in  greatest  measure  in  Germany  and  Aus- 
tria-Hun§anr ;  in  Great  Britain  the  aristocracy 
has  ^litical  power  not  so  much  through  its 
constitutional  position  in  the  House  of  Lords 
as  through  the  custom  in  many  noble  families 
of  standing  as  candidates  for  seats  in  the  House 
of  Commons  and  the  political  prestige  which 
attaches  to  their  rank.    See  Government. 

ARISTOLOCHIA,  ^-ris'to-lo-ki'*.  a 
genus  of  plants  of  the  family  Aristolochiacea, 
consisting  of  180  species,  mostly  climbing,  na- 
tives of  tropical  regions,  a  few  occurring  in 
temperate  countries.  The  plants  are  remark- 
able for  their  curious  flowers,  the  corolla-like 
calyx  of  which  is  tubular  and  usually  variously 
bent  and  often  showy.  Many  of  them  are  cul- 
tivated, the  best  known  being  the  Dutchman's 
pipe  {A.  macrophylla),  a  native  of  the  south- 
eastern United  States,  and  the  goose-flower, 
pelican-flower  or  swan-flower  (A.  grandiflora), 
native  of  tropical  America,  whose  flowers  bear 
a  singular  resemblance  to  a  bird.  The  roots 
of  some  species  are  used  in  medicine,  for  ex- 
ample those  of  A.  serpentaria,  Virginia  snake- 
root,  native  of  the  eastern  United  States,  and 
of  A.  clematitis,  birthwort,  a  European  species. 

ARISTOPHANES.  Modem  comedy  de- 
rives bv  way  of  Plautus,  Terence^  and  Moliere 
from  the  so-called  New  Comedy  of  Menander 
and  his  contemporaries.  The  so-called  old  com- 
edy, of  which  Aristophanes  is  the  only  surviv- 
ing representative,  flourished  100  years  earlier 
at  the  time  of  that  Peloponnesian  War  which 
shook  Greek  civilization  as  the  European  War 
shakes  that  of  Europe.  There  is  no  good  single 
modern  analogue  ol  the  old  comedy.  It  is  a 
blend  of  Shakespeare's  ^Midsummer  Night's 
Dream  ^  with  Bernard  Shaw,  musical  comedy 
and  a  retme  de  fin  d'annSe.  It  is  extravaganza 
combined  with  the  dramatic  criticism  of  ideas 
and  set  off  with  occasional  flights  of  true  po- 
etry and  wood  notes  wild.  So  at  least  it  ap- 
pears in  Aristophanes,  who  in  native  genius 
and  spontaneous:  mastery  of  expression  ranks 
with  the  four  or  five  supreme  poets  of  Greece. 
Though  Aristophanes  was  easily  the  foremost 
representative  of  the  old  comedy,  the  extant 
fragments  of  his  contemporaries,  Eupolis,  Cra- 
tinus  and  others,  indicate  that  he  found  this 
comedy  an  already  established  literary  form. 
It  was  presumably,  like  everything  else  in  the 
world,  an  evolution.  The  performance  of  com- 
edies at  the  winter  and  spring  festivals  of  the 
wine  god,  Dionysus  (the  Lenaea  and  the  Greater 
Dionysia)  was  for  the  Athenians  a  ceremony 
of  the  state  religion.    But  modem  attempts  to 


trace  the  processes  of  the  origin  of  comedy  in 
primitive  rites,  revels  and  superstitions,  and 
its  development  in  imitation  of  tragedy  are,  in 
the  absence  of  evidence,  merely  conjecture 
masking  as  science.  They  distract  our  atten- 
tion from  the  broadly  human  literary  aspects 
of  that  comedy  and  throw  into  false  perspective 
the  life,  thought,  politics  and  civilization  of 
Periclean  Athens,  which  were  its  real  shaping 
environment. 

Apart  from  his  11  extant  plays  little  is 
known  of  Aristophanes'  life.  His  first  play, 
the  lost  ^Banqueters,'  was  produced  in  the 
year  427,  like  other  of  the  earlier  plays  under 
the  name  of  another  comedian  because,  as 
Aristophanes  tells  us,  in  /The  Clouds'  and  in 
<The  Wasps'  he  was  still  too  young  to  woo 
public  favor  in  his  own  name.  Whether  this 
IS  literally  and  historically  true  or  not  it  im- 

glies  that  he  was  a  young  man  in  427  and  may 
ave  been  bom  between  448  and  455.  His  last 
extant  play  dates  from  388  and  he  is  supposed 
to  have  died  between  385  and  375.  An  ooscure 
jest  in  his  < Knights'  implies  that  he  was  in 
some  way  connected  with  the  island  of  ^gina, 
recentlj^  conquered  by  Athens  —  possibly  be- 
cause his  father  held  an  allotment  of  land  there. 
The  praise  of  country  life  and  the  pictures  of 
rustic  t3rpes  in  his  plays  indicate  familiarity 
with  the  mral  life  of  Attica  and  perhaps  sym- 
pathy with  the  sturdy  farming  class,  the  back- 
bone of  sane,  conservative  democracy.  But  until 
the  seige  penned  them  within  the  long  walls 
many  Athenian  families  lived  by  preference  on 
their  country  estates,  and  we  need  not  assume 
that  the  lover  of  the  country  was  himself  a 
farmer  or  a  bidder  for  the  farmer's  vote.  In 
any  case,  Aristophanes  is  no  less  familiar  with 
the  city  and  the  life  and  gossip  of  the  young 
bloods  about  town.  Plato  in  the  ^Symposium' 
depicts  him  as  dining  with  Agathon  and  in  the 
company  of  that  Socrates  whom  he  had  lam- 
pooned in  his  ^Clouds.' 

His  criticism  of  life  and  that  of  the  old 
comedy  generally  is  on  the  whole  conservative, 
with  many  lapses  into  irresponsible  and  in- 
consistent bufiFoonery.  He  satirizes  in  strangely 
modern  style  the  new  thought,  the  new  educa- 
tion, the  new  music,  the  new  poetry,  the  new 
liberal  theology,  the  new  radical  democracy  'f 
and  its  demagogues.  Modem  critics,  in  reac-  ** 
tion  against  naive  older  interpretations,  wam 
us  not  to  take  too  seriously  the  criticism  of  life 
of  one  whose  main  purpose  was  to  make  the 
people  laugh.  The  ^sycholof;y  of  the  possible 
mixture  of  motives  is  ingeniously  analyzed  in 
Browning's  ^Aristophanes  Apology.'  TTie  pre- 
dominating conservatism  of  Aristophanes  may 
be  due  in  part  to  the  natural  tendency  of  com- 
edy to  satirize  the  newness  and  in  part  to  a 
genuine  conviction  that  the  progressives  were 
moving  too  fast  and  that  ^Athens  was  dying 
of  the  triumph  of  the  liberal  party.*  It  was 
not  sympathy  with  the  reactionary  plots  of  the 
young  aristocrats  with  whom  Plato  shows  him 
in  familiar  association.  Aristophanes  was  a 
tme  jpatriot  and  a  sincere  if  critical  democrat. 
The  first  extant  play,  ^TJie  Achamians,' 
425,  turns  on  the  fancy  of  a  militant  pacifist's 
establishing  a  private  peace  for  himself  while 
the  state  is  at  war.  This  happy  thought  is 
hotly  debated  in  the  first  half  of  the  play,  and 
in  the  second  half  illustrated  by  farcical  scenes 
of  contrast  between  the  riotous  living  of  the 
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empire  to  a  state  of  complete  subjugation.    In  coming,  however,  to  be  less  marked  than  for- 

1875  he  became  president  of  the  senate,  and  merly,   the  word   numeration   being   used   for 

again  in  1877  was  placed  in  command  of  the  both.     The  writing  and  reading  of   numbers 

forces  sent  to  suppress  the  Satsuma  rebellion,  generally  refers  to  positive  integers,  common 

under  the  leadership  of  Saigb  Takamori.    This  fractions  (or  vulgar  fractions,  so  called  to  disr 

was  a  long  and   severe  test   of   his  military  tinguish  them  from  the  fractiones  physioB  or 

ability,  and  his  success,  though  won  only  after  astronomic^,  the  old  sexagesimal  fractions  still 

seven  months  of  hard  fighting  and  the  sacrifice  met  in  angle  measure),  decimal  fractions,  com- 

of  20,000  soldiers  and  $5(^000,000,  showed  him  pound  numbers  and  surd  numbers.     Of  these 

to  be  a  leader  bom  of  the  highest  order  of  the  positive  integers  are  knovm  as  natural  num- 

military   genius.    For   this   great   service   the  hers,  the  others  as  artificial  numbers.    Negative 

Emperor  decorated  Arisugawa  with  the  Order  numbers,  also  belonging  to  the  artificial  group, 

of    the    Chrysanthemum    and    appointed    him  have  until  recently  been  excluded  from  arith- 

field-marshal   and  junior  Prime  Minister.    A  metic.    They  have,  however,  so  many  practical 

superb  bronze  equestrian  statue  of  Arisugawa  applications  that  l^ey  are  beginning  to  find  a 

Taruhito  on  a  lofty  granite  pedestal  stands  in  place^  and  in  time  they  will  probably  be  treated 

Tokio.  m  arithmetic  so  far  as  necessaxy  for  cases  in- 

ARISUGAWA  Takehito,  b.  1862;  d  6  volving  numbers  of  opposite  nature,  like  debit 
July  1913 ;  brother  of  the  above,  was  adopted  and  credit,  opposed  forces,  and  contrary  direc- 
by  him  as  his  heir  and  was  also  heir  pre-  **^"5:  ,...,.  , 
sumptive  to  the  throne  till  1879,  when  a  son  The  distinctive  feature  of  our  present  nu- 
was  bom  to  the  Emperor.  He  served  three  meral  system  (see  Numerals)  is  its  place  value, 
years  in  the  British  navy,  commanded  a  cruiser  The  characters  for  5  and  1,  written  m  juxtapo- 
in  the  war  with  China  (1894-95)  and  later  sition,  indicate  addition  m  the  Roman  system 
served  as  superintendent  of  the  naval  base  at  (VI);  but  in  the  Arab-Hindu  notation  (51) 
Yokosuka.  He  was  guardian  of  the  person  of  they  indicate  5  tens  and  1  unit,  the  5  having  a 
the  Crown  Prince  in  1902-03,  represented  the  place  value  showing  that  it  represents  tens. 
Emperor  at  the  marriage  of  the  (German  Thus  by  means  of  only  10  characters  we  arc 
Crown  Prince  in  1905  and  later  visited  England  able  to  write  numbers  of  any  desired  magm- 
as the  guest  of  Edward  VII.  Takehito's  only  tude,  and  by  means  of  the  simple  device  of 
son  died  in  1895  while  serving  as  a  naval  decimal  fractions  we  are  also  able  to  represent 
cadet  In  the  ordinary  course  the  house  would  any  numbers,  however  small 
become  extinct  but  in  view  of  the  special  II.  Scales.— Because  man  has  a  natural 
relation  of  the  house  to  the  court,  the  Emperor  counting  apparatus  in  his  10  fingers  (see  Finger 
ordered  his  third  son,  Prince  NolAihito  Notation)  the  world  has  come  to  write  num- 
Terunomiya  (b.  3  Jan.  1905)  to  become,  on  bers  on  a  scale  of  10,  and  to  give  them  names 
attaining  his  majority,  the  head  of  the  based  upon  a  decimal  system.  We  might  use 
Arisugawa  House.  other  scales,  and  the  duodecimal  (scale  of  12) 

ARITA,  ^-re't*,  a  Japanese  town  in  the  wodd  be  better  on  several  accounts,  although 

western  part  of  Kyushu,  famous  for  its  pottery  ?  change  is  not  pracUcable.    There  has  alwajrs 

works,  dating  from  the  end  of  the  16th  century,  been  some  tendency  to  use  the  scale  of  12,  as  is 

The  Arita  porcelain  is  highly  esteemed.  seen  in  such  tables  as  12  mc^l  ft  12  02.=1  lb. 

AOTTTTTuri?T>Tr»     Tui.  ,.,^^^  i,o»  K^^«  ««^  ^roy.      The  superiority  of  the  duodecimal  over 

,.„^ITHMETIC*    This  word  has  been  and  tij/^edmal  scale  lies  in  the  fact  that  12  has 

f^Ll\ir.LVa'L^Ttt"^^^^  mor^^ct  divisors  than  10  has.  Therefore  the 

formerly  signified  merely  the  saence  of  num-  fractions  most  commonly  employed  could  better 

bers     (see    AEiTHMmc,    History    of)      and  b^^^S  o^S^^^^^ 

treated  such  numeral  properties  as  seemed  mys-  ^oi^- 

terious  or  peculiar.    With  the  invention  of  al-  ^*'**"  •                                  g^^^  ^^  ^^      g^^  ^^  ^^ 

gebra  it  was  often  taken  to  include  such  por-     i o.s  o.6 

tions  of  that  science  as  referred  to  the  opera-     i ^'Si'*"  **"8 

tions  and  to  the  number  theory.    In  this  sense  I; ;.';;.*.'.'.'.';.';.' .'.*.'.■.■.*.■.*.* .';.*.'.■  o.'as  '"              ois 

it  is  still  used  in  Grermany  and  France  to-day,  J*. V.'V.V.V.V. '/.'.*'.' ''.'.'. *.'.'. '.'.'.  o'.ts                    0.9 

the  art  of  computation  being  indicated  by  the     v ?'i|5  ,  ?"  J^ 

nsjnes  Rechnung  3nd  Calcul    In  English,  how-     " 333... 

ever,  the  term  early  came  to  be  applied  to  both  j^  ^^  ^^^^^  ^£   denommatc  numbers  the 

the  science  of  numbers  and  the  art  of  compu-  tendency  formerly  was  to  adopt  a  varying  scale, 

tation.     As  the   former  branch  developed  the  ^mt  at  present  it  is  entirely  toward  a  uniform 

advanced    portion    was    given    the    distinctive  ^^^     ^'^  j^  ^he  metric  systim  (q.v.)  : 

name  of  Theory  of  Numbers    (q.v.),   leaving  ^                                  ^          \-t    / 

the  name   Arithmetic  to   apply   to   calculation  Y^Es:f*^*t                                  2  ^^?S*i'^^*k 

and  its  application  to  business  problems.    With  JoSSt^i^ie                                8qSLt»=x**ipeck 

the  recent  relegation  of  the  progressions  and  xo  (SixDcs=sx  dollar                               4  peckssx  bushd 
the  roots  to  algebra,  this  is  the  sense  in  which 

the  word  is  used  in  the  United  States  to-day.  III.  The  Pondamental  Operations.— These 

With  this  understanding  of  the  terni^  the  lead-  are  now  commonly  considered  as  four  in  num* 

ing  topics  relating  to  the  subject  will  be  con-  ber^  although  formerly  as  many  as  nine  species, 

sidered.  attt,  or  pcusioni,  as  they  v/ere  called,  were  given. 

I.  Notation  and  Numeration.— The  former  They  sometimes  included  doubling  (duplicatio), 

referring  to  the  number  of  symbols  is  from  because  a  common  method  of  multiplication  was 

the  meoiseval  Latin  noice,  meaning  the  numeral  by  successive  duplications.    They  also  included 

characters  (see  Numerals),  and  the  latter,  re-  halving  (mediatio),  this  operation  being  often 

ferring  to  number    names,  is   from  numerus,  used   m   effecting   a    division.     The   Rule   of 

number.    The  distinction  between  the  terms  is  Three,  Evolution,  and  Progressions  were  also 
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commonly  included.  The  fundamental  opera- 
tions may  more  scientifically  be  classified  as 
follows,  each  direct  process  having  two  in- 
verses ; 

Direct  Inverse 

Addition:     2+^=5.  Subtraction:        5 — 2=3. 

MulttpScation:     2X$3=$6.  Division:         $6+2=13. 

16+ $^=^2^ 

InTolution:     A — 8.  Brofaition;  33=  V8. 

loguiUuDB:      3t=k>gM  ft. 

Of  these  the  primitive  one  is  addition,  mul- 
tiplication by  a  positive  integer  arising  when 
the  addenda  are  equals,  and  involution  to  a 
positive  integral  power  arising  from  multiplica- 
tion when  the  factors  are  equal.  Arbitrarily, 
elementary  arithmetic  has  usually  excluded  evo- 
lution beyond  the  cube  root,  and  logarithms. 
It  is  now  tending  to  rele^te  cube  root  to 
algebra  on  account  of  its  difficulty  and  lack  of 
applications.  The  exclusion  of  logarithms 
(jq.v.)  is  due  to  their  relatively  late  invention, 
since,  if  the  theory  of  their  computation  is  ex- 
cluded, the  subject  is  simple  of  presentation  and 
valuable  in  application. 

From  the  primary  operations  with  natural 
numbers  have  been  derived  operations,  desig- 
nated by  the^  same  names  and  subject  to  the 
same  laws,  involving  the  artificial  numbers. 
For  example.  2X$5=^  means  that  $3  is  taken 
twice  as  an  addendum,  thus :  $3+$3.  But  %X% 
cannot  mean  that  %  is  taken  as  an  addend  %  of 
a  time.  It  means  that  %  of  %  is  taken,  or  that 
%  of  9f  is  taken  2  times.  It  is,  however,  con- 
venient to  broaden  the  definitions  so  as  to  use 
the  same  phraseology  and  symbols  as  in  the 
case  of  positive  integers.  Similar  considerations 
fix  a  meaning  for— 2  X— 3  = +  6,  V2XV3  = 
V6^  and  V  —2  X  V  — 3=— V6.  For  the  justifi- 
cation of  these  usages,  see  AijGEbra,  Definitions 
and  Fundamental  Concept.  In  certain  cases  an  • 
operation  is  so^  difficult  that  it  is  more  con- 
venient to  substitute  for  it  another  which  gives 
the  same^  result.  This  is  seen  in  the  case  of 
the  division  of  fractions,  where  to  divide  % 
by  9^  it  is  easier  to  multiply  %  by  %  than  to 
reduce  to  a  common  denominator  as  was  for- 
merly done,  and  then  divide,  thus:  %"7-%= 

Of  the  four  common  operations,  addition  is 
the  simplest  of  comprehension,  although  not  in 
actual  work.  In  fractions  it  is  usually  easier 
to  multiply  than  to  add,  as  in  the  case  of 
%  X  i%7  compared  with  %  +  i%7.  With  inte- 
gers, both  addition  and  multiplication  require 
the  learning  of  45  combinations  of  numbers 

(14-2,  1  +  3 1X2.  1X3  ....),  and  the 

mere  memorizing  of  these  facts  is  as  easy  in  one 
operation  as  the  other.  Subtraction  does  not 
require  memorizine  a  table,  since  it  is  merely 
the  inverse  of  addition,  and  if  taught  by  the 
^making  change^  method  it  uses  the  addition 
table,  as  division  uses  that  of  multiplication. 

IV.  Checks. —  An  important  consideration  in 
all  computations  is  the  checking  of  the  work,  to 
be  reasonably  sure  that  no  error  enters.  Checks 
should  be  applied  at  every  opportunity  so  that 
an  error  may  be  discovered  as  soon  as  it  is 
made,  and  not  vitiate  the  further  work.  The 
most  important  check  in  addition  is  the  repeat- 
ing of  the  work  in  the  opposite  direction,  adding 
downward  if  the  first  addition  was  upward. 
The  psychological  reason  for  this  is  that  like 
stimuli  tend  to  produce  like  reactions,  and  if  an 


error  has  been  made  it  is  liable  to  be  made 
again  if  the  numbers  are  soon  met  in  the  same 
order.  Hence  the  order  is  reversed  to  counter- 
act this  tendency.  In  subtraction  the  best 
check  is  that  of '  adding  the  subtrahend  and 
remainder.  If  the  remainder  was  obtained  bv 
the  ^Austrian*  or  'making  chan^  method, 
this  addition  should  be  performed  in  the  oppo- 
site direction  as  in  the  check  for  addition.  The 
best  check  for  multiplication  and  division  is  that 
of  ^casting  out  nines.*  This  ancient  Oriental 
method  was  of  especial  value  when  the  sand- 
board  form  of  the  abacus  (q.v.)  was  used,  since 
the  numbers  were  so  frequently  erased  as  to 
render  a  general  review  of  the  work  impossible. 
This  check  has  gone  out  of  use  in  American 
schools,  but  it  is  so  simple  and  valuable  that  it 
will  probably  be  revived.  The  check  depends 
upon  two  propositions:  (1)  The  excess  of  9's 
in  a  number  (that  is,  the  remainder  arising  from 
dividing  a  number  by  9)  is  the  same  as  the 
excess  m  the  sum  of  the  digits.  In  the  case 
of  1247  the  sum  of  the  dijsits  is  14,  and  this 
divided  by  9  gives  a  remainder  of  5.  It  is 
customary  to  cast  out  the  9's  as  the  digits  are 
added,  thus:  7  +  4-=3ii;  cast  out  9  and  2  b 
left;   2  +  2  +  1=55,   the   excess.      ,,47 

(2)  The  excess  of  9's  in  the  prod-   « 

uct  equals  the  excess  in  the  prod-  1247  NA/ 
uct  of  the  excesses  of  the  factors.  J^S±  ^/fsf 
In  the  case  here  given,  the  ex-  ^^'7 
cesses  in  the  factors  are  5  and  3,  indicated  in 
the  rig^t  and  left  angles  of  the  cross.  The 
excess  in  their  product  (15)  is  6,  indicated  in 
the  upper  angle.  The  excess  in  the  product, 
26187  is  6^  indicated  in  the  lower  angle.  The 
upper  and  lower  numbers  in  the  cross  are  the 
same,  showing  that  the  result  is  probably  correct 
In  division,  the  excess  pf  9's  in  the  dividend 
equals  the  excess  in  the  product  of  the  excesses 
ot  the  divisor  and  the  quotient,  plus  that  in  the 
remainder.  Of  course,  the  check  of  9's  fails  to 
detect  an  error  involving  a  multiple  of  9.  There 
is  a  somewhat  similar  check  by  casting  out  ll's 
requiring  sliriitly  longer  time,  but  in  some  re- 
spects more  liable  to  detect  errors. 

V.  Short  Processes.— There  are  numerous 
short  processes  of  performing  operations,  or 
rather  of  securing  results  by  substituting  simpler 
operations  than  those  to  be  performed.  Ttius 
to  multiply  by  1254  it  is  often  easier  to  annex 
two  zeros  (or  move  the  decimal  point  two  places 
to  the  right)  and  divide  by  8.  In  the  same  way 
it  is  easier  to  multiply  by  100  and  divide  by  4 
.than  to  multiply  by  25.  Such  processes  depend 
upon  simple  number  relations  of  the  following 
kind:  12J=  4?,  25  =  ^,  33J=  *?-%  125  =  '^, 
7S%=ii,  125%t=lJ4,  66l%==i.  The  publication 
of  extensive  tables  and  tie  perfecting  of  calcu- 
lating machines  (q.v.)  have  rendered  obsolete 
most  of  the  short  processes  involving  other 
kinds  of  multipliers  and  divisors. 

VI.  Compound  Numbers.— The  four  funda- 
mental processes  with  compound  numbers  were 
formerly  considered  of  much  importance,  since 
before  the  introduction  of  decimal  fractions 
most  tables  of  denominate  numbers  were  on  a 
varying  scale.  Within  a  centurjr,  however,  the 
metric  system  (q.v.)  and  various  monetary 
tables  have  so  decimalized  denominate  numbers 
as  to  take  from  compound  numbers  most  of 
their  former  importance.  The  only  case  in  which 
several  denominations  are  commonly  used  in 
writing  a   number  to-day  is   that  of   English 
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money.  In  most  countries  the  whole  subject  is 
obsolete.  The  United  States  still  uses  the 
British  system  except  in  the  monetary  table,  but 
it  has  greatly  simplified  it,  rarely  using  more 
than  two  denominations  in  the  same  number. 
Indeed,  within  a  single  generation  the  metric 
system  has  come  to  be  used  exclusively  in  this 
country  in  scientific  laboratories,  and  the  efforts 
now  being  made  to  secure  a  large  foreign  trade 
will  make  the  system  more  and  more  known  in 
commercial  and  industrial  affairs. 

VII.  Methods  of  Solving  Problems.— 
There  are  five  general  methods  of  attacking  an 
applied  problem,  as  follows: 

(1)  We  may  study  tsrpical  problems  and 
thus  acquire  the  habit  of  solving  others  of  the 
same  nature.  This  is  the  oldest  method,  and 
was  practically  the  only  one  in  use  before  the 
17th  century.  At  present  it  is  coming  into 
renewed  prominence  in  American  schools,  the 
type  problem  being  attended  (as  was  not 
formerly  the  case)  by  a  large  number  of 
exercises. 

(2)  We  may  commit  to  memory  rules  for 
all  general  classes  of  problems  liable  to  b^  met 
Historically,  this  is  the  second  method  of  at- 
tack, and  it  characterizes  the  American  text- 
books until  nearly  the  close  of  the  19th  century. 
The  rules  were  usuallv  inductively  inferred 
from  type  problems,  and  pupils  conunitted  them 
to  memory.  Since  in  practical  life  we  never 
depend  upon  a  verbatim  rule,  this  method  is 
rapidly  becoming  obsolete.  In  mediaeval  times 
there  was  much  effort  expended  in  searching 
for  a  general  rule  that  would  solve  all  arith- 
metical problems.  Hence  arose  the  Rule  of 
Three  (see  Arithmetic,  History  of),  the  Rule 
of  False  Position,  and  other  rules  of  less  im- 
portance, all  of  which  lost  their  chief  value 
when  algebraic  symbolism  was  invented  Of 
these  general  rules  only  the  Rule  of  Three  has 
survived,  being  now  recognized  in  the  form  of 
proportion. 

(3)  We  may  learn  formulas  instead  of 
rules.  This  method  was  received  with  some 
favor  for  a  time,  but  it  has  been  discarded  as 
a  general  plan.  It  has  all  of  the  defects  of  the 
method  of  rules,  with  the  added  difficulty  of  an 
unnecessarily  confusing  algebraic  symbolism. 

(4)  We  may  analyze  each  problem  as  it 
arises,  simply  applying  common  sense  to  the 
solution,  when  problems  are,  as  they  always 
should  be,  proi>eriy  graded  to  the  understand- 
ing of  the  pupils,  this  plan  is  better  than  any 
of  the  preceding  ones.  It  establishes  a  habit 
of  independence  and  of  confidence  that  is 
wholly  wanting  in  the  older  methods. 

(5)  We  may  bring  to  the  aid  of  analysis 
the  representation  of  the  unknown  quantity  by 
the  familiar  algebraic  s3rmbol  x.  This  mate- 
rially simplifies  the  analysis,  and  most  writers 
on  arithmetic  at  the  present  time  advocate  the 
plan.  The  concept  of  the  linear  equation  with 
one  unknown  quantity  is  a  very  simple  one,  and 
it  greatly  clarifies  the  analysis  in  many  cases. 

VIII,  Nature  of  the  Problems  in  Arith- 
metic.—  The  interests  of  the  ancient  and 
mediaeval  philosophers  were  not  at  all  commer- 
cial. These  men  were  attracted  rather  by  con- 
siderations of  the  pro^rties  of  numbers  and 
by  puzzles  which  were  imagined  to  sharpen  the 
wit.  The  rise  of  commerce  in  the  later  Middle 
Ages  and  at  the  time  of  the  Renaissance, 
brought  into  the  science  a  large  number  of 


applied  problems  representing  actual  business 
conditions.  Principles  of  conservatism  have 
tended  to  keep  these*  ancient  problems  from 
generation  to  generation,  strengthened  by  the 
feeling  that  mental  discipline  was  as  well 
secured  from  an  obsolete  as  from  a  modem  • 
problem.  It  is  therefore  only  recently  that 
the  question  has  arisen:  What  should  be  the 
nature  of  the  problems  set  for  children  study- 
ing arithmetic?  In  answer  to  this  question 
teachers  seem  to  be  tending  to  observe  the  fol- 
lowing principles: 

(1)  A  problem  that  pretends  to  set  forth 
a  business  custom  should  state  the  real  business 
conditions  of  the  present.  This  excludes  obso- 
lete business  problems,  it  being  the  opinion  that 
better  mental^  discipline  can  be  secured  from  a 
question  relating  to  genuine  commercial  matters 
of  the  present,  than  from  one  relating  solely 
to  forgotten  customs. 

(2)  Problems  should  appeal  .to  the  interests 
and  understanding  of  the  children  in  their  re- 
spective school  vears.  Arithmetic  was  formerly 
taught  only  to  ooys  who  could  read  and  write 
and  who  were  preparing  for  business.  When 
the  subject  found  its  way  into  the  earlier  school 
years  it  carried  many  difficult  problems  of  busi- 
ness down  to  immature  minds.  The  modem 
tendency  is  to  replace  such  problems  by  others 
that  relate  to  children's  interests.  Thus  in 
the  primary  grades  there  should  be  the  study  of 
home  purchases,  of  the  application  of  number 
to  the  large  interests  of  tne  country,  especially 
such  as  appeal  to  a  child's  love  of  nature  and  of 
the  heroic,  and  such  as  relate  to  the  sources  of 
food  and  clothing.  Later,  the  problems  should 
refer  to  the  more  detailed  features  of  the 
national  and  world  life,  to  the  great  industries, 
trades  and  transportation  facilities.  Finals 
they  should  relate  to  the  details  of  the  indus- 
trial and  commercial  life,  thus  preparing  both 
the  boy  and  the  girl  for  earning  a  livelihood. 
In  all  this  there  should  be  an  effort  to  make 
arithmetic  interesting,  since  when  the  interest 
of  the  pupil  is  secured  the  work  is  prosecuted 
with  more  zeal  and  is  attended  with  better  and 
more  permanent  results. 

(3)  In  the  effort  to  modernize  the  problems 
care  must  be  taken  to  avoid  the  extreme  of 
withdrawing  from  arithmetic  all  topics  involv- 
ing effort,  thus  making  the  subject  insipid  from 
its  very  lack  of  fibre. 

IX.  Sequence  of  Topics. —  Formerly  arith- 
metic was  taught  from  a  single  book,  each  im- 
portant topic  being  met  but  once.  Then  came 
the  two-book  series,  the  second  book  covering 
the  ground  of  the  first,  but  with  more  difficult  ex- 
amples, thus  forming  a  spiral  of  two  revolu- 
tions. In  this  way  there  arose  the  so-called 
Spiral  Mediod  of  treatment,  which  certain 
devotees  have  carried  to  the  extreme  of  return- 
ing to  each  topic  every  few  days.  Between  the 
topical  method  and  the  radical  spiral  method 
there  has  been  much  strife.  Advocates  of  the 
latter  said  that  the  former  encouraged  forget- 
f  ulness  through  lack  of  review,  while  advocates 
of  the  former  said  that  the  latter  gave  the 
pupil  no  feeling  of  mastery  of  any  subject.  The 
result  has  been  a  compromise,  seen  in  all 
modem  American  courses.  Such  important 
topics  as  percentage  are  treated  several  times, 
with  progressive  difficulty,  applications  like 
simple  interest  offering  new  features  on  each 
succeeding  occasion.    On  the  other  hand«  such.  .^^T^ 
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relatively  unimportant  chapters  as  that  on 
longitude  and  time  (semi-geographical)  are  met 
but  once.  In  the  same  spirit,  the  fundamental 
operations  with  integers,  decimal  fractions,  and 
those  common  fractions  often  met  in  business, 
are  frequently  reviewed,  while  compound  num- 
bers and  fractions  involving  unusual  numer- 
ators and  denominators  are  less  emphasized. 
The  technicalities  of  business,  including  the 
study  of  investments,  insurance,  banking  and 
exchange,  are  reserved  until  the  last  years  of 
the  grammar  school,  when  a  child  beginning  to 
look  forward  to  being  self-supporting  is  pre- 
pared to  understand  them. 

X.  Methods. —  Various  methods  have  been 
suggested  for  presenting  arithmetic  to  children, 
especially  in  the  primary  grades.  The  serious 
consideration  of  this  phase  of  the  subject  be- 
gan toward  the  close  of  the  18th  century, 
particularly  in  Germany  and  Switzerland, 
with  it  are  connected  such  names  as  Trapp, 
von  Busse,  Kranckes,  Pestalozzi,  Tiilich,  Grube, 
Tanck,  Knilling  and  Kaselitz.  Each  of  these 
writers  stood  for  some  principle  which  he  car- 
ried to  such  an  extreme  as  to  render  the  method 

Generally  unusable.  Pestalozzi,  for  example, 
id  great  good  in  his  judicious  use  of  objective 
illustration,  but  he  went  to  an  unwarranted  ex- 
treme in  his  emphasis  of  the  unit  and  in  his 
devotion  to  abstract  work.  Tiilich  suggested 
a  valuable  set  of  number  blocks,  but  his  follow- 
ers went  to  the  extreme  of  eliminating  all  other 
material.  Grube  wrote  a  condensed  manual 
for  teachers,  and  systematically  treated  num- 
bers in  concentric  circles  of  progressive  dif- 
ficulty, but  he  went  to  several  extremes  that 
made  the  system  so  absurd  that  it  is  now  nearly 
forgotten.  On  the  other  hand,  every  promi- 
nent writer  of  this  class  has  usually  suggested 
some  slight  improvement  which  has  gradually 
worked  its  way  into  the  schools.  It  has  been 
the  universal  experience  that  no  advocate  of  a 
single  method  has  been  able  to  impress  this 
method  on  any  considerable  number  of  fol- 
lowers. The  best  teacher  has  been  the  one 
who,  being  interested  in  the  subject,  has  im- 
parted that  interest  to  the  pupils,  who  has  not 
been  limited  to  any  one  set  of  objects  or  to 
any  peculiar  device,  who  has  made  arithmetic 
modem  in  its  apphcations,  and  who  has  fol- 
lowed the  best  curricula  of  the  day. 

XI.  Time  Required  for.  the  Subject  in  the 
Schools. —  There  has  been  a  gradual  diminution 
in  the  time  allowed  to  arithmetic  in  American 
schools  for  a  ntmiber  of  years  past,  on  account 
of  the  demands  of  more  modem  studies  for  a 
place  in  the  curriculum.  As  a  result  there  has 
been  decreased  attention  to  the  subject,  there  is 
less  ability  on  the  part  of  pupils  to  grapple  with 
problems,  and  the  question  has  arisen  as  to  the 
amount  of  time  necessary  to  secure  a  reason- 
able facility  in  the  arithmetical  processes.  Al- 
thou^  the  textbooks  and  the  teaching  have 
both  improved,  the  curtailment  of  time  and  the 
scattering  of  the  pupils'  attention  over  more 
subjects  have  left  the  results  far  from  satisfac- 
tory. It  has  even  been  urged  that  arithmetic 
be  not  taught  before  the  third  or  after  the 
seventh  school  year,  thus  allowing  five  instead 
of  eight  years  to  the  subject.  But  although  it 
is  true  that  the  necessary  parts  of  arithmetic 
can  be  covered  in  five  school  years,  it  is  equally 
true  that  the  child  has  as  much  delight  in  his 
work  with  numbers  in  his  first  school  year  as 


he  has  in  the  other  subjects  studied,  and  quite 
as  much  need  for  this  work.  It  is  also  true 
that  the  number  facts  are  more  easily  impressed 
on  the  memory  if  the  work  is  begun,  as  Pes- 
talozzi advised,  when  a  child  first  enters  school. 
It  is  therefore  better  to  allow  arithmetic  to  ex- 
tend throughout  the  elementary  grades,  com- 
bining with  it,  if  the  class  is  well  advanced, 
some  constructive  geometry  and  the  first  steps 
in  algebra  in  the  eighth  school  year. 
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ARITHMETIC,  History  of.  Among 
the  ancients  there  were  two  distinct  sciences 
now  called  by  the  name  arithmetic  One  had 
to  do  with  the  science  of  numbers  and  the  other 
with  the  art  of  computation.  The  former  was 
called,  by  the  Greeks,  arithmetic  (aptd/uTut^) ^ 
and  the  latter  logistic  jAoy«rrac^).  Logistic 
was  taught  to  boys  going  into  trade  and  among 
the  most  ancient  peoples  it  probably  involved 
the  use  of  the  abacus  (q.v.)  and  commercial 
rules  relating  to  rents,  loans,  exchange  and  the 
settlement  of  accounts.  The  nature  of  the 
problems  being  simple,  and  abacus  computa- 
tion depending  largely  upon  manual  training, 
the  instruction  in  this  art  seems  to  have  been 
entirely  oral.  On  this  account  no  ancient  work 
upon  me  subject  is  extant,  and  our  knowledge 
concerning  it  is  derived  from  such  sources  as 
the  Babylonian  cylinders,  early  Cretan  remains, 
certain  fragments  of  Egyptian  papyri  and  the 
occasional  references  of  literary  writers.  In 
the  Middle  Ages  the  instruction  offered  by  the 
piurch  schools  was  so  meagre  from  the  com- 
mercial standpoint  that  arithmetic  schools 
(Rechenschulen)  were  established,  and  in  these 
logistic  (Rechnung)  was  taught.  A  number  of 
manuscripts  of  the  13th,  14th  and  15th  cen- 
turies are  extant  showing  the  nature  of  the 
problems  dien  considered  necessary,  but  ex- 
tant treatises  on  counter  reckoning  (see 
Abacus)  are  mostly  confined  to  the  first  cen- 
tury of  printing.  Not  a  few  of  the  problems 
of  importance  at  that  time  still  survive  in  the 
arithmetics  of  to-day,  although  substantially 
obsolete  from  the  commercial  standpoint. 

The  Greek  arithmetic,  or  theory  of  num- 
bers, begins  with  Pythagoras  (q.v.),  about  530 
B.C.,  who  taught  their  mystic  properties,  and  to 
whose  school  is  probabhr  due  most  of  their 
ancient  classification.  The  fundamental  divi- 
sion of  numbers  seems  to  have  been  into  odd 
(ipruu)  and  even  ^  irepiTToi  ),  the  former  be- 
ing masculine,  divine,  lucky,  and  the  latter 
feminincj  earthly,  unlucky.  The  expression 
•There  is  luck  in  odd  numbers,"^  appears  in 
Virgil  as  ^Numero  Deus  impare  gauaet,^  and 
probably  goes  back  to  the  Pythagoreans.  The 
odd  numbers  were,  on  account  of  their  geo- 
metric representations,  also  called  gnomons 
{yv6fiove^)^  and  it  was  well  known  that  the 
sum  of  the  first  n  of  these  gnomons,  including 
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1  (which  was  not  generally  considered  a  num- 
ber until  the  17tn  century),  was  a  square 
rerpdyuvog).  The  side  (  irXevpd  )  of  the  square 
was  called  by  the  later  writers  radix  (root, 
whence  radical).  It  is  therefore  evident  that 
the  Greeks  looked  upon  arithmetic  from  the 
standpoint  of  geometry.  Following  out  this 
plan»  they  studied  triangular  numbers,  formed 
py  arranging  dots  in  the  form  of  a  triangle, 
as  in  the  case  of  3  (•'•),  6,  10,  etc.,  and  also 
pentagonal  and  other  figurate  numbers,  solid  as 
well  as  plane.  Many  other  classifications  were 
suggested  by  the  Greeks,  some  of  which  have 
remained  in  our  school  books  until  quite  re- 
centlv.  Such,  for  example,  included  perfect 
numbers  (t^vU«o«),  which  are  e^ual  to  the  sum 
of  all  possible  factors,  including  1  (for  ex- 
ample, 28=1+2  +  4  +  7+  14),  and  amicable 
numbers  (  ^I^mi  ),  each  of  which  equals  the 
sum  of  the  possible  factors  of  the  other,  in- 
cluding 1  (for  example,  220  and  284).  Euclid 
(q.v.)  (c.  300  ac.)  emphasized  the  ancient  arith- 
metic in  his  books  II,  V.  VII,  yill,  IX  and  X, 
although  II,  V  and  X  are  nominally  geometric. 
Soon  after,  Eratosthenes  (q.v.)  (c.  225  b.c) 
made  a  particular  study  of  primes,  and  invented 
a  *^sieve*  (KdoKtvoy)^  which  bears  his  name,  for 
the  purpose  of  sifting  out  the  composite  num- 
bers. In  the  next  century  Hypsicles  (c.  180 
B.a)  made  a  more  extensive  study  of  progres- 
sions than  had  before  been  attempted.  It  is, 
however,  to  Nicomachus  (q.v.)  (c.  100  a.d.) 
that  we  owe  the  first  great  treatise  on  arith- 
metic (  Eiffaywy^  apiBforrudi  ),  a  work  which 
sought  to  do  for  that  subject  what  Euclid  had 
done  for  geometry,  and  which  actually  suc- 
ceeded in  turning  the  attention  of  the  later 
Greeks  from  the  science  of  form  to  the  science 
of  number.  The  next  great  arithmetician  was 
Diophantus,  who  wrote  probably  in  the 
4th  century.  His  arithmetic  ('AptB/ujriKd)  pro- 
fesses to  be  in  13  books,  but  only  six- (seven 
in  one  Vatican  MS.)  are  extant  In  the  main, 
however,  this  treatise  relates  rather  to  algebra. 

The  greatest  difliculty  of  the  ancient  arith- 
meticians and  calculators  lay  in  the  treatment 
of  fractions.  This  is  seen  in  the  oldest  mathe- 
matical treatise  of  any  note  as  yet  deciphered, 
a  i>apyrus  copied  by  one  Ahmes,  an  Egyptian 
scribe  of  c.  1/00  B.C.,  from  an  earlier  MS.,  prob- 
ably dating  from  c.  2300  b.c.  Here  all  of  the 
fractions,  save  ^,  have  1  as  a  numerator.  For 
example,  ^  was  written,  in  hieratic  characters, 
as  ,A  is  At  this  meaning  that  the  sum  of  these 
unit  fractions  equals  Ir .  The  Akhmin  papyrus, 
written  more  than  3,000  years  after  the  original 
of  the  Ahmes  worl^  gives  the  same  treatment 
of  fractions,  thus  testifying  to  the  difficulty  of 
the  subject.  While  the  Greeks  and  Romans 
simplified  the  subject  and  improved  the  symbol- 
ism, it  is  to  the  Hindus  and  Arabs  that  we  are 
indebted  for  our  present  convenient  forms. 

The  Romans  contributed  but  little  to  the 
theory  of  numbers,  although  their  mercantile 
spirit  doubtless  led  them  to  improve  the  abacus. 
Their  only  writer  of  prominence  was  Boethius 
(q.v.),  who,  early  in  the  6th  century,  did  much 
to  make  the  ideas  of  Nicomachus  known  in 
western  Europe,  and  whose  treatise  was  the 
standard  in  the  Church  schools  for  many  cen- 
turies. 

Of  the  early  Hindu  arithmeticians  but  little 
is  known.  There  are,  however,  several  works 
extant  that  set  forth  the  dieory  and  practice 


of  numbers  in  the  period  following  the  intro- 
duction of  the  zero  and  the  consequent  per- 
fecting of  the  ^stem  of  place  value.  (See 
Numerals).  It  is  in  this  period  that  the  foun- 
dations for  our  common  arithmetical  op- 
erations were  laid.  From  the  Hindus  the 
Arabs  of  the  Bagdad  school  (c.  800  a.d.)  drew 
their  inspiration.  The  earliest  Arab  writer  to 
make  extensive  use  of  the  Hindu  numerals,  in 
a  textbook  on  arithmetic,  was  Al  Khowarazmi 
(q.v.).  So  prominent  was  his  treatise  that  his 
name  became  a  synonym  for  the  Hindu  arith- 
metic, even  as  Euclid  becatpe  synonymous  ^ith 
geometxy.  The  early  Latin  translations,  one 
of  which  was  made  by  Adelard  of  Bath  (q.v.) 
^c.  1120  A.D.),  went  by  such  names  as  <  Liber 
Algoritmi^  (*The  Book  of  Al  Khowarazmi^), 
whence  comes  our  word  algorism  (algorithm, 
in  Chaucer  augrim),  a  name  for  a  long  time 
used  to  mean  the  arithmetic  of  the  Hindu 
numerals. 

The  Arab  arithmetic  became  known  in  Chris- 
tian Europe  chiefly  through  the  ^ Liber  abaci^ 
of  Leonardo  Fibonacci  of  Pisa  (q.v.).  in  1202. 
In  the  13th  century  the  great  rivalry  of  trade 
brought  into  prominence  the  commercial  aspect 
of  the  subject,  and  from  this  time  on  the  theo- 
retical treatment  as  exemplified  in  the  works 
of  Nicomachus  and  Boethius  gradually  lost 
ground. 

The  first  printed  arithmetic  appeared  anony- 
mously at  Treviso,  in  Italy,  in  1478.  In  Ger- 
many the  first  one  to  appear  from  the  press 
was  published  at  Bamberg  in  1482.  The  com- 
mercial supremacy  of  Italv  and  (krmany  was 
such  that  uieir  works  for  the  next  century  were 
largely  mercantile,  the  arithmetic  of  the  Boe- 
thian  tvpe  being  published  more  often  in  Paris 
than  elsewhere.  It  was  quite  late  in  the  16th 
century  before  France  produced  many  com- 
mercial arithmetics,  and  when  these  did  appear 
the  tendency  to  tmite  some  of  the  features  of 
the  Boethian  arithmetic  gave  their  books  con- 
siderable influence.  The  first  arithmetic  to  be 
printed  in  England  was  the  prolix  theoretical 
work  of  Bishop  Tonstall  (1522),  and  it  was 
not  until  about  the  middle  of  the  century  that 
Recorde  (q.v.)  began  to  publish  his  popular 
commercial  textbook.  Owing  to  the  great 
mercantile  activity  of  Holland  between  1575 
and  1650,  a  large  number  of  arithmetics  ap- 
peared in  that  country  carlv  in  the  17th  century, 
and  materially  influenced  the  textbooks  of 
Eng[land.  To  this  creative  period  of  arith- 
metic is  due  a  large  amount  of  matter  once  of 
importance  but  now  quite  obsolete.  An  ex- 
tended treatment  of  compound  numbers  and  of 
certain  forms  of  exchange  was  more  necessary 
then  than  now ;  barter  was  of  great  importance ; 
partnership  accounts  were  settled  by  a  process 
quite  different  from  that  of  to-day;  alligation 
was  of  real  use  in  the  numerous  mints  then 
existing;  proportion  (usually  in  the  form  of 
the  Rule  of  Three,  Regula  de  tre,  Regeldetri) 
was  much  more  often  used  in  practice  than  at 
present  The  first  arithmetic  to  be  printed  in 
America  was  Hodder's  popular  English  work, 
which  was  republished  in  Boston  in  1719. 

The  symbolism  of  arithmetic  amounted  to 
very  little  before  the  19th  century,  when  the 
symbols  invented  for  algebra  (q.v.)  between 
1550  and  1650  were  rather  injudiciously  adopted 
in  elementary  arithmetic*  The  greatest  ad- 
vance since  1600  has  been  the  invention  of 
decimal  fractions,  a  feature  which  revolution-         ^ 
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ized  business  arithmetic,  making  percentage 
simple  and  common,  and  rendering  tables  prac- 
ticable. 

The  operations  of  arithmetic  were  formerly 
performed  on  some  kind  of  abacus  (q.v.)  At 
the  time  of  the  invention  of  printing  our  present 
forms  of  addition  and  subtraction  were  quite 
common.  There  were,  however,  several  meth- 
ods of  multiplication,  although  our  present 
form  was  already  in  favor.  The  present 
method  of  division  did  not  come  into  general 
use  until  the  17th  century,  although  it  appears 
in  rare  cases  in  the  15th. 
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ARIUS,  an  Alexandrian  theologian  and 
controversialist,  the  father  of  Arianism  (q.v.) : 
b.  in  Libya,  north  Africa,  about  256  a.d.  ;  d. 
Constantinople,  336.  He  was  educated  under 
Lucien  at  Antioch  and  later  went  to  Alexandria, 
where  several  years  afterward  he  so  severely 
sufiEered  from  the  Diocletian  persecution.  He 
was  ordained  deacon  by  Peter,  Bishop  of  Alex- 
andria, whom  he  had  joined  in  the  Meletian 
Schism;  then  joined  the  schismatics  and  in 
consequence  was  excommunicated;  later  re- 
pented and  was  restored  to  his  former  good 
standing;  and  about  311  was  advanced  to  the 
priesthood  and  placed  in  charge  of  a  suburban 
church. 

In  318  Arius  became  involved  in  a  contro- 
versy with  Alexander,  Bishop  of  Alexandria, 
about  the  doctrine  of  the  person  of  Christ,  the 
latter  contending  that  there  was  only  a  single 
essence,  whereas  Arius  denied  that  Christ  was 

tmoriginated  being,  but  was  created  out  of 
nothing  and  therefore  in  essence  must  be  dif- 
ferent from  the  Father.  He  also  affirmed  that 
though  Christ  were  the  Son  of  God,  he  was 
not  so  in  and  of  himself,  but  only  so  by  the 
grace  of  Grod  the  Father;  and  that,  were  he  in 
the  truest  sense  a  son,  he  must  have  come  after 
the  Father,  therefore  the  time  obviously  was 
when  he  was  not,  and  hence  he  was  a  finite 
being.  These  doctrines,  emanating  from  a  man 
of  so  great  personal  popularity  and  so  highly 
regarded  as  a  presbyter,  though  they  contained 
nothing  essentially  new  or  original  in  thought 
and  had  been  more  or  less  prevalent  in  the 
Church  for  three  or  four  generations,  soon 
gained  many .  adherents.  Alexander,  fearing 
the  spread  of  the  so-called  heresy,  in  321  called 
a  council  of  100  Egyptian  and  Libyan  bishops, 
and  Arius  was  immediately  excommunicated. 

Arius  then  retired  to  Nicomedia,  under  the 
protection  of  one  of  his  supporters,  Eusebius, 
Bishop    of    Nicomedia,    who,    notwithstanding 


Alexander's  exhortations  to  exclude  the  her- 
etic, absolved  him,  and  at  a  local  synod  in  323 
brought  about  an  endorsement  of  his  opinions 
and  actions.  The  dispute  soon  attracted  the 
attention  of  Constantine,  who  had  become  em- 
peror in  323.  Thinking  to  avert  further  con- 
troversy he  sent  his  ecclesiastical  adviser,  Ho- 
sius.  Bishop  of  Cordova,  to  Alexandria,  in  an 
effort  to  arrange,  through  concessions  by  both 
parties,  a  doctrine  to  which  both  would  sub- 
scribe. This  attempt  at  reconciliation  being 
barren  of  results,  (Constantine  in  325  called  a 
general  council  of  all  the  bishops  of  the  (Church 
at  Nicaea,  in  Bithynia,  Asia  Minor.  This  was 
the  first  cecumenical  council  and  the  attendance 
has  been  variously  estimated.  Gibbon  places 
the  number  of  bishops  at  318;  Eusebius  at  250; 
and  others  at  300  and  320.  About  2,000  other 
representatives  of  the  Church  throughout  the 
East  also  attended  the  sessions.  The  Eastern 
bishops  attended  in  person;  the  Western 
Church  was  represented  by  seven  delegates,  the 
most  important  of  whom  was  Hosius,  .Bishop 
of  Cordova,  who  presided  over  the  sitting^, 
which  continued  for  about  two  months. 

The  conference  developed  into  three  distinct 
parties:  (1)  The  strict  Arians,  led  by  Arius 
himself,  who  claimed  that  Christ  was  a  pre- 
existent,  divine,  finite  being  and  was  different 
in  essence  (heteroousios)  from  the  Father ;  that 
he  was  created  by  the  Father  out  of  nothing, 
but  that  he  himself  was  the  creator  of  the 
world  and  the  incarnate  Saviour;  (2)  The 
semi- Arians,  who  maintained  that  Christ  was 
not  identiccU  in  essence,  but  was  of  similar 
essence  (homoiousios)  with  the  Father;  and 
(3)  the  Athanasians,  led  by  Athanasius  (q.v.), 
a  young  deacon  of  Alexandria,  as  Alexander's 
personal  representative,  who  contended  that 
the  Son  was  identicctl  in  essence  (homoousios) . 
There  were  tw6  other  parties  present,  those  of 
Eusebius  of  Nicomedia,  and  those  of  Eusebius 
of  Caesarea,  the  latter  of  which  formulated  a 
compromise  creed,  which  was  not,  however, 
adopted.  These  two  favored  Arius  and  were 
classed  as  heretical,  but  later  both  signed  the 
creed  as  adopted.  After  much  discussion  of 
the  doctrines  of  Arius,  his  creed  was  torn  in 
pieces  and  he  himself  ejected  from  the  council, 
and  the  Athanasians  succeeded,  with  the  help 
of  Constantine  and  the  Western  bishops,  in 
securing  the  adoption  of  a  creed  to  which  the 
Arians  would  not  subscribe.  The  council  de- 
clared that  it  was  and  always  had  been  the 
teaching  of  the  Church  Apostolic,  in  conformity 
with  the  apostolic  tradition  in  all  the  churches, 
that  Jesus  Christ  was  "consubstantial* — 1« 
essence  the  same  —  with  the  Father.  Thus  in 
the  Nicene  Creed  will  be  found  the  words  con- 
substantialis  Patri,  an  exact  rendering  of  the 
Athanasian  claim  homoousios.  The  creed 
reads :  «We  believe  in  the  God,  the  Father  Al- 
mighty, maker  of  all  things  visible  and  invisi- 
ble; and  in  one  Lord  Jesus  Christ  the  only- 
begotten  Son  of  God,  begotten  of  the  Father 
(that  is  of  the  essence  of  the  Father)  before 
all  worlds  God  of  (jod.  Light  of  Light,  Very 
(jod  of  Very  God,  begotten,  not  made,  being 
one  substance  (homoousios)  with  the  Father,* 
etc.  This  was  somewhat  abridged  in  the 
Nicaeno-Cbnstantinopolitan  creed  of  381  a.d. 
In  consequence  of  refusing  to  sign  the  creed 
as  adopted,  Arius  and  two  of  his  companions 
were  excommunicated  and  banished  to  Illyria. 
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Soon  after  the  Nicene  Council  had  con- 
cluded its  work,  the  scmi-Arians  began  to  as- 
sail the  creed,  and  during  the  next  few  years 
Arius  himself  carried  on  propaganda  work 
a^inst  it,  corresponding  with  several  prominent 
bishops,  with  the  result  that  in  531,  through  the 
influence  of  Eusebius  and  Constantia,  sister  of 
the  EmpNeror,  Arius  was  recalled  to  court. 
Constantine,  upon  being  convinced  that  the 
creeds  of  Arius  and  Athanasius  were  sub- 
stantially alike,  ordered  Athanasius  to  receive 
Anus  into  the  communion  of  the  Church. 
Athanasius  refused,  was  deposed  by  a  synod 
of  bishops  at  Tyre  in  335,  and  sent  to  Gaul.  A 
second  synod,  convened  at  Jerusalem  in  the 
same  year,  remitted  the  decree  of  excommimi- 
cation  against  Arius  and  his  followers,  but 
even  this  did  not  establish  him  in  his  former 
exahed  position  nor  cause  his  doctrines  to  be 
accepted  by  the  followers  of  Athanasius.  Dis- 
appointed and  disheartened,  Arius  in  336  re- 
turned to  Constantinople,  where,  again  con- 
vincing Constantine  of  his  orthodoxy,  orders 
were  issued  to  Alexander,  Bishop  of  Constan- 
tinople, to  administer  the  holy  communion  to 
him  the  following  Sunday,  but  on  the  Saturday 
preceding  his  expected  restoration,  he  was  sud- 
denly taken  ill  and  died.  See  Arianism; 
Christology;  Council;  Creeds;  Eusebius 
OF  Nicomedia;  Eusebius  of  CiESAREA;  Incar- 
nation; Nicaa,  Council  of;  Nicene  Creed. 

ARIZONA  (from  the  former  Papago  lo- 
cality of  Arisonac,  or  Arizonaca,  probably 
meaning  *place  of  small  springs,*  a  few  miles 
from  the  present  Nogales,  where  some  celebrat- 
ed nuggets  of  silver  were  discovered  in  1736- 
41.  It  has  no  connection  with  *^arid  zone,* 
etc.).  A  State  of  the  United  States  (Western 
or  Pacific  group),  bounded  by  Utah  and  Ne- 
vada on  the  north.  New  Mexico  on  the  east. 
Mexico  on  the  south,  Nevada,  California  and 
Lower  California  on  the  west.  It  extends  from 
lat.  3r  20^  to  37^  N.  and  from  long.  109*  Z 
to  114**  35'  W.  Land  area,  113,810  square  miles 
(72,838,400  acres),  thus  ranking  fifth  in  size 
among  the  States.  Pop.  (1910)  204,354,  (1917, 
est.)  263,788;  males,  58.4  per  cent.  The  capital 
is  Phoenix. 

Topography  and  Geology.— Topographi- 
cally Arizona  presents  two  great  divisions:  a 
plateau  region  in  the  north,  made  up  of  ap- 
proximately horizontal  strata;  and  the  moun- 
tainous region  in  the  south,  consisting  of  up- 
lifted strata  plicated  and  folded  with  mineral 
rocks  and  intrusive  veins.  These  mountain 
ranges  are  numerous  and  have  a  general  north- 
west and  southeast  trend,  with  intermediate 
broad  valleys  often  20  to  30  miles  wide.  The 
chief  mountain  masses  are  the  Castle  Dome, 
Big  Horn,  Eagletail,  Cliocolate,  Dome  Rock, 
Paiomas,  Harquahala  and  Harcuvar  in  the 
southwest ;  the  Aquarius  and  Colorado  in  the 
west;  the  great  plateaus  rising  in  what  are 
sometimes  -called  the  Northside  Mountains  in 
the  northwest;  the  San  Francisco  and  Black 
in  the  north  central;  the  Carrizo,  Lukachukai 
and  Tunicha  in  the  northeast ;  the  Zuni.  White, 
Mogollon  and  Apache  in  the  east;  ttie  Gila, 
Peloncillo,  Pinalefio,  Dragoon,  Galiuro,  Santa 
Catalina,  Huachuca  and  Baboquivari  in  the 
southeast  and  south.  ^  The  isolated  volcanic 
San  Francisco  Mountains  above  Flagstaff  are 
tfie  highest  of  all,  rising  in  their  greatest 
height  to  12,794  feet,  and  in  Humphrey  Peak  to 


12,562  feet.  The  other  important  peaks  in  the 
State  are  Thomas,  11,4%  feet;  Escudillo,  10,- 
691;  Graham,  10,516;  Ord,  10,266;  and  Greens, 
10,115,  while  many  others  exceed  5,000  feet 
To  the  south  the  surface  falls  sharply  to  low 
ridges,  mostly  volcanic;  thence  by  terraced 
mesas  to  a  great  desert  plain  little  above  sea- 
level,  cut  by  gullied  stream-beds  drawing  the 
occasional  rainfall  to  the  broad  and  shallow 
Gila.  The  great  northern  plateau,  or  series  of* 
plateaus,  range  in  altitude  from  5,000  to  7,500 
feet;  rising  from  them  are  numerous  moun- 
tain spurs,  buttes  and  the  cones  of  extinct  vol- 
canoes, while  the  Colorado  River  has  cut 
through  6,000  feet  of  strata,  exposing  forma- 
tions down  to  Carboniferous  and  Tertiaty 
marine  strata,  underlying  Tertiary  lake  sedi- 
ments and  later  alluvium;  indeed  it  has  been 
said  that  every  period  of  the  world's  history 
since  the  dawn  of  life  is  represented  in  the 
geology  of  Arizona.  The  surface  of  the  land 
as  it  Ties  was  formed  by  a  huge  Eocene  uplift, 
the  water  action  afterward  cutting  the  gorges 
and  shaping  the  mesas  and  buttes;  another 
took  place  in  the  Miocene,  with  eruptive  volca- 
noes. Near  Holbrook,  Navajo  County,  is  a 
wonderful  chalcedony  forest  (see  Forest,  Pet- 
rified), with  prostrate  trunks  four  feet  thick 
cracked  into  exquisitely  colored  blocks.  Every- 
where a  feature  of  the  landscape  in  the  north- 
ern section  is  the  great  isolated  mesas  of 
sandstone  with  scarped  and  pinnacled  sides, 
often  more  than  1,000  feet  in  sheer  height. 
Most  of  the  stream  courses  are  dry  save  in  the 
rainy  season,  and  even  then  their  now  is  some- 
times swallowed  by  the  sands.  The  one  coa- 
siderable  river  is  the  Colorado  (q.v.)  which 
flows  generally  southwest  from  Utah  for  400 
miles  through  the  famous  Grand  Canon  of  Ari- 
zona (q.v.),  one  of  the  wonders  of  the  world, 
then  turning  south,  forming  the  western  bound- 
ary of  the  State  until  shortly  before  it  reaches 
the  Gulf  of  California.  Its  chief  affluent  in  the 
State  is  the  (jila,  which  flows  entirely  across  its 
southern  portion;  other  tributaries  are  the  Vir- 
gin, which  crosses  the  extreme  northwest  cor- 
ner; the  Colorado  Chiquito  or  Little  Colorado 
in  the  north,  and  Bill  Williams  fork  in  the 
west.  Important  tributaries  of  the  Gila  are  the 
Salado,  or  Salt,  and  the  Verde  from  the  north 
and  the  San  Pedro  from  the  south. 

Climate. —  Arizona  is  entirely  within  the 
arid  region,  but  owing  to  the  difference  in  alti- 
tude of  the  northern  and  southern  portions 
there  is  a  wide  range  in  temperature,  as  like- 
wise in  precipitation  between  the  two  sections. 
The  average  annual  precipitation  at  Flagstaff 
since  1850  averaged  24.65  inches,  that  of  Yuma 
2.84  inches;  while  the  mean  temperature  is  45^ 
in  the  north  and  69 "^  in  the  south.  The  sandy 
plains  of  the  southwestern  part  are  the  hottest 
region,  north  of  the  Isthmus  of  Panama,  120** 
in  the  shade  being  frequent  in  summer;  but 
even  in  this  lower  area,  owing  to  the  dryness 
of  the  atmosphere^  the  heat  is  not  very  oppres- 
sive in  summer,  while  the  winter  climate  is 
usually  delightful.  Heavy  snows  occur  in  the 
mountainous  country  of  the  north  and  sharp 
frosts  are  frequent  even  in  the  Salt  and  Gila  . 
valleys;  but  nowhere  are  the  mountains  per- 
petually snow-capped.  In  recent  years  Arizona 
has  become  a  popular  resort  for  those  suffering 
from  pulmonary  tuberculosis  and  catarrhsJ 
ailments,   but   notwithstanding   the   deaths   of         t 
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those  who  settle  in  Arizona  when  seriously  af- 
flicted with  tuberculosis,  the  total  death  rate 
in  1914  was  only  14.98.  In  1913.  out  of  779 
deaths  from  this  cause,  538  cases  had  their 
origin  outside  the  State. 

Minerals  and  Mines.— Arizona  is  rich  in 
minerals  and  its  mining  industry  is  of  prime 
importance.  In  1915  it  was  first  among  the 
States  in  copper  production,  459,972,295  pounds 
having  been  mined;  it  was  fifth  in  silver 
(5,649,020  fine  ounces,  commercial  value  $2,- 
864,053),  and  fifth  also  in  gold  (201.531  fine 
ounces,  commercial  value  $4,166,025).  Of  lead, 
21,738*969  pounds  were  produced,  valued  at  $1,- 
021,732,  and  of  zinc  (spelter)  8,428,526  pounds. 
There  are  also  deposits^  of  coal  (as  yet  but  little 
worked),  fluorspar,  mica,  molybdenum,  nickel 
ores,  limestone^  marble,  grranite,  sandstone  in 
limitless  quantities,  chalcedony,  tungsten,  tur- 
quoise, vanadium,  garnet  (pyrope)  and  other 
minerals,  and  there  are  numerous  not  and  min- 
eral springs.  In  1915  Arizona  ranked  seventh 
in  mineral  products,  the  value  being  $91,541,- 
403. 

Soil,  Agriciiltare,  Forestiy^— Of  the  72,- 
838,400  acres  in  Arizona,  1,935,327  acres  were 
cultivated  in  1900  and  1,246,613  acres  in  1910, 
a  decrease  of  35.6  per  cent;  farm  property, 
however,  increased  in  value  from  $29,993,847  to 
$75,123,970  during  the  decade,  while  the  num- 
ber of  farms  increased  from  4,985  to  8,203,  of 
which  latter  number  7,038  farms  were  free 
from  mortgage.  Only  1.7  per  cent  of  the  total 
land  area  was  in  farms  in  1910.  The  valley 
lands  are  marvelously  fertile,  experiment  dem- 
onstrating that  in  the  sotithem  part,  under  fa- 
vorable conditions,  the  yield  per  acre  is  2,150 
pounds  for  wheat,  4,000  to  5,000  pounds  for 
potatoes,  12,300  pounds  for  tomatoes,  5,000 
pounds  for  strawberries,  27,000  pounds  for 
melons  and  1,735  pounds  for  corn.  Lack  of 
water  has  been  more  or  less  a  hindrance  to 
the  development  of  the  agricultural  sections, 
but  with  the  construction  of  storage  reservoirs 
in  recent  years  by  the  government,  it  is  esti- 
mated that  a  total  of  10,000,000  acres  will  be 
reclaimed.  In  1910,  320,051  acres  were  under 
irrigation.  The  staple  crops  are  alfalfa,  barley, 
corn,  wheatj  sugar  beets,  green  vegetables  and 
orchard  fruits  and  grapes.  Experiments  in  the 
cultivation  of  Egyptian  cotton  have  proved 
successful,  6,5(X)  acres  having  been  picked  in 
1916;  and  tracts  of  alkali  lands  in  the  south, 
hitherto  believed  to  be  waste,  are  now  being 
utilized  largely  by  the  State  for  date  culture. 

The  mountains  and  mesas  of  the  northern 
part  are  generally  covered  with  nutritious 
grasses,  forming  excellent  pasturage  for  cattle 
and  sheep,  while  irrigated  pastures  in  the  south 
afford  means  of  fattening  for  market.  In 
1910  there  were  833,458  cattle,  1,227,864  sheep, 
114,609  horses,  5,284  mules,  9,982  asses.  259,- 
396  goats  and  18,512  swine.  Fowls  were  valued 
at  $1,545,966,  bees  at  $104,374,  and  dairy  prod- 
ucts at  $909,411.  The  wool  production  in  1909 
was  valued  at  $983,761  and  mohair  at  $63,120. 
Of  the  total  value  of  crops  in  the  same  year, 
46.4  per  cent  was  in  hay  and  forage  ($2,553,- 
228),  and  28.6  per  cent  m  cereals  ($1,570,853). 
The  value  of  all  crops  was  $5,496,872,  an  in- 
crease of  122  per  cent  in  10  years. 

The  southern  plains  and  parts  of  the  north 
have  a  dress  of  sagebrush,  greasewood,  yucca, 
cactus  and  other  desert  growths.    Cottonwoods 


line  almost  every  stream.  Mesquite,  the  giant 
cactus  or  saguaro,  paloverde,  ironwood,  Jeru- 
salem thorn  and  other  trees  are  indigenous  to 
the  southern  plains,  and  vast  mountain  areas 
throughout  Arizona  are  covered  with  pine, 
cedar,  juniper  and  other  valuable  timber.  An 
important  lumbering  industry  has  been  devel- 
oped in  the  vicinity  of  the  San  Francisco 
Mountains,  but  vast  tracts  of  timber  in  diis 
and  other  sections  have  been  set  aside  by  the 
government  in  the  Kaibab,  Coconino,  Dixie, 
Prescott,  Sit^reaves,  Tonto,  Apache,  Coronado, 
Garces,  Chincahua  and  other,  forest  reserves. 

Industry,  Commerce.— Mining  is  the  chief 
industry  of  Arizona  and  copper  the  chief  metal 
mined,  although  considerable  gold,  silver  and 
lead  are  also  produced.  (See  above).  In  manu- 
facturing Arizona  holds  no  important  place, 
ranking  42d  among  the  States,  but  gaining  an 
increase  of  27.5  per  cent  in  value  of  products 
in  five  years.  In  1914  it  had  321  manufactur- 
ing establishments,  representing  an  investment 
of  $40,282,000,  a  product  worth  $64,068,000,  and 
wage-earners  numbering  6,888,  with,  wages 
amounting  to  $6,221,000.  In  1909  there  were 
251  producing  mines  and  quarries,  with  16,917 
wage-earners  and  with  products  valued  a  $34,- 
217,651,  of  which  sum  $31,614,116  was  in  cop- 
per. 

Finance.— The  total  receipts  for  the  fiscal 
year  1915  were  $2,953,291  and  the  expenditures 
$3,127,929.  On  30  June  1915  there  was  an  un- 
expended balance  in  the  State  treasury  of 
$579,183,  while  the  gross  debt  amounted  to 
$3,319,048  ($13.65  per  capita).  The  assessed 
valuation  of  all  properties  amounted  to  $408,- 
540,283,  the  general  levy  rate  being  $4.48.  The 
same  year  the  number  of  National  banks  was  13 
and  of  State  banks  47,  with  a  capitalization  of 
$3,046,452,  and  total  deposits  amounting  to  $30,- 
093^22. 

Kailroads.— The  railroad  mileage  in  1916 
was  2,404  and  was  valued  for  assessment  at 
$93,147,822;  of  the  mileage  69.88  miles,  valued 
at  $1,165,200,  were  exempt  from  taxation  until 
1919. 

Defense. —  In  1915  the  national  ^ard  of 
Arizona  numbered  883  men;  in  addition  there 
were  12  civilian  rifle  clubs  with  a  membership 
nearly  equalling  that  of  the  organized  militia. 
The  only  armory  in  the  State  was  erected  at 
Tucson  in  1915  at  a  cost  of  $28,000.  In  1913 
Arizona's  rifle  team  won  10th  place  among  45 
competitive  teams  at  (Damp  Perry;  and  in  1914, 
at  Fort  Riley,  with  matches  open  to  entries 
from  the  United  States  army  and  western  and 
southwestern  States,  the  Arizona  marksmen  re- 
ceived first  awards  in  all  of  the  ei^ht  matches 
with  the  exception  of  two,  establishing  a  State 
record. 

Education* — Arizona  has  a  good  public 
school  system  and  is  energetic  in  extending  its 
facilities  to  its  children  despite  the  scattered 
population.  Education  is  compulsory.  The 
school  population  in  1914  was  53,845;  the  esti- 
mated number  of  children  of  school  age  (5  to 
18  years)  being  57,491.  The  value  of  school  real 
and  personal  property  was  $501,852,186;  teachers 
employed,  154  men  (average  salary,  $113.87), 
942  women  (average  salary,  $85.59).  In  teach- 
ers' salaries  Arizona  is  exceeded  by  only  six 
States.  Cost  of  maintenance,  1885,  $138,164; 
in  1914.  $2,135,549.  There  is  a  State  Univer- 
sity at  Tucson  (308  pupils),  normal  schools  at 
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Estimated  population,  272,034 

COUNTIES 

Pop.  Pop. 

9.196  Apaohe L  5        S.fTS  Mohaye 0  4 

94.591  Coohlfe K12       11.471  Navalo J6 

8.190  Oooonioo F4       23,818  Pima O  11 

19.949  QUa J  9         9.045  Pinal H  10 

9.181  Qraham K  10         9,766  Santa  Gnu 1 12 

14,818  Qreenlee .L  0       15.006  Tavapal F6 

94.499  Mailoopa F  9  7.799  Tuma BO 

Incorporated  CItiea  and  Towns 

0.019  Blflbae E  19  500  Pima K  10 

276  Chloride B6         6.002  Preaoott F7 

4.974  CUfton MO  020  Saflord E  10 

9.497  Doixglaa L  19         1.479  Tempo Q  0 

1.699  FlagstaCr G  6  904  Thatcher K  10 

907  Florence HO         1.692  Tombstone K  12 

7.099  Globe 19       10.760  Tnoaon Ill 

2.999  Jerome F  9  570  WlckenbnrK B  9 

1.992  Meea G  9         1.297  wmiams F  5 

9.514  Nocales 119         2.991  Window 16 

18.621  PhosnU F9         2.014  Tuma A  10 
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Tempe  and  Flagstaff  and  17  high  schools. 
There  are  also  numerous  private  and  sectarian 
schools.  The  government  and  various  secta- 
rian organizations  maintain  59  boarding  and 
day  schools  for  Indians  among  the  various 
tribes  and  there  are  also  government  non-res- 
ervation schools  at  Phoenix  and  Fort  Mohave. 
In  1916  these  had  a  capacity  of  5,275  pupils,  a 
total  enrolment  of  5,076  and  an  average  atten- 
dance of  4,159. 

Religious. —  Owing  to  the  large  number  of 
persons  of  Spanish  descent,  locally  known  as 
•Mexicans,*  and  to  the  activities  of  the  early 
Tesuit  and  Franciscan  missionaries,  more  than 
half  the  communicants  in  the  State  are  of  the 
Roman  Catholic  faith,,  followed  in  order  by  the 
Latter  Day  Saints  (Mormons),  Presbyterians 
and  Methodists.  So  far  as  the  statistics  are 
available,  the  Roman  Catholics  and  the  Meth- 
odists have  an  almost  equal  number  of  church 
organizations,  and  the  Roman  Catholics  and 
Episcopalians  an  equal  number  of  church  build- 
ings. In  value  of  church  property  the  Catholics 
exceed  the  Methodists  only  slightly,  while  in 
indebtedness  the  Catholic  churches  greatly  ex- 
ceed that  of  any  other  denomination.  The 
Methodists  have  a  greater  nimiber  of  Sunday- 
schools  than  any  other  religious  organization, 
followed  by  the  Catholics  and  the  Latter  Day 
Saints  respectively;  while  in  Sunday-school 
pupils  the  order  is  Latter  Day  Saints,  Meth- 
odists, Catholics,  Presbyterians,  and  Baptists. 

Charitable,  Penal.—  The  State  maintains  an 
asylum  for  the  insane  near  Phoenix,  a  home  for 
aged  and  infirm  pioneers  at  Prescott,  the  Flor- 
ence Crittenden  Home  and  Children's  Home  at 
Phoenix,  a  penitentiary  at  Florence  and  an  in- 
dustrial school  for  juvenile  offenders  on  the  site 
of  Fort  Grant  near  Willcox.  The  University 
of  Arizona  maintains  a  department  for  the 
deaf. 

Population  and  Divisions.— The  first  sep- 
arate census  was  taken  in  1870,  giving,,  exclu- 
sive of  Indians.  9.658;  in  1880,  40.440;  in  1890, 
88,243  (including  Indian  lands  and  reserva- 
tions);  in  1900,  122,931;  in  1910,  204,354;  in 
1917  (est.),  263,788.  The  principal  Indian 
tribes  are:  Navajo  (partly  in  New  Mexico), 
21,763;  Papago,  7,112;  Pima,  4,892;  San  Carlos 
Apache,  2,584;  White  Mountain  Apache,  2,384; 
other  Apache,  646;  Mohave,  584;  Hopi,  2,476; 
Walapai,  470;  Maricopa,  269;  Chem'ehuevi, 
1,002;  Havasupai,  170;  Paiute,  285.  There  are 
14  counties  in  the  State,  as  follows,  with  their 
county  seats,  population,  etc.: 

Popolft- 

Areo,  tion.  1917 

County  aq.  mi.  (est.) 

Apache 10,736  9.853 

Cochise 6,147  53,089 

Coconino 19,322  10,041 

Gila 4,542  22,993 

Graham 6,500  *30.601 

Greenlee 

Maricopa 8.816  44.731 

Mohave 13.421  4.026 

Navajo 9,826  13,399 

Pima 9.424  28,751 

Pinal 5,324  9,968 

Santa  Cruz 1.212  8,387 

Yavapai 7.863  17.598 

Yuma 9.787  10.351 


In  addition  to  towns  named  in  table,  the 
following  contained  more  than  1,000  inhabit- 
ants in  1910:  Bisbee,  9,019;  Douglas,  6,937; 
Jerome,  2,393;  Winslow,  2,381. 

Government. —  Sessions  of  the  legislature 
are  held  biennially,  commencing  oh  the  second 
Monday  of  January  next  after  the  election  of 
members  of  the  legislature.  By  constitutional 
provision  the  people  reserve  the  power  and  priv- 
ileges of  initiative  and  referendum.  Women 
were  granted  full  suffrage  in  1912  and  in  1914 
.  the  State  declared  for  absolute  prohibition 
against  the  manufacture,  sale  or  transportation 
of  intoxicants.  The  hours  of  labor  for  women 
in  laundries,  bakeries,  mercantile  establish- 
ments, hotels  and  restaurants  and  also  in  tele- 
graph and  tdephone  offices  in  which  more  than 
three  women  are  employed  shall  not  exceed 
eight  hours  per  day  or  56  hours  a  week ;  for  fe- 
males under  18,  the  maximum  is  48  hours  a 
week.  For  females  under  18>  night  work  is  pro- 
hibited from  7  P.M.  to  7  a.m.  The  law  provides 
also  that  seats  shall  be  furnished  in  mills,  fac- 
tories, mercantile  establishments,  laundries  and 
offices. .  Mothers  are  provided  pensions  under 
certain  conditions.  Eight  hours  constitute  a  law- 
ful day's  work  in  all  employment  by  or  in  behalf 
of  the  State  or  any  political  subdivision  there- 
of, and  also  in  most  cases  the  same  length  of 
day  is  provided  for  all  workers  in  mines, 
smelters,  etc.  No  child  under  14  years  of  age 
shall  be  employed  in  any  gainful  occupation 
during  school  hours  ana  no  child  under  16 
jrears  of  age  shall  be  employed  in  a  mine  or 
in  any  other  injurious  or  hazardous  occupation, 
or  in  any  occupation  at  night.  Female  labor 
in  or  about  any  mine,  quarry  or  coal-breaker 
is  prohibited.  Provision  is  made  for  employers' 
liability  and  for  compulsory  compensation  ap- 
plicable to  workmen  engaged  in  dangerous  oc- 
cupations. The  minimum  wage  for  females 
(except  family  domestics)   is  $10  per  week. 

Archaeology.—  Practically  throughout  the 
State  are  the  remains  of  innumerable  struc- 
tures, the  homes  of  Indian  tribes  in  former 
times.  The  more  celebrated  of  these  are  Casa 
Grande,  the  main  building  of  a  large  group  of 
similar  structures  near  Florence;  tne  cliff- 
dwellings  of  the  Navajo  National  Monument 
within  the  Navajo  Indian  Reservation  in  the 
extreme  northern  part  of  the  State ;  Montezuma 
Castle  on  Beaver  Creek  near  old  Camp  Verde; 
the  cliff-dwellings  of  Walnut  Canyon  near 
Flagstaff  and  near  the  Roosevelt  Dam.  Many 
others   are   situated   along   the   water-courses, 


Pop- 
ulation 

CoimTY-SSAT  1910 

St.  Johns 835 

Tombstone 1,582 

Flagstaff 1,633 

Globe 7,083 

SolomonsvOle 595 

Clifton 4,874 

Phoenix 11,134 

Kinsman 900 

Holbrook 609 

Tucson 13, 193 

Florence 807 

Negates 3,514 

Prescott 5,092 

Yuma 2,914 


value, 

1912t 

$2,369,479 

32,500,762 

6,808,956 

10,661,644 

3,670,178 

10,568,766 

27,599,786 

5.973,265 

3,094,025 

8,955.961 

5,123.447 

2,418.170 

16.111,921 

4.481.831 


*  Includes  the  population  of  Greenlee  County,  organised  from  part  of  Graham  County,  1  Jan.  1911. 

t  Assessed  valuation  of  all  property  (real,  $144,332,802;  personal.  $56,282,974;  other.  $207,924,507).  $408,540,283. 
The  total  assessed  valuation  of  au  property  subject  to  ad  valorem  taxation  (see  tabte)  is  $140,338,191.  or  $608.03 
per  capiu. 
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and  indeed  in  many  instances  away  from  any 
present  water  supply.  These  remains  for  the 
greater  part  are  probably  at  least  a  thousand 
vears  old,  but  others  show  evidence  of  having 
been  inhabited  not  very  long  before  the  discov- 
ery of  America,  while  still  others  were  doubt- 
less occupied  within  the  historic  period. 

History.—  The  first  white  men  to  enter  Ari- 
zona were  probably  Juan  de  la  Asunci6n  and 
Pedro  Nadal,  two  friars  of  whom  little  is 
known,  who  penetrated  the  region  in  1538. 
Fray  Marcos  of  Niza  and  his  negro  com|>anion 
Estevanico,  in  1539,  journeyed  from  Mexico  to 
the  sources  of  the  Rio  San  Pedro,  thence  across 
the  southeastern  part  of  the  present  State  to 
the  province  of  Cibola.  (See  New  Mexigo). 
In  the  following  year  Niza  served  as  guide  to 
Francisco  Vasquez  Coronado,  who,  with  a  con- 
siderable force,  visited  Cibola  and  sent  two 
small  expeditions  which  discovered  the  Hopi 
villages  (called  Tusayan)  and  the  Grand  Caiipn 
of  the  Colorado.  Meanwhile  other  parties 
went  from  the  settlement  which  Coronado  es- 
tablished on  the  Rio  Sonora  in  northwestern 
Mexico,  explored  the  region,  later  known  as  the 
Papagueria  (from  the  Papago  Indians),  to  the 
mouth  of  the  Colorado,  where  letters  had  been 
buried  by  Hernando  de  Alarcon  who  com- 
maned  a  joint  expedition  by  sea  and  went  up 
the  Colorado  for  85  leagues.  Antonio  de  Es- 
pejo  visited  the  Hopi  villages  in  the  north- 
eastern part  in  1583,  as  did  Juan  de  Onate,  the 
first  governor  and  colonizer  of  New  Mexico, 
in  1598,  the  latter  also  passing  entirely  across 
the  State  to  the  mouth  of  the  Colorado  and 
back  in  1604-05.  The  first  missions  were  es- 
tablished among  the  Hopi  by  Franciscans  in  the 
summer  of  1629,  which,  barring  the  killing  of 
some  of  the  missionaries  by  the  Indians,  were 
successfully  continued  until  August  1680,  when, 
in  a  g[eneral  uprising  of  the  Pueblos,  the  mis- 
sionaries were  murdered  and  little  effort  made 
thenceforth  to  introduce  Christianity.  From 
1687  the  Jesuits,  particularly  Padre  Eusebio 
Kino,  made  various  journeys  into  southern 
Arizona,  establishing  the  missions  of  San 
Xavier  del  Bac  in  1699  or  1700.  and  that  of 
Gueyavi  in  1732.  The  present  cnurch  of  San 
Xavier  was  begun  about  1783  and  finished  in 
1797.  In  1752  a  presidio  was  established  at 
Tubac,  but  in  1776  it  was  removed  to  a  ranch- 
eria  of  about  80  families  of  Pima,  Papago^  and 
Sobaipuri  Indians,  known  as  San  Augustin  de 
Tucson  ^the  present  Tucson)  a  few  miles 
northward,  at  which  a  few  Spaniards  may  also 
have  settled  after  1763.  Another  mission  of 
importance,  the  walls  of  whose  fine  churdh  are 
still  standing,  was  that  of  San  Jose  Tumaca- 
cori,  erected  in  1752.  .  The  missions  and  their 
visiias  led  a  precarious  existence  after  1750- 
53,  during  which  years  the  Pima  were  at 
war  against  the  Spaniards,  killing  several 
priests  and  plundering  the  missions,  in- 
cluding that  of  San  Xavier.  The  Jesuits 
were  expelled  in  1767  and  were  followed 
by  Franciscans,  who  rehabilitated  the  mission 
settlements  ana  conducted  explorations  in  un- 
known or  forgotten  regions.  For  many  years 
before  and  after,  the  Apache  tribes  were  at 
almost  constant  war  with  the  more  sedentary 
Indians  of  southern  Arizona,  raiding  their  set- 
tlements, killing  the  men  and  carrying  off  the 
women;  nor  did  the  white  settlements  fare 
much  better,  notwithstanding  the  presence  of 


presidios.  At  the  time  of  the  conquest  of  New 
Mexico  in  1846  by  Gen.  S.  W.  Kearny,  Arizona 
formed  .a  part  of  that  territory.  By  the  Treaty 
of  Guadalupe  Hidalgo  in  1848  the  section  north 
of  the  Gila  was  ceded  by  Mexico  to  the  United 
States,  while  that  south  of  the  river  was  ob- 
tained through  the  Gadsden  Purchase  (q.v.), 
approved  in  1854.  Raids  continued,  various 
military  expeditions  were  conducted  and  out- 
posts established,  and  rich  mineral  deposits 
were  discovered  during  the  next  few  years. 
By  act  of  Congress  approved  24  Feb.  1863, 
Arizona  was  erected  into  a  separate  Territory, 
and  on  29  December  it  was  formally  organized 
at  Navajo  Springs.  The  withdrawal  of  troops 
from  the  frontier  at  the  beginning  of  the  Civil 
War  left  the  country  practically  at  the  mercy 
of  Apaches,  who  continued  their  depredations; 
mines  were  abandoned  and  settlements  deserted, 
but  with  the  re-establishment  of  the  military 
posts  the  development  of  the  Territory  was 
renewed  and  has  since  continued. 

In  June  1910  Congress  i>assed  an  act  to 
enable  Arizona  and  New  Mexico  to  form  State 
constitutions  and  governments  and  to  be  ad- 
mitted to  the  Umon.  In  December  of  that 
year  a  proposed  State  constitution  for  Arizona 
was  adopted  by  a  convention  held  at  Phoenix 
and  was  ratified  by  the  i>eople  in  February 
1911.  This  constitution  received  the  conditional 
approval  of  the  Federal  government  in  August 
1911  and  was  referred  to  the  people  of  the  Ter- 
ritory for  amendment.  On  14  Feb.  1912  the 
Territory  became  a  State  of  the  Union. 

The  Territorial  and  State  governors  have 
been: 

TBRRITOftlAL 

Jphn  N,  Gdodwin .    Republican 1863HS6 

Rjehard  C*  McCqimick ■  1866-69 

A.  P,  K^SaffOTd, ■  186^77 

J»3linP.  Hoyt ■  1877-78 

John  CPtetuont ■  1878-81 

Frederidk  A.  Tritle. , ■  1881-85 

C.  Mcyitr  EuHdc Democrat 1885-89 

L«wis  WoUley ,  . . , . , Republican 1889-90 

John  N.  Irwin •  1890-92 

Nathan  O.  Murptiy ■  1892-93 

Louis  C.  Hm^es . ,    . , Democrat 1895-96 

Benjamin  J.  Franklin Republican 1896-97 

Myitin  H.  McQjM  , ■  1897-98 

Nathan  O,  Mwrphy    "  1898-1902 

Afciander  O    Brodje ■  1902-05 

JiBcph  H    Kibhev •  1905-09 

liichard  E,  Skian    ■  1909-12 

STATB 

G.  W.-P.  Hunt Democrat 1912- 

Bibliography.— Although  aoAong  the  youn^ 
est  of  ^  the  States,  the  literature  of  Arizona  is 
voluminous.  For  a  list  of  writings  on  the 
subject,  consult  Hector  Alliot,  ^Bibliography 
of  Arizona,  (Los  Angeles  1914).  The  publica- 
tions of  the  Federal  government  cover  a  very 
wide  range  of  subjects  and  are  embodied  in  the 
reports  and  bulletms  of  the  Bureau  of  Ameri- 
can Ethnology  of  the  Smithsonian  Institution, 
the  Bureau  of  the  Census  and  the  War  Depart- 
ment (especially  the  reports  and  narrations  of 
various  engineer  officers  of  the  army  in  the 
forties  and  fifties) ;  the  Mineral  Resources  of 
the  United  States,  published  by  the  Geological 
Survey,  the  reports  of  the  governors  of  Ari- 
zona published  by  the  United  States  Depart- 
ment of  the  Interior  during  the  territorial  gov- 
ernment of  Arizona;  the  bulletins  of  the 
United  States  Bureau  of  Labor  Statistics,  the 
circulars  of  the  Qiildren's  Bureau^  etc.  For 
more   general    information    on    vanous   topics 
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regarding  Arizona,  consult  Bancroft,  H.  H., 
< History  of  Arizona  and  New  Mexico>  (San 
Francisco  1889) ;  Benavides,  Fray  Alonso, 
<MemoriaP  (trans,  by  Mrs.  E.  E.  Ayer;  anno- 
tated by  F.  W.  Hodge  and  C.  F.  Lununis, 
Chicago  1916) ;  Bolton,  H.  E^  ^Spanish  Ex- 
ploration in  the  Southwest,  l542-l706>  (New 
York  1916) ;  Bourke,  J.  G.,  «The  Snake-Dance 
of  the  Moquis  of  Arizona^  (ib.  1884) ;  id.. 
<An  Apache  Campaign^  (ib.  1886);  id.  <0n 
the  Border  with  Crook>  (ib.  1891) ;  Coues,  E., 
<On  the  Trail  of  a  Spanish  Pioneer;  The  Diary 
and  Itinerary  of  Francisco  Garces^  (ib.  1900) ; 
Dellenbaugh,  F.  S.,  ^Romance  of  the  Colorado 
River>  (ib.  1903)  ;  DeLong,  S.  R.,  ^History  of 
Arizona^  (San  Francisco  1905)  ;  Farish,  T.  E., 
^History  of  Arizona^  (Phoenix  1915)  ;  Hough, 
Walter,  ^Archeological  Field  Work  in  North- 
eastern Arizona'  (Washington  1903)  ;  id.,  ^Cul- 
ture of  the  Ancient  Pueblos  of  the  Upper  Gila' 
(ib.  1914);  id,  <The  Hopi  Indians'  (Cedar 
Rapids  1915);  James,  G.  W.,  4n  and  Around 
the  Grand  Canyon'  (Boston  1900) ;  id..  < Ari- 
zona the  Wonderland'  (ib.  1917) ;  McClintock, 
J.  H.,  <  Arizona,  Prehistoric,  Aboriginal,  Pi- 
oneer, Modern'  (Chicago  1916)  ;  Powell,  J.  W., 
< Report  of  Explorations  of  the  Colorado  of 
the  West'  (Washington  1874)  ;  Prudden,  T.  M., 
^On  the  Great  American  Plateau'  (New  Yoiic 
1906). 

F.  W.  HoDGE, 
Smithsonian  Institution,  Washington,  D.  C. 

ARIZONA,  University  of,  State  institu- 
tion, established  by  the  legislature  in  1885  and 
opened  in  1891  at  Tucson,  Ariz.  Its  buildings 
and  grounds  are  valued  at  about  $500,000.  Tne 
United  States  government  appropriates  annually 
$50,000  to  the  institution  and  the  State  appro- 
priation amounts  to  $120,000.  The  library  con- 
tains 23,000  volumes  and  in  1917  there  were 
in  the  institution  52  professors  and  instructors 
and  450  students.  The  departments  are  those 
of  agriculture,  civil,  electric,  mechanical  and 
mining  engineering,  commerce,  liberal  arts,  and 
economics. 

ARK,  (1)  the  box  made  of  bulrushes  in 
which  Pharaoh's  daughter  found  the  infant 
Moses.  (2)  The  great  vessel  or  ship  in  which 
Noah  took  refuge  during  the  deluge.  Accord- 
ing to  the  story  in  Genesis,  NoaLu's  ark  was 
large  enough  to  contain  his  family  and  repre- 
sentatives of  each  kind  of  animal.  Its  dimen- 
sions were  450  feet  long,  75  feet  broad  and  45 
feet  high.  It  was  made  of  ^gopher®  wood, 
which  has  been  variously  identified  with 
cypress,  pine,  a.nd  cedar.  Until  the  advent  of 
*the  higher  criticism®  there  were  many  theories 
as  to  the  number  of  animals  and  the  space 
necessary  for  their  reception.  Modem  criti- 
cism and  the  surrender  of  attempts  to  square 
scientific  facts  with  a  literal  interpretation  of 
the  Bible  are  indicated  by  the  following  sug- 
gestion of  Bishop  Stillingfleet,  approved  by 
many  eminent  authorities :  M'h^  insuperable  dif- 
ficulties connected  with  the  belief  that  all  the 
existing  species  of  animals  were  provided  for 
in  the  arl^  are  obviated  if  we  assume  that  the 
deluge  did  not  extend  beyond  the  region  of  the 
earth  then  inhabited,  and  that  only  the  animals 
of  that  region  were  preserved  in  the  ark.*  (3) 
A  chest  or  cupboard  in  the  Jewish  synagogue 
in  which  are  placed  the  scrolls  of  the  Torah. 
It  is  placed  against  or  in  the  wall  in  the  direc- 


tion of  Jerusalem.  (4)  The  Ark  of  the  Covenant, 
Ark  of  the  Revelation,  Ark  of  the  Testimony, 
are  the  full  names  of  the  sacred  chest  of 
acacia  wood,  overlaid  with  gold,  which  the 
Israelites  took  with  them  on  their  journey  into 
Palestine.  It  was  an  oblong  box  three  feet 
nine  inches  in  length,  two  feet  three  inches 
broad  and  the  same  in  height.  It  was  lined 
within  and  without  with  gold,  and  through 
four  golden  rings  were  placed  staves  of  acaaa 
wood,  by  means  of  which  it  was  carried.  In 
it  were  preserved  the  tables  of  the  law.  It 
was  borne  by  the  Levites,  often  at  the  head  of 
a  battle  host,  and  had  an  eventful  history  be- 
fore it  was  nnally  placed  in  the  city  of  Jeru- 
salem by  David.  Later  its  importance  was  ap- 
parently merged  with  that  of  the  Temple  which 
Solomon  erected.  There  is  no  record  of  when 
or  how  it  finally  disappeared,  but  there  are 
many  popular  legends  reg^arding  it,  one  of 
which  speaks  of  its  translation  to  heaven  until 
the  commg  of  the  Messiah. 

ARKADELPHIA,  Ark.,  county-seat  of 
Clark  County,  65  miles  southwest  from  Little 
Rock.  It  is  situated  on  the  banks  of  Ouachita 
River,  on  the  Saint  Louis,  Iron  Mountain  and 
Southern  Railroad.  Its  industries  include  cot- 
ton mills,  a  foundry,  machine  shops  and  a 
roller  mill.  A  Baptist  and  a  Methodist  college 
are  located  here,  and  there  is  a  Presbjrterian 
school  for  negro  children.    Pop.  2,745. 

ARKANSAS,  arlcan-sa,  the  «Bear  State.> 
A  south-central  State  of  the  United  States, 
bounded  on  the  north  by  Missouri,  on  the  east 
by  Missouri  and  the  Mississippi  River,  on  the 
south  by  Louisiana  and  Texas,  on  the  west  by 
Texas  and  Oklahoma.  It  measures  about  250 
miles  north  and  south  and  from  175  to  275 
east  and  west.  Area,  52,525  square  miles  of 
land,  810  of  water.    Capital,  Little  Rock  (q.v.). 

Topography.— About  one- fourth  of  the 
State  is  mountainous.  In  the  northwest  are 
the  Ozark  Motmtains  (q.v.),  a  continuation  of 
that  system  from  Missoun.  The  most  ex- 
tensive ranges  are  the  Boston  Mountains  north 
of  the  Arkansas  River  and  the  Ouachita  south. 
The  highest  peak  is  Magazine  Mountain,  2,785 
feet,  in  Logan  County.  Several  others  ap- 
proach 2,000  feet.  There  are  several  unex- 
plored caves  of  large  dimensions,  notably  in 
Newton  and  Washington  counties.  Broken 
ranges  extend  eastward  on  the  north  as  far  as 
Sharpe  and  Independence  counties  and  to 
Pulaski,  Pike  and  Howard  on  the  south. 
East  and  south  of  a  line  connecting  these 
counties  is  a  considerable  tract  of  hilly  country 
sloping  east  and  south.  Beyond  this  and  ex- 
tending to  the  Mississippi  are  the  alluvial 
lands,  swamps,  lakes  and  bayous  of  the  river 
^bottoms*  40  to  50  miles  wide.  The  elevation 
of  this  region  ranges  from  350  feet  along  the 
border  of  the  uplands  to  100  feet  in  the  extreme 
southeast.  Much  of  it,  excepting  the  prairie 
lands  of  Lonoke,  Prairie  and  Arkansas 
counties,  is  still  subject  to  overflow,  though  a 
considerable  area  has  been  recovered  by  a 
splendid  system  of  drainage  ditches  and  levees. 

Hydrography.— Except  for  a  few  miles 
on  the  north  the  Mississippi  touches  the  State 
on  its  entire  eastern  border.  Four  large  tribu- 
taries flow  through  the  State.  The  Saint 
Francis  (450  miles  lon^)  parallels  the  Missis- 
sippi from  tibe  Missouri  border  to  a  short  dis-         ^ 
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tance  above  Helena.  The  region  between  the 
two  is  full  of  swamps  and  lakes,  but  is  dotted 
with  thriving  settlements.  The  White  River 
(800  miles)  rises  in  Arkansas,  passes  into 
Missouri,  re-enters  the  State,  receives  the 
Black  (400  miles)  at  Jacksonport.  the  Cache 
near  Clarendon,  ^nd  enters  the  Mississippi  in 
Arkansas  County.  The  Arkansas  River  (q.v.), 
bisects  the  State  from  northwest  to  southeast 
and  enters  the  Mississippi  just  below  the 
White.  It  has  no  considerable  tributaries. 
The  Red  River  crosses  the  southwestern  corner 
and  receives  the  Ouachita  (500  miles),  which 
leaves  the  State  through  Union  County.  An 
incomplete  survey  of  the  streams  in  the  north- 
west showed  525,000  horse-power.  The  total 
in  the  State  probably  amounts  to  1,(XX),(XX). 

Climate  and  Sanitary  Conditions.— The 
mean  temperature  is  60.8;  for  the  winter  41.6, 
summer  78.9;  lowest  on  record  — <J2  (1862), 
highest  112L  The  variation  between  the  north- 
em  and  southern  part  of  the  State  is  about  5 
degrees.  The  average  rainfall  is  46.7;  it  is 
somewhat  higher  in  the  eastern  and  southern 
part.  Severe  droughts  are  unknown.  Floods 
arc  common  in  the  river  sections.  The  eastern 
and  southern  river  bottoms  are  hot  and  mala- 
rial, but  drainage  has  improved  conditions 
greatly  and  a  beginning  has  been  made  of  the 
destruction  of  the  mosquito.  The  uplands  are 
healthful  and  the  Ozark  region  is  much  fre- 
quented as  a  summer  resort. 

Geology. —  Several  distinct  periods  of  geo- 
logical formation  are  represented  in  the  State. 
The  oldest  is  the  Ordovician,  found  in  several 
counties  between  the  White  River  and  the 
Missouri  boundary  and  a  narrow  strip  extend- 
ing westward  from  Pulaski  County.  The  next 
oldest  belongs  to  the  Lower  Carboniferous  age 
and  extends  in  general  from  east  to  west  along 
the  crest  of  the  Ozark  Mountains.  Most  of 
the  region  between  34**  and  36°,  and  extending 
east  to  meridian  93  on  the  south  and  91  on 
the  north  is  Middle  and  Upper  Carboniferous. 
Just  below  this  is  a  small  patch  of  Cretaceous. 
The  rest  eastward  to  the  Mississippi  is  Ter- 
tiary and  Quaternary. 

Minerals  and  Mining.— The  following 
non-metals  are  found  in  the  State:  Agate, 
asphalt,  basalt,  clay,  coal,  diamonds,  fuller's 
earth,  granite,  graphite,  lime,  limestone,  min- 
eral waters,  natural  gas,  novaculite  (oilstone), 
phosphate  rock,  salt,  sand  and  gravel,  sandstone, 
slate,  and  tripoli.  The  clay  products  for  1914 
amounted  to  $451,986,  of  which  $19,400  was 
pottenr.  A  small  beginning  has  been  made  of 
the  clay  in  Saline  County  for  pottery  woiic 
called  Niloak,  of  a  very  artistic  type.  The 
coal  is  of  two  kinds,  ormnary  bituminous  and 
semi-anthracite.  The  total  production  1915 
was  1,652,106  tons,  valued  at  $2,950,456.  In 
common  with  other  States  Arkansas  suffered 
a  depression  in  the  industry  in  1914-15.  The 
production  1913  was  2,234,107  tons,  valued  at 
$3,923,701.  Men  employed  in  the  mines,  4,339. 
The  industry  is  confined  mostly  to  Franklin, 
Johnson  and  Sebastian  counties.  Pike  County 
enjoys  the  distinction  of  holding  the  only 
known  deposit  of  diamonds  in  North  America. 
The  discovery  was  made  in  1906.  The  product 
to  date  amounts  to  about  1,700  stones  aggre- 

fating    575    carats.      The    first    discovery    of 
uller's  earth  in  the  United  States  was  made 
in  Saline  County  in   1891,  but  several  States 


now  surpass  Arkansas  in  its  production.  The 
granite  mdustry  is  considerable,  amounting  to 
$378,110  (1913).  Marble  of  beautiful  colors 
is  found  in  abundance  near  Batesville. 
There  are  18  mineral  springs,  most  of  them 
found  at  Hot  Springs  (q.v.).  The  production 
of  natural  gas  was  small  up  to  1916,  but  that 
year  several  strong  wells  were  opened  in  the 
region  of  Alma  and  Ozark.  Hot  Springs,  Gar- 
land and  adjoining  counties  are  rich  in  novac- 
ulite, out  of  which  are  made  the  *  Arkansas" 
and  ^Ouachita*  oilstones,  the  finest  sharpening 
instruments  in  the  world.  Common  whet- 
stones, grindstones  and  millstones  are  made 
from  the  coarser  grades.  In  this  industry  the 
State  ranks  first.  Quartz  sand  is  found  in  the 
northwest,  but  there  is  no  glass  industry.  In 
the  southwestern  part  of  the  State  are  deposits 
of  asphalt,  graphite  and  chalk  out  of  which 
Portland  cement  is  made,  but  they  are  still 
undeveloped.  The  followmg  metals  occur  in 
varying  quantities:  bauacite,  copper,  gold,  iron, 
lead,  manganese  ore,  manganiferous  ore, 
nickel  and  zinc.  Only  four,  bauxite,  lead, 
man£[aniferous  ore  and  zinc  are  now  of  com- 
meraal  value.  Bauxite,  extensively  used  in 
making  aluminum,  was  first  discovered  in 
Arkansas  in  1891  and  the  bauxite  industry  was 
established  by  1896.  For  several  years  the 
State  has  led  in  production,  yielding  nearly 
half  of  the  world's  output,  though  the  industry 
is  hampered  by  lack  of  transportation.  Most 
of  the  ore  comes  from  Saline  and  Pulaski 
counties.  The  production  in  1913  amounted  to 
180,0(X)  tons  worth  $85S»000.  There  are  lar^e 
deposits  of  zinc  (with  lead  by-products)  m 
the  northern  part  of  the  Stat^  but  the  industry 
declined  after  1908  until  1915,  when  it  was 
considerably  revived.  The  production  in  1915 
was  valued  at  $801,754,  compared  with  $65,214 
in  1914;  7,925  tons  of  zinc  carbonate,  value 
$408,079,  an  increase  in  bulk  of  700  per  cent, 
and  in  value  of  1500  per  cent  over  1914,  were 
exported. 

Soils. —  The  soils  in  the  mountainous 
region,  west  and  northwest,  are  derived  from 
sandstones  and  shales  and  range  from  sandy 
to  heavy  loams.  Much  of  it  has  little  agricul- 
tural value,  though  there  are  many  valuable 
farms  in  the  valleys.  The  highest  percentage 
of  area  in  farms,  60  to  80  per  cent,  is  found  in 
several  of  these  counties.  Red  clay  and  loam 
abound  in  the  limestone  region,  sandy  loam  in 
the  Arkansas  valley,  clay  and  sand  in  the 
eastern  valley,  deep  black  soil  in  the  ^bottoms* 
known  as  ^buckshot*  (of  inexhaustible  fertil- 
ity), and  the  red  sticky  *gumbo*  in  the  Red 
River  valley.  The  southern  portion  is  covered 
by  an  extension  of  the  sandy  loams  of 
Louisiana. 

Agriculture,  Farms.— An  abundance  of 
rainfall   and   a   fertile   soil   make  the  greater 

fart  of  the  State  well  adapted  to  agriculture, 
n  1910  out  of  588,133  males  10  years  of  age 
and  over,  510,410  were  engaged  in  agriculture. 
The  number  of  farms  has  risen  from  39,004 
in  1860  to  214.678  in  1910,  the  acreage  in  farms 
from  1,983,313  to  8,076,254.  The  greatest  per- 
centage of  increase  in  farm  property  came 
1850-60,  but  the  increase  1900-10  was  note- 
worthy, 120.5  per  cent.  The  average  number 
of  acres  per  farm  had  fallen  from  245  in  1860 
to  81  in  1910.  This  was  partly  due  to  the  break- 
ing up  of  the  plantation  system  or  the  aboli- 
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ARKANSAS 
Estimated  populatloa,  1,792,065 

COUNTIES 


INCORPORATBD  CITIB8.  BTC— Contlnoed 


AriunaM H  5 

Ada«r G7 

Baxter Fl 

Benton Bl 

Boone D  1 

Bradley P7 

Calhoun B7 

CarroU CI 

Cblcot H7 

Clark D5 

CUy Jl 

Cleburne F3 

Cleveland F  8 

Colombia D7 

Conway E  8 

Craighead 12 

Crawford B  2 

Crittenden J  8 

Croae 18 

DaUai EO 

Desha HO 

Drew GO 

Faulkner F8 

Franklin C2 

Fulton G  1 

Garland D  4 

Grant F5 

Greene II 

Hempstead CO 

Hot  Spring E  5 

Howard CO 

Independence O  2 

laard G  1 

Jackson H  2 

Jefferson G  5 

Johnson D  2 

Lafayette C7 

Lawrence H  1 


24,l52  Lee 14 

15.118  Lincoln-. G  6 

18.597  LltUe  River B  6 

20r.85O  Logan C8 

27.988  Lonol^e G4 

28.050  Madison CI 

10.208  Marion E  1 

19.555  MlUer C7 

10.488  Mlsitaslppl J  2 

89.907  Monroe H4 

12.455  Montgomery C  4 

19.844  Nevada .....DO 

10.012  Newton D2 

21.774  Ouachita E  0 

9.402  Perry B4 

33.536  PhUIlps 16 

12.505  Pike C5 

12.791  PolnseU 12 

17.210  Polk B5 

24.527  Pope D8 

13.853  Prairie G4 

80.751  Pulaski F4 

18.987  Randolph II 

22.548  St.  Francis 18 

10.057  Saline E  4 

14.302  Scott B  4 

14.825  Searcy E2 

52.278  Sebastian B  3 

10.010  Sevier BO 

11.088  Sharp O  1 

8.940  Stone F2 

80.723  Union E7 

18.509  Van  Buren B  2 

33.889  Washington B  2 

28.574  White 0  8 

20.049  Woodruff H  3 

28.823  TeU D4 


Incorporated  Cities,  Towns,  and  Villages 


141  Alexander F  4  78 

188  AUda H  2  539 

585  Alma B  3  102 

252  Almyra G5  757 

059  Altua C8  2.018 

813  Amity D5  1.002 

14.907  Argenta F  4  i.ooi 

2.745  Arkadelphla D  5  934 

1.485  Arkansas  City HO  831 

100  Arklnda BO  272 

1.247  Ashdown BO  298 

81  Askew.  Lee 14  385 

115  Athens B5  18 

1.258  Atkins E3  619 

1.520  Augusta H3  433 

177  Austin  Station F  4  1.542 

817  Baldknob G8  342 

344  Banks F  0 

272  Bates B4  4.202 

3.399  BatesvUle G2  270 

439  Bearden E  8  1.407 

873  Beebe G  3  393 

142  Beebranoh F3  000 

335  BellevlUe C8  3.228 

431  Ben  Lomond BO  289 

1.708  Benton E  4  53 

1.950  Bentonvllle Bl  4.471 

785  BerryvlUe.; Ol  273 

435  Blggers II  185 

1.078  Black  Rock H  1  2,794 

290  BllssvUle G  7  2.484 

3.849  BlytbevlUe K  2  38.638 

811  Bonansa A3  177 

1,831  BooneviUe C  3  047 

382  Bradford O  8  277 

123  Bradley C7  198 

271   Branch C3  008 

6.188  Brlnkley H4  250 

91   Bryant E  4  291 

240  Buokner D  7  708 

441  Cabot G4  57 

401  Calico  Rock Fl  180 

3.995  Camden E  0  589 

510  Carlisle G4  138 

380  Carthage E  5  771 

310  Casa D4  035 

278  Cave  City G2  108 

328  Center  Point C5  390 

570  Charleston C  3  1.124 

102  Chester B2  202 

311  Ohldeater D6  178 

2.037  Clarendon H  4  290 

1.450  Clarksvllle D3  1.284 

184  Cleveland E3  383 

1.319  Coal  RilL OS  257 

197  Collins ...G7  1,787 

3.794  Conway F  >  tbf 

,     1.489  Coming II  829 

894  Cotter PI  942 

1.081  Ootton  Plant H4  1.002 

2.088  Crossett F7  1.789 

244  Cushman G2  021 

180  Daisy C  5  887 

281  Dalark EO  1.136 

808  DanviUe D  3  10.796 

1.707  DardaneUe D3  247 

244  Datto.  Olay J  1  380 

UOlDeoatur B  1  198 


Deckerville J  3 

Delight C  0 

Dell K  2 

Denning C  3 

De  Queen B  5 

Dermott H  7 

Dea  Arc O  4 

DevaU  Bluff H  4 

De  Witt H  5 

Dlerks C5 

Douglas HO 

Dover D  3 

Dryden I  3 

Dumas HO 

Dyer B  8 

Earte 18 

Edgemont.  Cleburne 

El  Dorado E  7 

Emmet D  8 

England G  4 

Esau.  Perry B  4 

Eudora H  7 

Eureka  Sprtngs CI 

Evening  Shade ....  G  1 

Fair  Oaks I  3 

FayettevUIe B  1 

Felsenthal F7 

Fisher 13 

Fordyce F  8 

Forrest  City I  4 

Fort  Smith B  3 

FiostvUle C7 

Fulton CO 

Garland C  7 

GassvUle Fl 

Gentry  City B  1 

GUlett H5 

Glllham B  5 

Olenwood O  6 

Gould GO 

Grady G  5 

Gravette B  1 

Grays H  3 

Graysonla.  Clark. .  D  5 

Green  Forest 0  1 

Greenland B  3 

Greenway J  1 

Greenwood B  3 

Grlfflthvttle 0  3 

Gnibbs H  2 

Gulon G  2 

Gurdon DO 

Hackett B  3 

HaUey H7 

Hamburg G  7 

Hamptoi E  7 

Hardy H  1 

Rarrlsburg 12 

Harrison D  1 

Hartford B  3 

Havana C  8 

Hasen G4 

Heber  Springs Q  3 

Helena..... 14 

Hermitage F7 

Hlgden F2 

Higginson G8 


Pop.  _ 

630  BoUf  GTt>Yt  .....H  4 

3.839  HopQ...... C8 

005  Hafntlo.  .  .  ... BO 

17.338  Uoi  Spftngi. D  5 

915  Hoilc   ........ II 

131  Hudspeth H  7 

380  Hiinijiihrey G  5 

508  Huntt^T ..H4 

1.700  HuiKUfTton. . .. ..  .B  3 

1.240  HuUle      F7 

000  ImbiJrn HI 

373  JtLckfloDpcirt H  2 

114  JiiTTiedtown ...G2 

242  Jftsper D  2 

88  Johns vUlcHra^d ley  F  7 

7.123  Joiirjibqhm    ...... .1  2 

740  JucUoQlA G3 

1.005  JunctlQa  City B  7 

176  Huo    . 0  4 

131   KImljerlep,  Pik*i.  .O  6 
445  BlinjBlBtid .FO 

302  Eianbcl II 

448  LftkcCUy. 12 

1.074   LjiKc  VllUffB  .  ,  . .  .H  7 

520  Lamar. ..  .D  3 

398  Leola E  5 

154  Lepititto J  2 

1.898  Lci^llc. E  2 

976  L<wlsvin© O  7 

292  Ltncij»ln  , B  2 

67.843  Uiii^  Hock E  4 

74#  Loclccsburg B  6 

303  LoDdcm D  3 

1.547  Lonoki* G4 

193  Lowell B  1 

077  Luiorii, K  2 

087  McCmry.    H  3 

1.157  llc^;ehe(^    H  8 

271  lIcNftb C8 

482  llcx\eU    ., D  7 

908  Uhxtizine      C3 

210  Idni^ueas G  2 

2.045  MAt^nolIJi   , D  7 

2.778  M&lvirrri    , E  5 

817  MjitEimoth  Sprlng...G  1 
502  Mnnkkn J  2 

818  Haii£»'?ld     B  3 

4.810  M&naJin« 14 

2.028  Marked  TrM 12 

780  Marmaduke J  1 

558  MarihaU B  2 

550  Marvel 15 

295  Maynard.    I  1 

282  McUnHinic G  1 

3.953  U^ita B  5 

039  Midiaud B  3 

433  Mineral  Springs  ..BO 
251  Mlntum I  2 

559  IConette J  2 

95  Monte Ne CI 

2,274  Montlcello G  9 

2.424  Monlllton E  3 

448  Mountain  Home  . .  F  1 

272  Mountain  View  . . .  F  2 
10  Mount  Nebo D3 

722  Mulberry B  2 

510  Murtreesboro C5 

2,374  NashvUle CO 

1.080  Nettieton 12 

595  Newark H  2 

3.557  Neiyport H  2 

013  New  Rocky  Oomfort. 
UtUe  River B6 

397  Ogden BO 

399  Okolona DO 

510  Ola D4 

1.709  Osceola J  2 

129  Osan CO 

1.140  Osark C3 

173  Palestine 14 

5.248  Paragould II 

184  Paraloma CO 

1.497  Paris C3 

383  Parkdale H7 


Pop. 

855  PerryvUle E4 

1,150  Plggott Jl 

885  Pike  City C5 

17.447  Ptne  Bluff F6 

858  Plalnvtow D4 

151  Pleasant  Plains  ..,QZ 

495  PlumervlUe E  3 

1.547  Pocahontas H  1 

887  Portia..^ .11 

823  Portland 07 

205  PottsvlUe E  8 

191  Powhatan H  1 

774  Prairie  Grove B  2 

2.705  Prescott DO 

182  Princeton B8 

888  Pulaski  Heights. 

Pulaski F4 

471  Quitman F  8 

06  Ragglo  City.  Lee  .  .1  4 
175  Ratdlff.  Logan  . .  .O  3 
189  Ravenden  Springs. H  1 
214.  Headland H7 

1.859  Rector Jl 

278  Redfleld F5 

290  Reyno .11 

725  Rison FO 

2.820  Rogers B  1 

880  Rosboro.  Pike O  6 

147  Russell G8 

2.930  RusseUvUle D  8 

459  St.  Frauds J  1 

159  St.  Joe.  Searcy E  3 

430  St.  Paul C2 

2.331  Searcy G8 

90  Sedgwick 12 

481  Sheridan F  5 

251  Shnoh F3 

2.405  SUoam  Springs B  1 

185  South  Bend H  5 

1.755  Spilngdale B  1 

140  Springtown B  1 

2.810  Stamps C7 

898  Star  City G8 

072  Stephens D  7 

485  Strong F7 

2.740  Stuttgart U  5 

379  Success... Jl 

252  Sulphur  Rock H2 

500  Sulphur  Springs . . .  B  1 
290  Swllton H  2 

5.855  Texarkana. . .' C  7 

Oil  Thornton E  0 

180  TUlar GO 

332  TonUtown B  1 

228  Traskwood E  5 

583  Tuckerman H  2 

205  Tupelo H  8 

115  Ulm G5 

138  Umpire B  5 

52  Upland E  7 

3.878  Van  Buren B8 

920  Varaer Q8 

149  Walcott .1  2 

597  Waldo p7 

900  Waldron B4 

1,798  Walnut  Ridge II 

2.057  Warren F  0 

398  Washington C  8 

232  Wdner 12 

094  Wesson B  7 

116  West  Point H  3 

330  Wheatley 14 

42  WhltecUffs CO 

245  Wldener .13 

029  Wllmar GO 

022  WUmot G7 

294  WUton BO 

289  Window B2 

552  Womble C6 

2.853  Wynne ^  •  -i  J 

403  YellvlUe El 

130  Youngstown. 

Lincoln GO 

173  Zinc B  1 
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tion  of  slavery.  There  are  still  several  large 
holdings  in  the  cotton  region.  The  average 
value  per  farm  in  1910  was  $1,864,  the  total 
valae  for  the  State  being  $400,089,303.  The 
averaj^e  value  per  acre  of  the  farm  is  $14.38, 
but  it  varies  greatly  in  different  cpunties, 
ranging  from  $5  in  some  to  $50  in  others. 
The  farms  are  equally  divided  between  tenants 
and  owners.  However,  75.8  ^er  cent  of  the 
land  farmed  by  whites  was  m  the  hands  of 
owners,  while  54.4  of  the  lands  operated  by 
negroes  was  in  the  hands  of  tenants.  The 
percentage  of  tenants  is  increasing.  Twenty- 
two  thousand  three  hundred  and  seventy- four 
farms  were  (1910)  under  mortgage. 

Agricultural  Product8,r— Agriculture  is 
the  leading  industry  and  cotton  is  the  chief 
product.  The  acreage  devoted  to  cotton  ad- 
vanced steadily  from  1870  to  1913,  when  it 
reached  2,502.000  and  the  product  was  1,073,000 
bales.  The  yield  per  acrcj  is, slightly  above  the 
average,  as  also  the  price.'  The  former  is 
due  to  the  rich  bottom  lands,  the  latter  to  the 
superior  grade  of  cotton,  approaching  the  long 
staple  variety.  The  low  price  in  1914  led  to 
a  regular  campaign  for  diversified  farming 
and  the  result  was  the  product  dropped  to 
785,000  bales  in  1915.  The  same  year  the  com 
crop  increased  20,000,000  bushels,  or  about  50 
per  cent  and  several  other  crops  in  like  pro- 
portion, especially  ha^  and  oats..  One  of  the 
most  striking  thinp^s  is  the  development  of  the 
rice  industry,  which  was  introduced  in  1904. 
In  five  years  the  acreage  had  risen  to  27,419, 
in  another  five  years  to  100,000.  The  yield  is 
12  bushels  above  the  average  for  the  United 
States  and  the  price  2.5  cents  higher.  The 
product  in  1915  was  4,840,000  bushels  worth 
$4,598,000.  Cultivation  is  confined  mainljr  to 
Lonoke,  Prairie  and  Arkansas  counties.  Since 
1909  Arkansas  has  risen  from  rank  13  among 
the  States  in  production  of  apples  to  rank 
three,  and  from  rank  three  in  peaches  to  rank 
two.  By  far  the  larger  part  of  the  apples  is 
grown  in  the  three  northwestern  counties,  the 
peaches  in  the  western  and  southwestern 
counties  below  the  Ozarks.  One  peach  orchard 
in  Pike  County  contains  5,000  acres,  said  to  be 
the  largest  in  the  world.  The  berry  crop  is 
large  in  the  eastern  and  central  region.  Large 
quantities  of  cantaloupes  and  strawberries  are 
prown  in  the  western  counties,  and  strawberries 
m  White  County.  The  State  ranked  fourth 
in  acreage  devoted  to  vineyards  (1915).  The 
following  table  gives  the  amotmt  and  value 
of  the  chief  products  in  1916: 

Acreage  Production  Value 

Cotton....  2,635.000  1.145,000  (bales)  $107,430,000 

Com 2,550.000  45,135,000  (bu.)  44.232,000 

Hay 375.000  469.000  (tons)  .  5.862.000 

Oats 350.000  .  7,350.000  (bu.)  4.998.000 

Rice 125,000  6,312.000  6,060.000 

PoUtoes..  25.000  1,625,000  3.088,000 

Wheat....  255.000  2,040,000  3,325,000 

The  total  value  of  the  crops  for  1916  was 
$175,057,000,  an  increase  of  $59,101,300  over 
that  of  1915.  More  attention  is  being  given  to 
live  stock  and  within  the  last  few  years  there 
has  been  a  notable  improvement  in  the  breed  of 
cattle,  yet  the  dairy  industry,  to  which  the 
State  is  so  well  adapted,  is  still  in  its  infancy. 
In  1916  there  were  1,589,000  hogs  worth  $8,- 
581,000;  270,000  horses  worth  $22,140,000; 
240.000  mules  worth  $24,480,000;  402,000  milch 
cows  worth  $15,276^000. 


Forests  and  Forest  Products.—  The  for- 
ested part  of  the  State  covers  nearly  three- 
fourths,  of  its  area.  The  area  of  national  for- 
est lands  in  1916  was  916,919  acres.  More  than 
100  varieties  of  wood  are  found,  but  only  a  few 
appear  in  considerable  quantities.  The  leading 
variety  is  pine  (chiefly  short  leaf  yellow),  which 
covers  the  southern  part  of  the  State.  Several 
varieties  of  oak,  hickory,  ash,  gum,  maple  and 
elm  are  scattered  widely  over  the  State. 
Cypress  abounds  in  the  swamps  of  the  Saint 
Francis  and  Mississippi  valleys.  Red  cedar 
and  cotton  wood  are  found  in  the  Arkansas 
valley.  The  estimated  stand  of  timber  in 
1909  was  81,600,000.000  board  feet,  which  was 
exceeded  by  only  two  Southern  States.  Of 
this  amount  all  but  2,900.000,000  was  privately 
owned.  All  but  300,000,000  feet  of  this  was  in 
two  National  forests,  the  Arkansas,  680,000 
acres,  and  the  Ozark,  488,949  acres.  In  1916, 
240,000  acres  in  these  forests  were  thrown 
open  to  homestead.  Since  1909  the  cut  has 
amounted  to  about  14,000,000,000  feet,  leaving 
67,500,000,000  in  1916.  In  1909,  2,060  mills 
were  cutting  1,313,668,000  feet  of  pine,  358,556,- 
000  of  oak  and  other  varieties  in  amounts 
bringing  the  total  up  to  2,111,300,000  feet 
worth  $31,839,283.  This  does  not  include  cross 
ties,  poles,  staves  and  firewood  or  whole  logs 
shipped  out  of  the  State.  Since  1909  the  annual 
cut  has  decreased.  In  1915,  1,150  mills  pro- 
duced 1,800,000,000  feet.  A  great  part  of  this, 
both  soft  and  hard,  is  dressed  or  used  for 
manufactures  within  the  State. 

Manufactures.-— Arkansas  is  still  a  dis- 
tinctly agricultural  State,  but  there  is  a  steady 
increase  of  manufactures.  The  number  of 
establishments  rose  from  1,746  in  1899  to 
2,925  in  1909;  the  number  of  wage  earners 
from  31,525  to  44,982;  the  value  of  the 
products  from  $39,888,000  to  $74,916,000.  The 
following  table  shows  the  standing  of  the 
leading  industries  in  1909: 

No.  of  Value 

estab-  Value        added  by 

lish-     Wage  of  manu- 

ments  earners     products         Picture 

Lumber  and  timber 

products.  1909.  .1,697  32,923  $40,640,000  $26,340,000 
Oil,  cotton  seed  and 

cake 44     1,086     7.789,000     1.784,000 

Flour     and     grist 

mills 113        312     5.615.000        756.000 

Cars  and  shop  work 

(R.  R.) 16     3.249     4,154.000     2,395,000 

Printing  and  pub- 
lishing        295         981     2.082.000     1,546.000 

Furniture  and  re- 
frigerators          20        680        975,000        496.000 

Allothers 740    5.75113.661.000     6,664,ooo 

Tbtal 2,925  44.982  $74,916,000  $39,981,000 


While  in  1914  the  number  of  establishments 
and  wage-earners  had  decreased,  capital  in- 
vested, wages,  and  output  had  increased,  as 
shown  in  the  following  table: 

Number  of  establishments 2 ,  604 

Number  of  wage-earners 41  97^ 

Capital  inverted $77. 162,000 

Wages.    iO,752.000 

Value  of  materials  used 44.907,000 

Value  of  products 83.940.000 

The  manufacture  of  lumber  is  easily  the  lead- 
ing industry,  employing  73.2  per  cent  of  the 
wage  earners  and  contributing  over  half  to 
the  value  of  products.    While  the  number  of 
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establishments  is  large  compared  with  the 
amount  of  products  the  tendency  toward  large 
scale  production  is  easily  apparent.  .Of  tne 
1,697  lumber  and  timber  companies,  97  em- 
ployed 17,300  wage  earners  and  produced 
$22348,000,  while  the  other  1,600  employed 
15.632  wage  earners  and  produced  $17,792,000. 
In  the  oil,  cotton  seed  and  cake  industry  30 
establishments  employed  920  wage  earners  and 
produced  $6,819,000  while  14  employed  166  and 
produced  $969,000.  The  industries  are  centred 
mainly  in  five  cities,  Little  Rock,  North  Little 
Rock,  Fort  Smith,  Pine  Bluff  and  Hot  Springs. 
A  law  of  1915  requires  railroads  to  malce  re- 
pairs within  the  State. 

Transportation  and  Commerce^ — Though 
bountifully  supplied  with  rivers  the  State  has 
Uttle  water  transportation  of  much  value  except 
that  of  the  Mississippi.  This  stream  gives  deep 
water  communication  with  other  States  and 
with  the  Gulf.  New  Orleans  is  the  port  for 
Arkansas  and  through  this  large  quantities  of 
lumber  and  cotton  are  exported.  The  Arkansas 
River  is  navigable  a  part  of  the  year  for  boats 
of  lig^t  draft  from  the  eastern  to  the  western 
border,  a  distance  of  about  400  miles,  the  White 
to  TacKsonport.  about  250  miles ;  also  the  Red 
and  Ouachita  lor  short  distances,  but  the  ton- 
nage on  all  of  them  is  very  small.  The  main 
reliance  is  upon  railroads.  In  1861  railway 
construction  had  just  begun.  In  1870  there 
were  only  256  miles  in  the  State.  By  1890  the 
mileage  had  risen  to  2,203,  in  1900  to  3,082  and 
in  1916  to  5,407,  or  one  to  every  10^  square 
miles  of  territory.  A  railroad  commission  was 
created  in  1909.  Farmers  still  labor  under 
great  difficulties  in  getting  their  produce  to  the 
railroads.  The  State  maintains  a  highway  com- 
mission  which  aids  counties  and  localities  in 
construction  of  roads.  There  are  about  36,500 
miles  of  road  in  the  State,  of  which  1,185  are 
improved.  Seven  lines  of  electric  street  rail- 
ways operate  134  miles  of  track. 

Banks. —  There  were  59  National  banks  in 
Arkansas  (1915)  with  capital  of  $5,301,000; 
surplus  ana  undivided  profits,  $3,331,121 ;  re- 
sources, $34,641,315.  There  are  404  State  banks 
(five  private,  46  trust  companies  included),  sur- 
plus and  undivided  profits,  $5,457,353;  capital, 
$13,763,892;  resources,  $61,989,094.  Only  seven 
National  banks  have  ever  failed  in  the  Slate, 
two  of  these  in  1915  (one  of  which  was  restored 
to  solvency),  and  one  in  1916.  In  1915,  five 
State  banks  failed,  assets  $78,450,  liabilities 
$127,847.  The  office  of  State  bank  commissioner 
was  created  in  1913.  There  are  very  few 
savings  banks  separately  organized,  but  most 
State  banks  run  a  savings  department,  paying 
4  per  cent.  Their  savings  accounts  amount 
to  $3,719,007.  There  are  41  loan  and  trust 
companies,  capital  $4,741,875.  A  Federal  Re- 
serve branch  bank  is  located  at  Little  Rock. 

Finances. —  The  assessed  valuation  in- 
creased from  $299,730,877  ($199,331,562  real. 
$100,399,315  personal)  in  1905,  to  $447,020,270 
in  1915.  .A  good  part  of  the  increase  was  due  to 
the  activity  of  the  State  tax  commission,  created 
in  1909.  The  total  revenue  collected  in  1905 
was  $5,037,665 ;  in  1915.  nearly  $7,000,000.  The 
poll  tax  amounted  to  about  $260,000,  of  which 
$190,000  is  paid  by  whites.  Another  lar^re  item 
tor  non-property  taxes  was  for  liquor  licenses. 
This  amounted  to  $93,000  in  1913,  $69,540  in 


1914,  $54,550  in  1915  and  was  entirely  cue  off  by 
the  *ary^  law  of  1916.  The  insurance  companies 
paid  $60,000  in  fees  and  $112,412  in  taxes.  The 
return  from  the  inheritance  tax  law  was  smaU, 
though  the  law.  is  drastic  in  form.  The  only  rec- 
ognized bonded  debt  is  that  of  $1,134^50(1  bor- 
rowed from  the  permanent  school  fund  many 
years  ago  and  $116,000  taken  in  Ukt  manner 
from  the  University  endowment.  On  these  the 
State  pays  3  per  cent.  In  1917,  the  legislature 
authorized  the  issuance  of  $750,000,  short  term 
notes,  to  take  up  outstanding  warrants  of  srr- 
eral  years*  accumulation.  Education,  G>nf«d*- 
erate  pensioners,  charitable  institution  and  of- 
ficers' and  employees'  salaries  constittite  the 
chief  subjects  for  expenditures. 

Education. —  The  educational  conditions  in 
Arkansas  are  not  the  best,  neither  are  they  the 
worst.  A  very  decided  improvement  has  been 
made  in  the^last  few  years.  In  1909  counties 
were  authorized  to  elect  superintendents  and 
25  counties  now  have  this  officer.  In  1911  n 
State  board  of  education  (ei^ht)  was  created 
with  considerable  administrative  powers  to  be 
exercised  with  the  State  superintendent.  Pro- 
vision was  made  for  the  consolidation  of  weak 
districts  and  $SCL000  was  appropriated  to  aid 
high  schools.  Tne  latter  was  declared  uncon- 
stitutional in  1915  because  the  appropriation  was 
made  from  the  school  fund.  The  legislature 
of  1917  provided. aid  for  rural  high  schools,  also 
funds  necessary  td  receive  the  Federal  grant 
under  the  Smith-Lever  Act.  A  State  supervisor 
of  high  schools,  a  State  supervisor  of  rural 
schools  and  a  school  improvement  organizer 
are  supported  by  the  general  education  board. 
A  compulsory  attendance  law  was  passed  in 
1909  (amended  twice  since),  but  28  counties  arc 
exempt  and  it  is  not'  well  enforced.  A  child 
labor  law  was  adopted  by  popular  vote  in  1914 
State  uniformity  of  textbooks  was  provided  in 
1917. 

The  school  revenue  is  derived  almost  wholly 
from  taxation.  In  1907  the  State  levy  was 
raised  from  2  mills  to  3  mills  and  school  dis- 
tricts were  authorized  to  vote  7  mills  instead 
of  5.  In  November  1916)  the  people  adopted  an 
amendment  raising  the  latter  limit  to  12  miUs. 
The  total  expenditures  in  1915  were  $4,454,737 
as  compared  with  $3,187,083  in  1909  and  $1,369.- 
810  in  1900.  The  value  of  all  school  property  in 
1915  was  $12,660^9  as  compared  with  $^- 
939,000  in  1909  and  $2,500,000  in  1900. 

The  census  of  1910  showed  142,954  illiter- 
ates, or  12.6  per  cent  of  the  population,  as 
against  20.4  per  cent  in  1900,  The  percentage 
for  whites  was  7.1,  negroes  26.4  as  against  11.6 
per  cent  and  .43  per  cent  in  1900.  The  percent- 
age of  illiterates  10  to  14  years  of  age  was  8.2 
per  cent  in  1910,  16.2  per  cent  in  1900.  The 
school  population  in  1916  was  649,083,  of  whom 
460,145  were  white,  188,938  colored.  The  en- 
rolment was  332,914  white,  114^12  colored, 
total  447,725.  About  6,250  were  enrolled  in 
private  schools.  The  percentage  of  the  school 
population  enrolled  in  the  public  schools  is 
higher  than  in  any  State  east  of  the  Mississippi. 
The  average  len^h  of  the  term  is  134.9  days, 
the  average  daily  attendance  304,401.  The 
average  salary  of  teachers  is  $51.50,  or  about 
$325  a  year;  $65  monthly  for  male  teachers, 
$50  for  female  teachers.  The  number  of  teach- 
ers was,  male,  4,982;   female,  6,080.     Arkaa- 
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sas  ranks  first  in  due  percentage  of  revenue 
paid  to  teachers.  There  are  145  schools- 
giving  faijgh  school  instruction,  but  only 
82  maintain  a  four  years'*  course,  the  eo* 
rolnent  in  pt^lic  high  schools  is  9^05,  private 
1^56,  Four  agricultural  high  schools  (at 
Jooesboro^  RusseDville,  Magnolia  and  Monti- 
cello;  .and  one  normal  (at  Conway)  are  su^ 
ported  out  of  the  general  revenue.  Also  a. 
^Branch  Normal*  for  negroes  at  Pine  Bluff. 
The  University  of  Arkansas  (Fayetteville  1872) 
has  a  total  annual  revenue  of  about  $300,€00c 
In  1917,  it  was  put  on  a  mileage  basis. 
The  enrolment  is  about  800.  A  medical  de- 
partment at  Little  Rock  was  added  in  191 L 
Besides  these  there  are  the  following  private 
institutions:  Arkansas  College  (Presbyterian, 
BatesviUe  1872) ;  Hendrix  College  (Methodist, 
Conway  1884);  Ouachita  College  (Baptist, 
Arkadelphia  1886) ;  Henderson-Brown  (Mctho^ 
dist,  Arkadelphta  1890) ;  Arkansas  Cumberland 
College  (Presbyterian,  Clarksville  1891);  Galf 
loway  Female  College  (Methodist,  Searcy); 
Central  Baptist  CoHegc  for  Women  (Coirway) ; 
Crescent  College  (Eureka  Springs) ;  Arkansad 
Law  School  (Little  Rock) ;  Little  Rock  College 
(Roman  Catholic) ;  Subiaca  College  (Roman 
Catholic) J  Roman  Catholic  Scholastieate 
(Logan  County),  and  Roman  Catholic  Monas- 
tery (Subiaca). 

Churches. —  All  denominations  are  well 
represented,  but  Baptists  and  Methodists  lead 
in  membership.  The  Christian  Church  (Camp- 
bellite)  is  one  of  the  leading  denominations 
with  a  rapidly  increasing  membership.  The 
Catholics,  Disciples  of  Christ,  Presbyterians 
and  Episcopalians  also  have  a  large  and  grow- 
ing membership. 

Charitable  and  Penal  InaHtotioas.— There 
are  27  benevolent  institutions  in  the  State. 
The  following  are  maintained  by.  the  State 
in  or  near  Little  Rock."  School  for  the 
blind,  school  for  deaf  mutes,  hospital  for 
nervous  diseases, .  reform  school  and  home  for 
Confederate  soldiers.  The  State  also  pays 
$1,000,000  a  year  in  pensions  to  ex-Confeder- 
ates. The  tuberculosis  sanatorium  is  located  at 
Booneville.  The  State  prison  is  located  at  Lit- 
tle Rock,  the  State  penal  farm  for  whites  in 
Jefferson  County,  tor  negroes  in  Lincoln 
County.  At  the  last  census  the  number  of  de- 
pendent paupers  was  534,  or  33.9  per  100,00Q 
of  the  population. 

Population. —  The  estimated  population  m 
1916  was  1,753,033.  The  State  lost  heavily 
to  Oklahoma  when  that  State  was  opened 
to  settlement.  Of  the  total  population, 
71.8  per  cent  are  whites,  28.1  per  cent  are 
colored-  In  14  of  the  75  counties  over  half  the 
population  are  colored,  but  in  26  counties  the 
whites  make  up  95  per  cent.  The  foreign  popu- 
lation b  16,909  or  1.4  per  cent,  though  native 
whites  of  foreign  parentage  make  up  2.3  per 
cent.  Of  these  the  Germans  contribtrted  S4A 
per  cent  In  1910  there  were  only  28  incorpo- 
rated places  of  more  than  2,500  population  and 
these  contained  only  12.9  per  cent  of  the  total 
population.  There  were  395,8^  males,  21  years 
of  age  in  1910.  and  263,055  qualified  voters 
(who  had  paid  the  poll  tax)  m  1915.  The  lead- 
ing cities  are  Little  Rock,  80,000;  Fort  Smith, 
28,638;  Pine  Bluff,  17,447;  Hot  Springs,  17,238; 
North  Little  Rock,  12L138. 

Govemmentr— The  constitution,  in  effect 
since  1874,  has  undergone  few  material  changes. 


Suffrage  depends  oo  a  year's  reudcMt^  tni. 
the  payment  of  a  poll  tax..  The  (jovena^c. 
and  other  State  ofiicers  hold  office  for  two 
years.  The  salary  of  the-  Govamot  is  $4^)001  at 
year  plus  $i,00&  for'  house  vent.  His  veto, 
may  oe  ovennddBa  hy  a  stn^ple:  maj^riAy. 
He  has  an:  extcnsuire  ponier  o£  appointmeiit. 
If  the  office  beecaoits  Tacantt  withoD  the  fitst 
year,  a  new  eiectioo  b  heldg  if  latent  thm  Pvesir* 
dent  of  the  Senate  fiibottt  the  term;  The  kgis* 
latvre  meets  biennially.  The  members  of  thr 
House  of  Representatirvcs  (100)*  are  elected" 
every  two  years  of  the  Senate:  (35)  for  fouB.. 
The  per  dism  (|6)  is  Imaited  to  60  dagra,  af  tav 
which  the  legislature  may  sit  witfaeul  payu 
Special  sessioas  are  Hunted  to  IS  ^vs.  xfaor 
Supvcmc  C^urt  has  five  membeos  etetcd  for 
eight  years.  These  ase  18  cinnixc  and  17  chai»- 
cery  ooorts ;  also  numicrpal  oeurts>  aod  the  wsaak 
cotmtf  and  probate  cottrta  md  |«8<k«s  «£  ^^ 
peace.  There  is  an  oftienai:  pnmarj^-  electim 
law.^  A  corrupt  practices  act  applies,  to  all< 
dfections. 

(jpTEKMORS  Ot  THE*  STATE 


James  Miller 1S19-35 

George  Izartf 182S^-39W 

JohalPope ^29^5^- 

WiUim&lTuUiia 1S35-36.. 

sniTB 

Jam«t  &  Conway. Deaaooat . . . .  X9$&-4fl 

Archibald  Yen ;         ....  lS«V-44r 

Soxntiel  Adams ....  M44 

Thomaa  S.  Divir *        ....  tSM*4S 

TohnS.Roao8 *        ....  lS4«r-52 

Etias  N.  €onway *        ....  ISSlHJQ 

HentT  M.  Rector •        ....  tMO-e» 

HaRttFljnmea& '        ....  166a-«4i 

Isaac  Miacplur RemiblicaxL. . .  1864-^ 

PowaUClayton "         ...  186S-7t 

OsroA.Hadley *        ...  IS?!-?* 

EHahaBaztar *        ...  lM»-7« 

A«g\istiis  H.  Garland Democrat. . . .  1874-77 

WS.R.  Miller *-        .....  lS7T-« ' 

Thomas  J.  Chnrdsifl *         ....  MSl-»' 

Jameil^Berry '         ....  Mft)-^ 

Simon  P.  Hugfaas *         ....  188S-S9 

WiniamlOi^back:....  '  ....                  M9a-9S 

fames  P.  Clarke •  ....                 18W-f|i- 

Daniel  W.Jonea. *  ....                  1897-Ql . 

Jeff  Davis *        IWI-OT 

JolinaUtUe •  ....                  t9W 

JCCPindall "  ....                 1907-W. 

Gcoim  W.  Donaghey *  ....                  lPOP-13 

Joseph  T.Robinson •  ....                 ma 

W.fcoidliam *  ....  MMdia^23 

J..M.Ptttrel2 '  ....  Masch  23^Atig. « 

aW.Hayci "  ....                  1913-17 

C.H.  Brongh -  ....                  IffT 

State  MHitia.^  There  are  6^19  officers  and 
enlisted  men  (June  1917).  Two  permanent  army, 
camps  —  Camp  Pike  and  Fort  Logan  H.  Roots  • 
—  are  located  across  the  river  from  Little  Rode 
Eberts  Field,  an  aviation  centre,  is  located  near 
Lonoke. 

PoliticSr^  The  State  has  been  democratic 
since  1874.  It  sends  seven  representatives  to 
G>nares6. 

History.^-  De  Soto  was  the  first  white  man. 
to  set  foot  in  the  State;  the  French  explorers^ 
Marcmette  and  Joliet,  came  down  the  Mississippi, 
in  1673  Euid  found  near  the^  mouth  oi  the  Ar- 
kansas River  a  trihe  of  Indians,  the  Arkansas 
from  whom  the  State  and  river  were  nataedL 
The  first  settlement  was  made  under  directioa 
of  De  Tonti  at  Arkansas  Post  in  1686  a  iem 
miles  above  the  mouth  ocf  the  Arkansas  River.. 
Bm  settlement  was  slow  and  inhabitants  were 
very  few  in  1803  whea  the  Unked  States  a&> 
quired  the  territory  aa  a  part  of  LouisianiL  la 
1812  it  was  separated  from  Louisiana  as  a  P?Xt^-^^T^ 
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of  Missouri.  In  1819  Arkansas  Territory,  in-* 
eluding  what  is  now  Oklahoma,  was  organized 
It  was  admitted  as  a  slave  State  15  June  1856. 
Though  settled  chiefly  by  the  southern  people 
it  was  greatly  divided  on  the  question  of  j^eces- 
sion  and  the  convention  adjourned  without 
passing  an  ordinance,  but  President  Lincoln's 
call  for  troops  led  to  the  reassembling  of  the 
convention  and  the  ordinance  of  secession  was 
adopted  6  May  1861.  Several  battles  took  place 
in  the  State,  but  it  did  not  suffer  from  military 
operations  like  the  others.  By  1863  a  large  part 
of  the  State  had  been  recovered  by  the  Union 
and  a  loyal  State  government  was  established 
in  1864,  with  Isaac  Murphy,  governor.  How- 
ever the  State  had  to  undergo  reconstruction  and 
was  not  readmitted  to  the  Union  until  23  June 
1868.  The  anarch]^  of  the  carpet-bag  regime 
reached  its  climax  in  1872  in  an  armed  conflict 
between  Brooks  and  Baxter  for  the  governor-  , 
ship.  The  Democrats  supported  Baxter,  Re- 
publican, and  he  held  until  1874.  A  new  consti- 
tution was  adopted  that  year  and  the  Democrats 
recovered  the  State  government,  which  they 
have  held  ever  since. 

The  constitution  of  1874,  which  was  some- 
what reactionary  in  type,  is  still  in  force, 
though  13  amendments  have  been  added.  The 
most  radical  is  that  providing  for  the  initiative 
and  referendum  (1910).  In  recent  years  the  leg- 
islature has  passed  some  progressive  and  a  few 
radical  measures.  The  attempt  to  regulate 
freight  and  passenger  rates  on  railroads  (1907) 
was  taken  into  the  Federal  courts,  along  witn 
like  attempts  in  Minnesota  and  Missouri.  After 
a  long  delay  the  action  of  the  State  was  sus* 
tained  in  part,  but  soon  overruled  by  new  suits 
and  decisions.  A  drastic  anti-trust  act  (1905) 
drove  the  insurance  companies  and  some  other 
concerns  out  of  ^e  State  for  a  while,  but  it 
was  amended  and  the  companies  returned.  The 
^fellow  servants'  rule  was^  abolished  after  a 
long  drawn-out  fight.  The  convict  lease 
system  has  been  greatly  improved  and  vir- 
tually abolished.  The  legislature  of  1915 
passed  a  State-wide  prohibition  law,  though  a 
similar  law  originated  by  petition  had  been  re- 
jected in  1912,.  a  drastic  mheritance  tax  law,  and 
a  minimum  wage  law.  In  1917  the  ballot  was 
conferred  on  women  iti  primary  elections;  the 
tax  laws  were  revised ;  an  amendment  was  sub- 
mitted authorizing  the  State  to  issue  $9,000,000 
of  bonds  to  loan  to  farmers  for  the  purchase 
of  lands;  and  a  convention  was  called  to  re- 
vise the  constitution.  The  convention  met,  ap- 
pointed committees,  and  adjourned  to  July, 
1918. 

The  first  opportunity  to  use  the  initiative 
and  referendum  came  in  1912.  One  legislative 
act  was  referred  by  petition  and  three  other 
acts  originated  under  the  initiative.  The  first 
was  a  revenue  law,  the  others  related  to  pro- 
hibition, elections  and  uniform  and  free  text- 
books. All  were  rejected.  Five  amendments 
were  voted  on,  two  submitted  by  the  legisla- 
ture and  three  under  the  initiative.  One,  the 
•grandfather  clause,*  was  defeated.  All  the 
others  received  a  majority  of  the  votes  cast 
on  them,  but  the  Supreme  Court  held  that  only 
three  could  be  submitted  at  one  time  and  that 
a  majority  of  the  total  vote  cast  was  required 
for  adoption.  This  cut  out^  all  initiated  amend- 
ments except  the  one  limiting  the  legislature 
to    60   days.      In    1914    two    acts    were    sub- 


mitted under  the  initiative,  a  child  labor 
law  after  the  preceding  legislature  had  re- 
fused to  pass,  one,  and  a  •publicity*  act,  which 
subsidizes  the  press  'through  public  advertising. 
Both  were  adopted.  An  amendment  (b^  peti- 
tion, 1916)  providing  for  good  roads  received  a 
majority  of  the  vote  cast  on  it,  but  not  a  ma- 
jonty  of  the  total  vote.  A  primary  election  law, 
the  repeal  of  the  prohibition  law  and  two 
amendments  originated  by  petition  were  sub- 
mitted in  1916.  The  first  was  adopted.  Also 
the  amendment  raising  the  limit  of  the  school 
tax  to  12  mills.    The  others  failed. 

Bibliography.— <The  South  in  the  Building 
of  the  Nation>  (Vols.  Ill,  V,  VI.  Richmond 
1909)  ;  Publications  of  the  Arkansas  Historical 
Society  (3  vols^  Fayetteville  1906-  ) ;  Harris, 
Maxwell  and  Keifer,  <Wood  Using  Industries 
and  Natural  Forests  of  Arkansas'  (U.  S.  Forest 
Service  Bulletin,  No.  106,  1912) ;  U.  S.  Geologi- 
cal Survey,  Mineral  Resources  •  Publications  of 
the  State  Geolo^cal  Survey,  Branner,  Purdue, 
Steele  (Fayetteville)  ;  Reports  of  the  Secretary 
of  State,  the  Auditor  and  Superintendent  of 
Public  Instruction  (Little  Rock). 

David  Y.  Thomas, 
Professor   of  History   and   Political  Science, 
University  of  Arkansas. 

ARKANSAS,  University  of,  a  State  insti- 
tution founded  in  1871  at  Fayetteville,  Ark.  It 
comprises  a  college  of  liberal  arts  and  sciences, 
colleges  of  en^neering  and  agriculture,  an  agri- 
cultural experiment  station  and  a  department 
of  education.  The  medical  and  law  faculties 
are  located  at  Little  Rock  and  at  Pine  Bluff 
there  is  a  branch  normal  college  for  negroes. 
The  annual  income  is  about  $250,000,  derived 
from  Federal  and  State  endowments  and  appro- 
priation. The  university  plant  and  ground  arc 
valued  at  more  than  $1,000,000.  The  library 
contains  25,000  volumes.  The  State  appro- 
priates $20,000  annually  to  the  medical  school. 
Tuition  is  free  in  all  departments  except  in 
the  professional  schools.  In  1917  the  institu- 
tion had  70  instructors  and  814  students. 

ARKANSAS  CITY,  Kan.,  city  of  Cowley 
County,  50  miles  southeast  of  Wichita,  near 
the  southern  border  of  the  State,  on  Arkansas 
River,  near  the  Walnut  River,  and  furnished 
with  water  power  by  a  canal  uniting  them.  It 
was.  settled  as  Greswell  in  1870,  and  incor- 
porated under  its  present  name  in  1872.  It  is 
on*  the  Atchison.  Topeka  and  Santa  Fe,  the 
Missouri  Pacific,  the  St.  Louis  and  San  Fran- 
cisco, the  Midland  Valley  and  Kansas  S.  W.  railr 
ways,  and  manufactures  agricultural  implements, 
windmills,  wire  mattresses,  flour  and  lumber. 
The  new  western  oil  fields  around  have  added 
largely  to  its  prosperity  and  it  has  a  large  trade 
with  Indian  posts  and  agencies  in  Oidahoma 
and  Indian  Territory.  It  contains  a  United 
States  Indian  School ;  operates  municipal  water 
works ;  and  since  1912  is  governed  by  commis- 
sion.    Pop.  8^500. 

ARKANSAS  POST,  Ark.,  village  in  Ar- 
kansas County;  on  the  Arkansas  River,  117 
miles  southeast  of  Little  Rock.  It  is  on  a  high 
bluff  and  was  the  site  of  the  first  settlement 
made  within  tfie  present  limits  of  Arkansas  1^ 
French  missionaries  in  1685.  Its  elevated  loca- 
tion gave  it  considerable  military  importance 
during  the  Civil  War.  The  Confederates  es- 
tablished strong  works  here,  which  were  re- 
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duced  by  a  combined  assault  of  a  portion  of 
the  Federal  army,  under  General  McClemand» 
and  a  naval  command  under  Admiral  Porter, 
on  11  Jan.  1863. 

ARKANSAS  RIVER,  the  largest  affluent 
of  the  Mississippi  save  the  Missouri;  length, 
nearly  2,000  miles ;  area  of  basin,  IS^fiOO  square 
miles;  mean  discharge,  63,000  cubic  feet.  It 
rises  in  central  Colorado;  flows  east  with  a 
rapid  current  through  deep,  narrow  canons, 
and  over  a  rocky  bed  till  it  emerges  on  the 
naked,  arid  plains  of  eastern  Colorado  and 
western  Kansas;  runs  east  several  hundred 
miles  in  Kansas,  and  turning  southeast  leaves 
it  near  Arkansas  City.  It  then  cuts  a  cantle  off 
Oklahoma, —  where  it  receives  the  Cimar- 
ron and  the  broad  shallow  Canadian  from 
the  west,  with  the  Verdigris  and  Neosho  from 
the  .north, —  and  becomes  navigable  650  miles 
to  its  mouth  in  Arkansas  (which  it  bisects).  In 
Fremont  County,  Colo.,  it  flows  through  the 
Royal  Gorge,  one  of  the  deepest  canons  in  the 
United  States. 

ARKANSAS  STONE,  a  name  given  to 
the  oilstones  made  from  two  grades  of  novacu- 
lite  quarried  in  Hot  Springs,  Garland  County, 
and  also  in  adjoining  counties  in  Arkansas. 
The  rocks  cover  a  large  area  and  yield  the 
finest  whetstones.  From  them  the  highest 
grades  of  both  whetstones  and  razor  hones  are 
made. 

ARKLOWf  Ireland,  seaport  town  of 
county  Wicklow,  14  miles  southwest  of  the 
town  of  that  name,  on  the  right  bank  and  just 
above  the  mouth  of  the  Avoca,  here  crossed  by 
a  bridge  of  19  arches.  Fishing  is  the  chief  in- 
dustry, gunpowder  is  manufactured,  and  copper 
and  lead  are  exported.  There  are  remains  of 
an  old  monastery,  and  of  the  castle  of  the  Or- 
monds,  the  latter  destroyed  by  Cromwell  in 
1649.  Here  in  1798  the  United  Irishmen  suf- 
fered a  defeat.    Pop.  5,000. 

ARKONA,  the  northeast  promontory  of 
the  German  island  of  Riigen,  in  the  Baltic.  Its 
chalk  cliffs  rise  to  a  height  of  177  feet,  topped 
with  a  lighthouse,  built  in  1827^  from  which 
the  Danish  island  of  Moen,  33  miles  northwest, 
can  be  seen.  Here  stood  the  famous  fortifica- 
tion (Slavonic,  Urkan)  so  lon^  impregnable, 
and  the  temple  of  the  Wend  deity  Swantcwiti 
the  most  sacred  sanctuary  of  the  Slavs  ox 
northern  Germany. 

ARKOSE,  ar-kos',  a  variety  of  sandstone 
that  contains  many  fragments  of  feldspar. 
Arkose  commonly  results  from  the  incomplete, 
or  mechanical  weathering  of  a  granite,  so  that 
the  grains  of  quartz  and  feldspar  fall  apart  into 
what  is  called  a  feldspathic  sand  or  arkose 
sand.  The  feldspar  grains  remain  unweathered. 
This  type  of  weathering  is  common  where 
frost  or  great  heat  without  much  moisture  is 
the  agent,  as  on  high  mountains  or  in  deserts. 
By  cementing  together  of  this  feldspathic  sand 
an  arkose  results. 

ARKWRIGHT,  Sir  Richard.  English  in- 
ventor :  b.  Preston,  Lancashire,  23  Dec.  1732 ;  d. 
3  Aug.  1792.  He  was  the  youngest  of  13  chil- 
dren, and  was  bred  to  the  trade  of  a  barber. 
His  residence  in  a  cotton-spinning  district  (Bol- 
ton) drew  his  attention  to  the  operations  of 
that  manufacture;  but  he  was  35  before  he  de- 
voted himself  to  consideration  of  the  subject. 


The  spvnning'jenny,  invented  in  1767  by  Har- 
greaves,  gave  the  means  of  spinning  20  or  30 
threads  at  once  with  no  more  labor  than  had 
previously  been  required  to  spin  a  single  thread ; 
but  the  thread  spun  by  the  jenny,  could  not, 
however,  be  used  as  warp;  being  destitute  ol 
the  firmness  required.  Arkwright  supplied  this 
deficiency  by  the  invention  of  the  spinning- 
frame,  which  spins  a  vast  number  of  threads  of 
any  degree  of  nneness  and  hardness,  leaving  the 
operator  merely  to  feed  the  machine  with  cot- 
ton and  to  join  the  threads  when  they  happen 
to  break.  His  invention  introduced  the  system 
of  spinning  by  rollers,  the  carding  or  roving 
as  it  is  technically  termed  (that  is,  the  soft,  loose 
strip  of  cotton)  passing  through  one  pair  of 
rollers  and  being  received  by  a  second  pair, 
which  are  made  to  revolve  with  three,  four  or 
five  times  the  velocity  of  the  first  pair.  By 
this  contrivance  the  roving  is  drawn  out  into 
a  thread  of  the  desired  degree  of  tenuity,  a 
twist  being  given  to  it  by  the  adaptation  of  the 
spindle  and  fly  of  the  old  flaxwheel  to  the  ma- 
cninery.  The  precise  date  of  his  invention  is 
not  known,  but  it  is  most  probable  that  the  idea 
of  spinning  by  rollers  had  occurred  to  his  mind 
as  early  as  the  period  when  Hargfreaves  was 
engaged  in  the  invention  of  the  jenny.  He  re- 
moved to  Nottingham  in  1768,  in  order  to  avoid 
the  attacks  of  the  lawless  rabble  who  thought 
his  machines  would  deprive  many  workmen  of 
a  livelihood.  Arkwright  erected  his  first  mill, 
which  was  driven  by  horses,  at  Nottingham,  and 
took  out  a  patent  for  spinning  by  rollers,  in 
1769.  He  built  a  second  factory  on  a  much 
larger  scale  at  Cromford,  in  Derbyshire,  in  1771, 
the  machinery  being  turned  by  a  waterwheel, 
and  having  made  several  additional  discoveries 
and  improvements,  took  out  a  fresh  patent  for 
the  whole  in  1775,  thus  completing  a  series  of 
ingenious  and  complicated  machinery.  When 
the  importance  of  his  inventions  became  known 
efforts  were  made  to  have  the  patent  set  aside, 
and  in  1781  Arkwright  brought  actions 
against  a  number  of  persons  for  mvading  his 
patent.  Only  one  cause  was  tried,  that  against 
Colonel  Mordaunt  in  the  Court  of  King's 
Bench  in  July  1781 ;  and  in  that  the  verdict  went 
against  Arkwright  on  the  ground  of  defective 
specification.  In  February  1785,  a  second  action 
was  tried,  in  the  court  of  common  pleas,  in 
which  Arkwright  brought  a  number  of  persons 
to  prove  that  they  could  make  machines  from 
his  specifications,  in  consequence  of  which  he 
obtained  a  verdict  in  his  favor.  This  pro- 
ducing great  alarm  among  many  who  had 
erected  machines  for  cotton  spinning,  and  from 
whom  a  royalty  was  demanded,  in  order  to 
settle  the  dispute  a  suit  was  brought  against 
Arkwright  in  the  Court  of  King's  Bench,  in 
which  the  whole  question  was  argued,  not  only 
as  to  the  intelligibility  of  his  specification,  but 
on  the  less  technical  and  more  important  ground 
of  his  not  being  himself  the  inventor  of  the 
machines  for  which  he  had  obtained  a  patent. 
After  a  long  and  ably-conducted  trial  a  verdict 
was  given  against  Arkwright,  and  in  November 
1785  the  patent  was  canceled.  None  of  Ark- 
wright's  most  intimate  friends,  or  those  best  ac- 
quamted  with  his  character,  ever  had  the  slight- 
est doubt  with  respect  to  die  originality  of  his 
invention.  In  1786  Arkwright  leceived  the 
honor  of  knighthood  from  George  III,  and  un- 
like many  inventors,  he  amassed  a  large  fortune         ^ 

Digitized  by  V^OOQ IC 


902 


ARLBERG  — ARM 


bjr  his  inventions.  Consult  Baines,  ^History  of 
Cotton  Manufacture^  (London  1861),  and  Une, 
*The  Cotton  Manufacture  of  Great  Britain > 
(London). 

ARLBERG.  a  mountain  pass  between  the 
Rhaetian  and  the  Lech  Alps,  in  the  west  of 
Tyrol;  between  Tyrol  and  Vorarlberg,  pierced 
by  one  of  the  longest  railway  tunnels  in  the 
world.  It  is  six  and  one-half  miles  long,  was 
finished  in  November  1883  and  connects  the  val- 
ley of  the  Inn  with  that  of  the  Rhine,  and  the 
Austrian  railway  system  with  the  Swiss  rail- 
ways. In  1786  a  road  was  constructed  across 
the  pass  and  was  for  a  long  time  the  only 
means  of  communication  between  Vorarlberg 
and  the  rest  of  the  country. 

ARLES,  arl,  (ancient,  Arelate),  France, 
town  on  the  Rhone,  about  25  miles  from  its 
mouth,  in  the  department  of  Bouches-du-Rhone. 
A  canal  has  been  cut  which  connects  it  with  the 
Mediterranean.  It  stands  on  a  rocky  limestone 
eminence,  sloping  to  the  river,  and  has  irregular 
streets,  presenting  many  interesting  features. 
In  a  large  square  is  an  ancient  granite  monolith, 
and  among  other  remarkable  objects  are  the 
Romanesque  cathedral  of  Saint  Trophimus, 
with  a  fine  portal  and  some  good  paintings  and 
sculptures;  and  especially  numerous  ancient  re- 
mains, of  which  the  most  conspicuous  are  those 
of  a  Roman  amphitheatre  which  accommodated 
24,000  spectators,  and  those  of  a  Roman  theatre. 
It  has  railway  workshops,  manufactures  silk, 
hats,  flour,  etc.,  and  forms  a  market  for  the 
productions  of  the  surrounding  country.  It 
possesses  a  college,  a  naval  school,  a  public 
library  and  several  museums.  Aries  was 
founded  several  centuries  before  the  Christian 
era  and  was  the  chief  colony  of  Massilia  (Mar- 
seilles). In  the  4th  and  bth  centuries  several 
church  councils  met  here.  From  897  to  1150  it 
was  the  capital  of  a  kingdom  bearing  its  name. 
Pop.  (1911)  16,746. 

ARLINGTON,  Mass.,  town  in  Middlesex 
County,  about  seven  miles  northwest  of  Boston, 
on  the  Boston  &^  Maine  Railroad.  It  contains 
several  fine  buildings,  among  which  is  a  library 
given  to  the  town  by  Mrs.  Eli  Robbins  at  a 
cost  of  $200,000.  The  town  has  electric  lights 
and  car  service  to  Boston,  of  which  it  is  prac- 
tically an  attractive  residential  suburb.  Local 
industries  include  flower  and  market  gardening, 
chrome  works,  piano  case  and  wire  factories. 
The  United  States  census  of  1914  recorded  19 
manufacturing  establishments  of  factory  grade, 
employing  303  persons,  of  whom  246were  wage 
earners,  receiving  a  total  of  $185,000  annually 
in  wages.  The  capital  invested  amounted  to 
$1,056,000  and  the  year's  output  was  valued  at 
$641,000.  As  Menotomy,  Arfington  was  settled 
about  1650 ;  in  1807  it  was  renamed  West  Cam- 
bridge, and  received  its  present  name  in  1867. 
Pop.  12.000. 

ARLINGTON,  Wash.,  town  in  the  north- 
em  part  of  Snohomish  County,  at  the  con- 
fluence of  the  forks  of  the  Stilliguamish  River, 
and  on  the  Northern  Pacific  Railroad,  60  miles 
north  of  Seattle  and  22  miles  northeast  of 
Everett,  the  county-seat.  It  has  saw  mills,  a 
shingle  mill,  a  creamery  and  pasteurizing  plant, 
cannery,  machine  shops,  blacksmith  and  car- 
penter shops,  two  banks,  a  post-office,  two 
hospitals  and  a  weekly  newspaper.  It  has  a 
graded  school  system,  with  a  fully  accredited 


high  school,  and  six  churches  representing  the 
leading  denominations.  The  principal  agricul- 
tural industries  are  dairying,  grain-growing, 
bush-fruit  growing,  etc.  Poultry  raising  is  also 
important.  The  lumber  industry  is  extensive. 
The  two  banks  have  resources  aggregating 
^600,000.  The  assessed  valuation  of  the  town 
IS  $450,000,  said  to  represent  but  33  per  cent 
of  the  actual  value.  The  annual  expenses 
amount  to  about  $8,000,  of  which  about  $1,000 
are  raised  otherwise  than  by  direct  taxes.  The 
government  is  vested  in  a  mayor  and  council. 
Pop.  1.500. 

ARLINGTON  CONFEDERATE  MON- 
UMENT  ASSOCIATION.  During  the  ad- 
ministration of  President  McKinley  the  Con- 
federate dead  buried  in  the  city  of  Washington, 
D.  C,  and  vicinity  were  removed  to  the  Na- 
tional Cemetery  at  Arlington,  Va.,  the  old  home 
of  Robert  E.  Lee,  where  they  were  reinterred 
in  a  plot  of  ground  set  apart  by  the  President 
for  that  purpose  and  designated  *The  Con- 
federate Section.®  The  Arlington  Confederate 
Monument  Association  was  formed  for  the 
purpose  of  erecting  in  this  section  a  suitable 
monument  to  the  dead  there  buried  and  to 
stand,  in  a  larger  sense,  as  a  memorial  to  all 
those  who  lost  their  lives  in  defense  of  the 
Confederacy,  as  well  as  to  the  cause  they 
represented. 

ARLON,  arlon,  Belgium,  the  capital  of 
the  province  of  Luxembourg,  in  the  midst  of 
the  woods  and  mountain  ridges  of  the  Ar- 
dennes. It  is  a  thriving  place,  with  manufac- 
tures of  ironware,  leather,  tobacco,  earthen- 
ware and  clay  pipes.  It  appears  in  the  Antonine 
Itinerary,  and  from  the  coins,  inscriptions  and 
other  antiquities  found,  must  have  possessed 
some  importance  even  in  the  time  of  the  Ro- 
mans. It  is  mentioned  under  its  present  name 
in  870,  in  connection  with  the  partition  of  Lor- 
raine. It  has  suffered  much  in  the  various  wars 
which  swept  across  this  part  of  Europe.  From 
1684  to  1697  it  was  in  the  hands  of  the  French. 
It  was  ceded  to  Belgium  in  1831.  Pop.  (1910) 
12,012. 

ARM,  a  term  technically  applied  to  that 
portion  of  the  upper  extremity  of  the  body 
extending  from  the  shoulder  joint  to  the  elbow, 
but  popularly  used  to  denote  both  arm  and  fore- 
arm. The  arm  proper  has  one  large  and  strong 
bone,  the  humerus,  covered  by  strong  muscles, 
whicn  protect  the  blood  vessels  and  nerves.  The 
upper  end  of  the  humerus  fits  into  the  head 
of  the  scajpula  and  with  the  clavicle  forms  the 
shoulder  joint.  The  head  of  the  humerus  is 
held  in  the  joint  partly  by  ligaments,  but  mainly 
by  the  muscles  attached  to  it.  The  motions  of 
tne  arm  are  many.  Those  muscles  that  move 
the  arm  inward  toward  the  chest  are  known  as 
the  abductors.  These  are  the  pectoralis  major, 
coraco  brachialis,  which  also  flex  the  arm,  and 
the  latissimus  dorsi  and  teres  major,  which  also 
extend  the  arm.  The  arm  is  moved  away  from 
the  body  by  the  deltoid,  a  large  muscle  on  the 
outer  side,  and  the  supraspinatus,  a  smaller 
muscle  going  from  the  scapula.  The  arm  is 
rotated  outward  by  the  infraspinatus  and  the 
teres  minor,  and  rotated  inward  by  the  sub- 
scapularis.  All  of  these  muscles  are  fastened 
about  the  upper  part  of  the  humerus.  The 
greater  mass  of  the  muscles  of  the  arm  are 
those  that  go  to  the  forearm  and  that  move 
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that  member.  Those  that  flex  the  forearm,  or 
bend  the  elbow,  are  the  biceps,  the  brachiates 
and  the  brachio-radials,  the  former  being  the 
most  important.  It  also  aids  in  turning  the 
forearm  palm  downward.  The  muscles  that  ex- 
tend or  stretch  the  forearm  are  the  triceps  and 
the  anconeus.  There  are  odier  movements  of 
the  forearm.  The  arm  having  two  bones,  the 
radius  and  ulna,  one  turns  on  the  other  and  the 
movements  of  pronation  and  supination  are 
produced.  Pronation  is  accomplished  by  two 
muscles,  ^e  pronator  teres  and  the  pronator 
quadratus;  the  supinator  makes  the  movement 
outward.  The  movements  of  flexion  and  ex- 
tension take  place  in  the  elbow  joint,  which  is 
hinged  like  those  of  pronation  and  supination, 
just  below  the  elbow  joint,  the  radius  moving 
on  the  ulna.  The  union  of  the  radius  and  ulna 
with  the  bones  of  the  wrist  make  a  hinge-like 
jointy  the  wrist  joint.  Movements  at  the  wrist 
are  m  four  directions,  flexion  and  extension, 
abduction  and  adduction.  These  movements, 
as  well  as  those  of  the  fingers,  are  made  by  a 
large  grou^  of  muscles  some  20  in  number. 
There  are  in  all  48  muscles  concerned  in  the 
movements  of  the  arm,  forearm  and  hand.  The 
blood  supply  of  the  arm  is  derived  from  the 
brachiocephalic  of  the  right  side  and  from  the 
arch  of  the  aorta  on  the  left  (see  Aorta)  in 
a  single  main  trunk  that  divides  at  the  bend  of 
the  elbow.  The  first  portion  is  called  the  sub- 
clavian and  is  not  m  the  arm  proper;  the 
axillary,  or  second  portion,  begins  at  the  outer 
border  of  the  first  rib  and  becomes  the  brachial 
just  about  the  armpit  where  it  may  be  felt  and 
compressed.  The  brachial  artexy  is  the  great 
trunk  of  the  arm.  It  may  be  felt  just  inside 
the  inner  edge  of  the  biceps  muscle  about  the 
middle  and  there  may  be  readily  compressed 
in  case  of  luemorrhage.  At  the  bend  of  the 
elbow  the  brachial  arterv  divides  into  the  radial 
and  ulnar,  which  supply  the  outer  and  inner 
sides  of  the  forearm  respectively.  The  radial 
artery  is  the  one  most  frequently  felt  in  deter- 
mining the  pulsej  the  ulnar  may  be  used  but  as 
it  lies  deeper  it  is  felt  less  easfly.  In  the  hand 
these  arterial  branches  anastomose  to  form  a 
superficial  and  a  deep  palmar  arch  from  which 
branches  go  to  supply  the  fingers.  Haemorrhages 
in  the  palm  of  the  hand  can  be  controlled  there- 
fore only  by  controlling  both  radial  and  ulnar 
arteries,  or  better  by  controlling  the  brachial 
just  above  the  bifurcation  in  the  elbow.  This 
may  be  done  by  strongly  flexing  the  forearm  or 
by  something  held  against  the  artery.  The  prin- 
cipal veins  of  the  forearm  are  the  ulnar,  the 
median  and  the  radial;  of  the  arm  the  cephalic 
and  basilic  These  empty  into  the  axillary  vein 
and  this  into  the  sub-clavian.  The  nerve  suiv- 
ply  of  the  arm  is  derived  from  the  spinal  cord 
trom  the  fifth,  sixth,  seventh  and  eighth  cervical, 
and  the  first,  second  and  third  thoracic  nerves. 
These  form  a  complex  plexus,  the  brachial 
plexus.  The  main  branches  going  to  the  differ- 
ent muscles  and  supplying  the  sldn  areas  are 
the  median,  ulnar,  musculo  spiral,  musculo 
cutaneous  and  circumflex.  Their  (ustribution 
is  exremely  complex.  See  Joint,  Diseases  of. 
ARMADA,  ar-ma'd^  or  Sr-ma'd^,  the 
Spanish  name  for  any  armed  force,  especially 
a  naval  force.  The  term  Spanish  Armada  is 
applied  to  that  great  naval  armament  which 
Philip  II.  in  1588,  fitted  out  under  the  command 
of  the  Duke  of  Medina- Sidonia  and  Martinez 


de  Recaldo,  against  Qtieen  Elisabeth,  with 
the  view  of  conquering  England.  The  fleet 
consisted  of  131  ^reat  and  many^  smaller  ships 
of  war,  and  earned  19,000  marines  and  8»000 
sailors.  The  ships  had  scarcely  left  Lisbon 
on  29  Mav  1588  when  they  were  scattered  l^  a 
storm  and  had  to  be  refitted  in  Corunna.  Ad«* 
vancing  in  the  form  of  a  half -moon  of  seven 
miles  in  extent,  it  came  in  sight,  off  Plymouth, 
of  the  English  fleet,  scarcely  numbering  80  sail, 
and  commanded  by  Lord  Howard,  who,  en- 
deavored by  dexterous  seamanship  and  the 
discharge  of  well-directed  volleys  of  shot  at 
alternately  long  and  short  distances,  to  damage 
the  vessels  of  the  enemy.  Some  of  these,  in- 
cluding the  galleon  laden  with  treasure,  fell 
into  the  hands  of  the  £nglisl\or  were  destroyed. 
Arrived  at  length  off  Dunkirk,  on  the  7  August 
the  armada  v^as  becalmed  and  thrown  into  sudi 
confusion  by  the  arrival  in  the  fleet  of  eight 
fire-ships  sent  by  the  English  admiral,  that  on 
the  morning  of  the  8th  Lord  Howard  was  en- 
abled to  attack  it  on  several  sides.  Notwith- 
standing a  brave  resistance,  many  of  the 
Spanish  vessels  were  destroyed  or  fell  into  the 
hands  of  the  English  and  Dutch,  and  in  con- 
sequence the  Duke  of  Medina-Sioonia  resolved 
to  abandon  the  enterprise,  conceiving  the  idea 
of  conveying  his  fleet  to  Spain  by  a  voyage 
round  the  north  of  Great  Britain.  A  hurricane 
which  now  broke  forth  with  tremendous  vio- 
lence on  the  already  dispirited  Spaniards,  scat- 
tered their  ships  in  all  directions.  Some  went 
down  on  the  cliffs  of  Norway,  others  in  the 
open  sea  and  still  others  on  the  Scottish  coast 
About  JO  vessels  reached  the  Atlantic  Ocean, 
and  of  these  several  were  driven  by  a  west  wind 
on  the  coast  of  Ireland  and  wrecked.  In  all* 
the  armada  is  said  to  have  lost  in  the  open  sea 
72  large  vessels,  exclusive  of  smaller  craft,  and 
10,185  men,  while  every  family  of  distinction  in 
Spain  had  to  mourn  the  loss  of  one  or  more  of 
its  members.  Only  about  50  vessels  reached 
Spain  on  the  return  voyage. 

Bibliography.— Corbett,  ^Drake  and  the 
Tudor  Navy^ ;  Creasy,  *  Fifteen  Decisive  Bat- 
tles' ;  Froude,  ^The  Spanish  Story  of  the  Ar- 
mada' (London  1892) ;  Gardiner,  ^Historical 
Biographies:  Drake';  Green,  < History  of  the 
English  People';  Motley,  ^History  of  the 
Umtcd  Netherlands';  Laughton,  J.  K.  (ed.), 
<Sute  Papers  Relating  to  the  Defeat  of  the 
Spanish  Armada'  (London  1894). 

ARMADALB,  the  title  of  a  novel  by 
Wilkie  ColUns  (1866).  The  plot  of  this,  like 
that  of  ^The  New  Magdalen'  and  others  of  its 
author's  later  novels,  is  a  gauntlet  of  defiance 
to  the  critics  who  had  asserted  that  all  the  in- 
terest of  his  stories  lav  in  the  suspension  of 
knowledge  as  to  the  denouement.  The  ma- 
chinery IS  in  full  view,  yet  in  sjnte  of  this  dis- 
closure, the  reader's  attention  is  held  until  he 
knows  whether  the  villain  or  her  victims  will 
come  out  victorious. 

ARMADILLO  (Sp.  dim.  of  armada, 
armed,  referring  to  its  bony  shell).  1.  A. 
edentate,  mammal  of  the  family  Das^podida, 
found  in  South  and  Central  America  and 
notable  for  its  defensive  armor.  This  armor 
consists  of  small  roundish  bony  plates,  ossified 
within  the  sldn,  and  united  to  form  solid 
shields,  one  over  the  shoulders,  one  over  the 
haunches,  and,  between  these  two,  tranverse 
bands   of  movable   plates,  which  protect,  but  j 
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leave  freedom  of  motion,  to  the  trunk  of  the 
body.  These  plates  are  overlaid  by  a  thin, 
hono^  pellicle,  and  between  them  grow  hairs 
varying  in  length  and  amount  with  the  species, 
from  almost  none  in  some  to  a  coat  in  others, 
hiding  the  shell;  and  the  unarmored  central 
surface  is  also  hairy.  The  head  is  provided 
with  a  shield  entirely  separate  from  that  of  the 
shoulders,  and  in  some  species  even  the  tail  is 
protected  by  bands  of  plates.  The  various 
forms  of  armadillos  are  distinguished  largely 
by  the  number  of  movable  thin  bands  of  plates 
lying  between  the  large  fixed  anterior  and  pos- 
terior shields,  up  to  as  many  as  a  dozen  in  the 
cabassous  (Xenurus).  This  armor  serves  the 
purpose  of  defense,  and  some  of  the  tribe  (only 
those  of  the  genu9  Tolypeutes,  however),  in- 
crease its  value  by  exercising  the  power  of  roll- 
ing themselves  up  into  a  ball  so  that  the  tender 
under  parts  of  the  body  may  be  completely  pro- 
tected. This  ability  depends  upon  the  number 
of -bands  in  the  central  portion  of  the  armor- 
case.  Although  true  edentates,  these  animals 
have  a  few  small^  useless  teeth,  without  true 
roots ;  the  tongue  is  covered  with  a  sticky  fluid 
like  that  secreted  by  the  tongue  of  an  ant-eater, 
but  it  is  not  protrusile. 

The  armadillos  are  timid,  nocturnal  animals, 
living  on  insects,  carrion  and  vegetable  matter; 
their  legs  and  claws  are  adapteato  burrowing, 
and,  when  pursued,  they  usually  bury  them- 
selves more  quickly  than  the  pursuer  can  follow 
them.  Only  one  species  (Dasypus  villosus)  is 
sufficiently  adaptable  to  hold  its  own  when  a 
wild  region  is  settled;  the  others  soon  disap- 
pear. One  of  the  most  interesting  of  them  all 
IS  the  pichichago  (Chlatnydophorus  trunca- 
ius),  found  in  Argentina,  which  lives  entirely 
underground  like  a  mole,  and  exhibits  a  pe- 
culiar structure  in  many  ways,  the  body  hav- 
ing an  appearance  of  truncation,  as  if  the 
hinder  part  had  been  cut  squarely  off,  instead 
of  ending  in  curved  lines.  It  is  very  small, 
only  five  to  six  inches  long,  while  the  giant 
armadillo  (Priodon  gigas)  measures  three  feet, 
exclusive  of  the  tail  Some  of  the  armadillos 
range  north  and  south  as  far  as  Texas  and 
Argentina;  among  these  is  the  peba,  or  nine- 
banded  armadillo  (JTatusia  novemcincta) .  The 
family  is  divided  into  several  genera  and  the 
species  are  numerous  and  are  known  as  peludos, 
cabassous,  apars,  etc.,  elsewhere  described. 
They  are  eaten  by  the  South  Americans  and 
even  esteemed  delicate,  but  their  flesh  is  usually 
so  flavored  by  the  insects  and  decayed  matter 
which  they  eat  that  only  a  few  vegetable-eating 
species  are  inoffensive  to  an  unaccustomed 
palate. 

Many  forms  of  fossil  armadillos  are  known 
from  both  North  and  South  America,  a  fossil 
species  of  Dasypus  having  been  six  feet  long. 
Another  genus  was  Eutatus,  which  had  a 
shield  formed  of  36  distinct  bands,  of  which 
the  last  12  were  soldered  together.  These  lead 
back  to  the  large  group  Gravigrada.  (See 
Glyptodon;  Mylodon.)  Good  accounts  of  the 
armadillos  are  given  in  both  the  <  Standard^  and 
die  <New  (Royal)  >  Natural  Histories.  Constdt 
also  Hudson,  ^Naturalist  on  the  La  Plata > 
(1892) ;  Alston's  <Biologia  Americana  CentraP  ; 
<MammaIs>,  (187^-82),  with  colored  plates; 
Azara's  ^Historia  Natural  de  los  Paxaros  del 
Paraguay>  (Madrid  1805) ;  <Mammals  of  Uru- 
guay >  in  the  Proceedings  of  the  Zoological  So- 


ciety of  London  for  1894;  Newman  <The  Amer- 
ican Naturalist>   (September  1913). 

ARMADILLO,  in  entomology.  See  Wood- 
louse. 

ARMAGEDDON,  ar'm^-ged'don,  the 
great  battlefield  where  occurred  the  chief  con- 
flicts between  the  Israelites  and  their  enemies. 
The  name^  was  applied  to  the  tableland  of 
Esdraelon  in  Cralilee  and  Samaria,  in  the  cen- 
tre of  which  stood  the  town  Megiddo,  on  the 
site  of  the  modem  Lej jun ;  used  figuratively  in 
the  Apocalypse  to  signify  the  place  of  *the 
battle  of  the  great  day  of  Gk)d.*  From  the  ap- 
plications of  the  word  Armageddon  to  the  great 
battle  at  the  end  of  time  it  has  come  to  be 
used  for  any  great  slaughter  or  conflict. 

ARMAGH,  ar-ma^  Ireland,  a  county  in 
the  province  of  Ulster.  Its  area  is  about  500 
square  miles.  The  northern  part  of  the  county, 
bordering  on  Lough  Neagh,  consists  princi- 
pally of  extensive  bogs  of  great  depth,  with  a 
remarkably  black  soil.  Oats,  potatoes,  wheat, 
fruit,  flax  and  turnips  are  the  principal  crops. 
Cattle,  hogs  and  sheep  are"  raised.  The  manu- 
facture of  linen  is  carried  on  very  extensively. 
The  chief  towns  are  Armagh,  Lurgan,  Porta- 
down.  Armagh  is  the  county  town.  Pop.  (1901) 
125,238;  (1911)  120,291. 

ARMAGH,  Ireland,  city  and  capital  of  the 
county  of  Armagh.  It  contains  two  cathedrals, 
a  Protestant  and  a  Roman  Catholic;  county 
court-house,  prison,  infirmary,  lunatic  asylum, 
linen  hall,  music  hall,  a  public  library  and  an 
observatory.  In  the  MiddJe  Ages  Armagh  was 
an  extensive  and  populous  city,  and  celebrated 
for  its  learning,  having  at  one  period  7,000 
students  at  its  college.  There  is  a  modem  col- 
lege, a  barracks^  an  observatory  and  a  large 
libranr.  Among  its  benevolent  matitutions  are 
an  innrmar]^,  fever  hospital  and  lunatic  asylum. 
Linen  weaving  b  the  chief  industry.  Not  far 
from  Armagh  was  the  palace  of  Emania,  the 
royal  residence  from  the  5th  to  the  9th  cen- 
tury. Between  839  and  1092  the  Danes  sacked 
the  town  five  times.  Armagh  was  again  a 
battleground  in  the  rieligious  struggle  between 
the  English  and  Irish.  Pop.  (1911)7,356.  Con- 
sult Stuart,  J..  ^Historical  Memoirs  of  Armagh^ 
(Dublin  1900). 

ARMAGNAC,  ar'm^-ny^k'.  Counts  of,  an 
ancient  French  family,  said  to  have  sprung 
from  a  branch  of  the  Merovingians.  Many  of 
its  members  hold  a  prominent  place  in  the  his- 
tory of  France.  One  of  the  most  celebrated 
was  Bernard  VH,  son  of  John  H,  surnamed 
the  Hunchback.  He  succeeded  his  brother, 
John  III,  in  1391,  and  greatly  extended  his 
territories  by  the  most  unscrupulous  means, 
putting  several  of  his  relations  to  death  because 
they  stood  in  the  way  of  his  ambitious  schemes. 
Another  of  the  family,  John  V,  grandson  of 
the  above,  who  succeeded  his  father,  John  IV, 
in  1450,  made  himself  notorious  for  his  crimes. 
On  a  pretended  dispensation  from  the  Pope  he 
married  his  own  sister,  by  whom  he  had  three 
children.  Charles  VII  took  his  possessions,  but 
they  were  restored  by  Louis  XL  By  joining 
the  'League  for  the  Public  WeaP  he  was 
driven  into  Aragon  and  had  his  estate  forfeited. 
Armagnac  was  slain  by  the  King's  soldiers. 

ARMAGNAC,  the  title  of  a  former  dis- 
trict of  France  now  included  in  the  department 
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1  Pangolin  (Manis  pentadactyla) 

2  Three-banded  Armadillo  (Tolypeutes  tridnctus) 
S  Aard-Vark  (Orycteropus  afra) 


4  Pichiciago  (Chlamydophorus  truncatus) 

5  Tamandua  (Tamandua  tetradactyla) 

6  Great  Ant-Eater  CMyrmecophaga  jubata) 
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of  Gers.  Its  inhabitants  figured  largely  in  the 
wars  of  the  Middle  Ages,  one  of  their  contests 
being  known  as  the  *Armagnac  War,*  in  which 
the  Armagnac  mercenaries  of  the  Emperor 
Frederick  III  were  defeated  by  the  Swiss,  26 
Aug.  1444.  See  Berthault's  <L'Armagnac> 
(1899). 

ARMAGNAC  WAR,  The,  (Bellum  Ar- 
meniacum;  in  German  called  frequently  Ar- 
megeckenkrieg),  the  struggle  between  the  Swiss 
and  the  Armagnac  mercenaries  of  Frederick  III 
in  1444.  .The  war  was  concluded  by  the  defeat 
of  the  Armagnacs  at  Saint  Jacob  on  the  Birs 
26  Aug.  1444.    See  Armagnacs,  Thb. 

ARMAGNACS,  The,  mercenary  bands, 
derived  chiefly  from  the  district  of  Ar- 
magnac in  southern  France,  and  largely 
trained  in  the  army  recruited  in  1410  by  Count 
Bernard  of  Armagnac  for  his  contest  with  the 
Duke  of  Burgundy.  They  made  themselves  ex- 
tremely oppressive  in  France  through  their 
plundering;  and  when  the  Emperor  Frederick 
III  requested  auxiliary  troops  from  Charles 
VII,  to  assist  in  the  conquest  ^of  the  Swiss, 
the  latter  gladly  dispatched  the  Armagnacs. 
Doubtless  the  King  believed  he  might  at  the 
same  time  be  able  to  gain  control  of  territory 
on  the  left  bank  of  the  upper  Rhine.  What  is 
known  as  the  Armagnac  War  ensued.  In  Ger- 
many the  word  Armagnac  was  converted  into 
armer  Geek  (*poor  fool®),  and  the  war  fre- 
quently styled  ArmegeckenRrieg,  On  band  of 
^jOOO  Armagnacs  proceeded  by  way  of  Lor- 
raine, another  of  50,000  to  southern  Alsace, 
whence  it  marched  against  the  Swiss.  At  Saint 
Jacob  on  the  Birs,  a>  Aug.  1444,  it  was  badly 
defeated,  with  a  loss  of  6,000,  by  2,000  Swiss. 
It  then  retired  to  Alsace,  and  on  28  October  a 
treaty  (that  of  Ensisheixn^  was  concluded  be- 
tween France  and  the  Swiss  Confederation. 
The  Armagnacs  continued  for  a  time  to  work 
havoc  in  Alsace  and  Swabia,  where  the  peas- 
antry retaliated  by  condemning  to  death  an 
Armagnac  whenever  they  caugjit  one.  In  1445 
the  remnant  was  in  part  dismissed  by  Charles 
VII,  in  part  incorporated  with  other  companies 
of  soldiery.  Consult  the  article  by  Barthold  in 
Raumer's  ^Historisches  Taschenbuch^  (2d 
series,  Vol.  Ill,  1842);  Wulcken,  <Urkunden 
und  Schreiber,  betreffend  den  Zug  der  Armag- 
naken>  (Frankfort  1873)  ;  Chevalier,  U.,  ^Reper- 
toire  des  sources  historiques  du.moyen  age' 
(Montbeliard  1894)  ;  Dognon,  Paul,  ^Les  Ar- 
magnacs,' etc.,  in  Annates  du  Midi  (1889) ; 
Witte,  *Die  Armagnaken  im  Elsass,  1439-1445' 
(Strassburg  1889). 

ARMAMENT,  a  term  used  in  its  broader 
sense  to  designate  the  military  and  naval  equip- 
ments or  forces  of  a  nation;  in  its  more  tech- 
nical meaning  it  is  used  to  designate  the 
weapons  with  which  these  forces  are  supplied, 
such  as  ammunition  and  gun  mountings,  tor- 
pedoes, torpedo  tubes,  etc.  See  AMMUNrrioN; 
Army  ;  Ahms  and  Armor  ;  Naval  Guns  ;  War- 
ships, etc. 

ARMAMENT  DISTRICT.  For  the 
maintenance  and  improvement  of  the  mobile 
and  seacoast  artillery  and  accessories,  arma- 
ment districts  are  established  in  orders  from  the 
War  Department,  and  the  assignment  of  ar- 
niament  officers  to  the  charge  of  these  districts 
is  made  by  the  chief  of  ordnance.  These  officers 
keep  themselves  informed  of  the  condition  of 


the  material  by  inspections  and  by  direct  cor- 
respondence with  the  various  district  and  post 
commanders.  The  former  are  authorized  to 
make  the  necessary  repairs  to  material  in  their 
districts,  but  no  alterations  can  be  made  without 
the  authority  of  the  chief  of  ordnance.  Where 
repairs  indicate  improper  handling  or  neglect 
of  material,  the  circumstances  are  reported  to 
the  chief  of  ordnance.  When  mechanics  em- 
ployed by  an  armament  officer  are  on  duty  at  a 
post  or  in  a  district,  they,  in  the  absence  of  the 
armament  officer^  are  under  the  supervision  of 
the  post  or  distnct  commander.  When  a  part 
of  or  an  accessory  to  an  article  constituting  a 
portion  of  the  armament  of  a  district  becomes 
obsolete  and  is  replaced,  the  obsolete  part  or 
accessory  is  transferred  by  the  district  com- 
mander to  an  arsenal  to  be  designated  by  the 
armament  officer. 

ARMAND,  ar'man,  Charies  Teffin,  (Mar- 
quis DE  LA  Rouarie),  French  soldier:  b.  1753; 
d.  1793.  He  was  dismissed  from  the  French 
army  for  fighting  a  duel  about  an  actress.  Com- 
ing to  America  in  1777,  he  was  given  a  colonel's 
commission  in  the  Atnerican  army,  succeeded 
Pulaski  in  command  of  the  ^Pulaski  Legion,'  in 
1779,  soon  renamed  ®Armand*s  Partisan  Gjrps,* 
and  became  a  brigadier-general  in  1783.  Re- 
turning to  France  he  was  active  on  the  Royalist 
side  in  the  French  Revolution.  Consult  the 
*  Memoir  >  by  Townshend  Ward  (in  Pennsyl- 
vania Magazine  of  History  and  Biography, 
Philadelphia  1878). 

ARMANDB,  an  elder  sister  of  Hen- 
riette   in    Moli^re's    <Les    Femmes    Savantes.> 

ARMANSPERG,  ar'm^ns-perg,  Joseph 
Lndwig,  Count  von»  Bavarian  statesman:  b. 
1787  ;'d.  1853.  He  became  Bavarian  minister  of 
foreign  affairs  in  1826,  and  later  of  the  interior 
and  finances.  His.  opposition  to  the  claims  of 
Rome  drew  upon  him  the  hatred  of  the*  Catholic 
clergy  and  contributed  to  bring  about  his  dis- 
missal. He  accompanied  King  Otho  to  Grreece 
in  1830.  He  was  president  of  the  regency  of 
Greece,     1833-35,    and    chancellor    of     state, 

ARMATOLBS,  ar'mi-tdlz,  bodies  of  Greek 
militia  inhabiting  districts  in  the  mountains  of 
Greece  assigned  to  a  capitani  for  protection 
before  Greece  became  inde^ndent  of  Turkey. 
To  these  fastnesses  fled  the  independent  part  of 
the  Greeks,  in  order  to  continue  the  war  under 
leaders  called  capitanis.  A  capitani  collected 
generally  a  troop  of  from  50  to  200  men,  who 
remained  true  to  him  through  every  variety  of 
fortune,  and  attacked  the  enemy  everywhere. 
Thus  involved  in  an  endless  struggle  with  their 
oppressors,  these  Greeks  were  apt  to  degenerate 
and  become  little  better  than  bandits.  A  large 
number  of  them  wete  careful  to  confine  their 
depredations  to  Mussulmans;  but  many  in- 
stances occurred  in  which  Greeks  were  attacked 
when  the  booty  expected  was  considerable.  The 
Turkish  pashas,  unable  to  subdue  the  armatoles, 
treated  with  them;  and  the  capitanis  received, 
on  condition  of  remaining  quiet,  money,  stores 
or  other  perquisites.  They  thus  became  a  sort 
of  rural  police,  having  custody  of  the  highways. 
The  Turks  disliked  their  growing^power  and 
after  1739  sought  to  weaken  the  organization 
by  restricting  the  privileges  and  introducing 
Mohammedan  Albanians  into  the  companies,  or 
armatoUks.     The  armatoles  aided  AU   Pasha 
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considerably  in  1820-22,  and  greatly  aided  their 
countrymen  during  the  Greek  war  of  inde- 
pendence. 

ARMATURE,  a  term  applied  to  the  piece 
of  soft  iron  placed  across  the  poles  of  per- 
manent or  electro-magnets  to  receive  and  con- 
centrate the  attractive  force.  In  the  case  of 
permanent  magnets  it  is  also  important  for 
preserving  their  magnetism  when  not  in  use, 
and  hence  it  is  sometimes  termed  the  keeper. 
It  produces  this  effect  in  virtue  of  the  well- 
known  law  of  induction,  by  which  the  armature, 
when  placed  near  or  across  the  poles  of  the 
magnet,  is  itself  converted  into  a  temporary 
magnet  with  reversed  poles,  and  these,  reacting 
upon  the  permanent  magnet,  keep  its  particles 
in  a  state  of  constant  magnetic  tension,  or,  in 
other  words,  in  that  constrained  position  sup- 
posed to  constitute  magnetism.  A  horseshoe 
magnet  should  therefore  never  be  laid  aside 
without  its  armature;  and  in  the  case  of 
straight  bar-magnets,  two  should  be  placed 
parallel  to  each  other,  with  poles  reversed,  and 
a  keeper  or  armature  across  them  at  both  ends. 
The  term  armature  is  also  applied  to  the  core 
and  coil  of  the  electro-magnet,  which  revolves 
before  the  poles  of  the  permanent  magnet  in 
the  magneto-electric  machine,  and  to  a  part  of 
the  telegraph  sounder.  It  is  also  very  gener- 
ally applied  to  the  part  which  is  revolved  be- 
tween the  poles  of  the  field  magnets  of  a 
dynamo  or  motor.  The  iron  cores  on  which  the 
coils  are  wound  afford  a  magnetic  connection 
between  the  poles.  Consult  Cramp,  <  Armature 
Windings^  (London  1906)  ;  Kinzbrunner,  < Con- 
tinuous Current  Armatures*  (New  York  1906). 

ARMED  NEUTRALITY.  The  term 
*armed  neutrality^  has  been  applied  to  the 
collective  action  of  the  neutral  states  which 
employ  their  armed  strength  for  the  purpose 
of  compelling  belligerents  to  respect  their 
rights.  There  have  been  two  well  known 
examples  of  armed  neutraHties,  namely  those 
of  1780  and  1800.  Both  were  formed  mainly 
for  the  purpose  of  bringing  pressure  to  bear 
upon  Great  Britain  to  compel  her  to  respect 
the  rights  of  neutral  powers  during  the  war 
in  which  she  was  then  engaged  and  for  placing 
a  check  upon  her  exaggerated  assertion  of  bel- 
ligerent claims.  Neutrals  complained  that  in 
consequence  of  her  naval  supremacy  she  com- 
mitted unwarranted  aggressions  upon  neutral 
commerce,  in  particular  that  she  seized  enemy 
non-contraband  property  in  neutral  ships,  ex- 
tended the  doctrine  of  contraband  beyond  all 
reason  and  maintained  blockades  which  were 
illegal  because  of  their  ineffectiveness.  Among 
the  j^arties  to  the  first  armed  neutrality  were 
Russia,  Sweden,  Denmark,  Spain,  France,  Hol- 
land, Prussia,  Austria,  Portugal  and  the  two 
Sicilies. 

It  adopted  a  declaration  that  enemy  goods 
in  neutral  vessels,  contraband  of  war  excepted, 
were  not  liable  to  capture;  that  a  blockade  to 
be  legal  must  be  effective,  that  is  to  say,  vessels 
of  the  blockading  squadron  must  be  placed  suf- 
ficiently near  the  blockaded  port  to  msdte  en- 
trance to  it  dangerous;  and  other  similar  rules 
in  the  interest  of  neutrals  were  laid  down. 

The  second  armed  neutrality  of  1800  was  a 
similar  arrangement  for  similar  purposes.  The 
objects  of  both  were  partially  realized  but  it  is 
significant  that  when  the  parties  became  bel- 


ligerents themselves,  as  most  of  them  did 
shortly  afterward,  they  abandoned  for  the  most 
part  the  principles  which  as  neutrals  they  had 
striven  to  enforce.    See  Neutrality. 

James  W.  Garker. 

ARBfED  SHIP,  a  term  applied  to  a  ship 
formerly  which  had  been  granted  a  letter  of 
maraue  by  government  authority  and  which 
entitled  it  to  the  privilege  of  mounting  guns 
and  attacking  an  enemy's  commerce,  such  ves- 
sels being  more  commonly  known  as  privateers. 
The  term  now  applies  more  to  commercial 
ships  which  are  utilized  bv  the  government  in 
time  of  war,  in  part  or  wholly,  and  are  armed 
at  the  government  expense.  Special  signifi- 
cance has  been  attached  to  the  term  during  the 
great  European  War,  on  account  of  the  tend- 
enc>[  of  the  commanders  of  German  submarines 
to  sink  all  vessels  without  warning,  the  United 
States  government  contending  that  all  unarmed 
ships  should  first  be  warned  and  the  crew  and 
passengers  be  given  time  to  leave. 

ARMED  SOLDIER  OP  DEMOC- 
RACY, a  term  occasionally  applied  to  Na- 
poleon Bonaparte  because  of  his  supposed 
expression  of  the  ideals  following  the  French 
Revolution. 

ARMENIA*  a  mountainous  region  of 
western  Asia  with  an  area  of  about  140,000 
square  miles.  It  is  now  partitioned  among 
Turkey,  Persia  and  Russia,  their  boundaries 
meeting  at  Little  Ararat. 

The  plateau  of  which  Armenia  chiefly  con- 
sists is  a  continuation  of  the  Great  Tranian 
plateau.  It  is  bounded  on  the  north  by  the 
Black  Sea,  descends  abruptly  to  the  lowlands 
of  Mesopotamia  on  the  south  and  more  grad- 
ually on  the  east  and  west  to  the  plateaus  of 
Persia  and  Asia  Minor.  It  has  a  mean  eleva- 
tion of  about  6,000  feet  and  is  mountainous 
and  volcanic.  The  ridges,  of  which  there  are 
four  principal,  are  generally  parallel  to  each 
other,  running,  with  sundry  deviations,  east 
and  west,  and  between  them  are  broad  valleys ; 
that  of  the  Aras,  at  Mount  Ararat,  being  2,890 
feet  and  many  others  5,000  to  7,000  feet  above 
the  sea-level.  The  mountains  are  mainly  com- 
posed of  stratified  rocks,  with  slate,  lime- 
stone, etc.,  appearing  on  the  sides  of  the 
chains.  Granite  is  also  met  with  but  is  not 
frequent;  and  in  the  north  Palaeozoic  and  in 
the  south  later  sedimentary  rocks  are  super- 
imposed on  archaic  rocks.  Its  volcanoes  are 
all  quiescent,  unless  we  except  Ararat,  of 
which  an  eruption  took  place  in  1840,  accom- 
panied by  a  disastrous  earthquake.  A  few 
mountains,  as  Ararat,  17,000  feet,  Alaghez  and 
Bingol  Dagh,  rise  above  the  line  of  perpetual 
snow  but  this  is  not  generally  the  case;  and 
there  are  no  passes  but  such  as  can  be  crossed 
in  a  single  day.  Saltpetre,  lead,  iron  and  cop- 
per are  found  in  the  mountains;  and  the  last 
two  have  to  some  extent  been  wrought  in 
modem  times.  Rock  salt  is  plentiful  and  is 
exported  in  considerable  quantities  to  Persia 
and  elsewhere.  Mineral  waters  abound  but 
little  or  nothing  is  known  of  their  qualities. 
Several  important  rivers  take  their  rise  in 
Armenia,  namely  the  Kur  or  Cyrus,  and  its 
tributary  the  Aras  or  Araxes,  flowing  east 
to  the  Caspian  Sea ;  the  Churuk  Su,  or  Tchorak 
and  the  Halys  or  Kelkid  Irmal^  flowing 
north  to  the  Black  Sea;  and  the  Tigris  and 
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Euphrates,  which  flow  into  the  Persian  Gulf. 
There  are  also  several  minor  tributary  streams. 
The  only  considerable  lakes  are  those  of  Van. 
in  Turlash  Armenia,  78  miles  in  let^^  and 
about  32  in  breadth;  Goukcha  or  Sevan  north- 
east of  Erivan,  in  Russian  Armenia,  about  40 
miles  long  by  15  broad  j  and  Urumiyah  or 
Urmia,  in  Persian  Armenia,  80  miles  long  and 
24  broad.  It  is  abnormally  salty,  while  Lake 
Van  is  heavily  charged  with  soda. 

The  climate  of  Armenia  is  very  severe, 
presenting  a  marked  contrast  to  that  of  the 
warm  regions  of  the  Lower  Euphrates  and  to 
the  mildness  prevalent  on  the  shores  of  the 
Black  Sea.  Winter  in  Armenia  continues 
from  October  to  May.  spring  and  harvest  a 
month  each,  and  the  cnange  to  the  summer  is 
very  ra^id.  The  heat,  especially  in  the  val- 
leys during  summer,  is  great  and  rain  seldom 
falls.  In  Erivan,  which  is  a  degree  of  lati- 
tude south  from  Trebizond,  the  thermometer 
in  winter  falls  36**  F.  lower  than  it  does  in  the 
latter;  and  in  summer  it  rises  24°  F.  higher. 
On  the  plateaus  of  Erzerum,  Gtunri,  etc,  the 
difference  is  still  greater;  indeed,  in  the  town 
of  Erzeroom  the  snow  lies  in  the  streets  for 
ei^ht  months  of  the  year.  East  and  southeast 
winds  in  summer,  west  winds  in  spring  and 
northeast  storm  winds  in  winter,  are  most 
prevalent  The  soil  of  Armenia  is  reckoned 
on  the  whole  productive,  though  in  many 
places  it  would  be  quite  barren  were  it  not 
for  the  great  care  taken  to  irrigate  it.  Wheat, 
barley,  tobacco,  hemp,  grapes  and  cotton  are 
raised;  and  in  some  of  the  valleys  apricots, 
peaches,  mulberries  and  walnuts  are  grown. 
From  the  nature  of  the  country  the  rearing 
of  stock  is  carried  on  to  a  greater  extent  than 
agriculture.  The  horses  are  spirited,  fleet  and 
fiery.  Pines,  birches,  poplars  and  beeches 
flourish  but  there  are  no  thick  forests  except 
in  the  northern  parts  of  the  country.  Tne 
flora  is  not  so  varied  as  might  be  expected 
in  such  an  Alpine  country;  in  several  respects 
it  resembles  the  vegetation  of  the  Alps  of 
Tyrol  and  Switzerland. 

The  inhabitants  of  Turkish  Armenia  num- 
ber about  2,470,000.  Besides  those  of  the  gen- 
uine Armenian  stock,  in  consequence  of  the 
repeated  subjugation  of  the  country,  various 
other  races  have  obtained  a  footing.  Of  these 
the  principal  are  the  Turks  and  the  predatory 
Kurds;  on  the  Tchorak,  Georgians;  ana 
throughout  the  whole  country,  Greeks,  Jews 
and  Gypsies.  Before  the  European  War  the 
total  number  of  Armenians  was  estimated  at 
over  2,500,000,  of  whom  about  650,000  were 
in  Turkish  Armenia;  about  576.000  in  the  rest 
of  Asiatic  Turkey;  about  400^000  in  European 
Turkey;  about  1,119,000  in  Russian  Trans- 
caucasia; and  100,000  in  Persia.  Since  the 
outbreak  of  the  war,  however,  an  appallingly 
large  number  have  been  exterminated  in  Tur- 
key. The  remainder,  like  the  Jews,  are  scat- 
tered over  various  countries,  and  being 
strongly  addicted  to  commerce,  play  an  im- 
portant part  as  merchants.  Of  late  years 
many  have  emigrated  to  America  and  they 
are  also  to  be  found  in  Hungary,  Italy,  Africa 
and  India,  chiefly  in  the  great  marts,  Bom- 
bay, Madras  and  Calcutta.  Everywhere  tfiey 
are  engaged  in  banking  and  trading.  Their 
eyes  and  hair  are  black,  their  looks  lively, 
noses  aquiline  and  their  complexion  somewhat 


swarthy.  The  women  are  remarkable  for  the 
delicacv  and  regularity  of  their  features. 
Like  the  Jews,  whom  in  many  respects  they 
resemble,  their  ruling  passion  appears  to  be  an 
inordinate  love  of  gain,  but  they  are  generally 
esteemed  honest.  Their  mental  capacity  is 
good  and  those  who  are  educated  are  distin- 
guished by  superior  cultivation  and  refined 
manners;  but  the  mass  of  the  people  inhabit- 
ing their  native  country,  in  consequence  of 
centuries  of  neglect,  are  grossly  ignorant  and 
superstitious. 

History. —  The  legendary  histonr  of  Ar- 
menia begins  with  Halk,  son  of  Togarmah, 
the  great  grandson  of  Noah,  mentioned  in 
Gen.  X,  3.  He  is  said  to  have  taken  refuge 
in  Armenia  from  the  tyranny  of  Belus,  King 
of  Babylon,  who  was  slain  in  pursuit  of  him. 
The  seventh  king  in  descent  from  Haik  was 
killed  in  battle  with  Semiramis  and  the 
country  became  tributary  to  Assyria.  From 
Haik  the  country  derived  the  name  Haikistan, 
and  from  Armenak,  one  of  his  successors, 
that  of  Armenia.  Armenia  continued  subject 
to  Assyria  under  its  own  princes  till  the  re- 
volt of  the  Medes  and  Babylonians  against 
Sardanapalus,  when  Barbak,  the  King  of  Ar- 
menia, joined  these  powers  and  recovered  his 
independence.  Tigranes  I  is  said  to  have  been 
the  ally  of  Cyrus  against  Astyages  and  to 
have  built  the  city  of  Tigranocerta.  His  suc- 
cessor, Vhakin,  the  legendary  hero  of  Arme- 
nia, was  deified  after  his  death.  Vahi,  the 
last  of  the  dynasty  of  Haik,  was  killed  in 
fighting  against  Alexander  the  Great  as  the 
ally  or  vassal  of  Darius.  The  duration  of  the 
dynasty  was  about  1,800  years.  Armenia  was 
now  incorporated  with  the  kingdom  of  Syria. 
It  recovered  its  independence  under  Ardvates, 
317  B.C.,  during  the  dissension  among  the  suc- 
cessors of  Alexander,  but  on  his  death  sub- 
mitted to  the  Seleucida.  About  190  b.c  Ar- 
taxias  and  Zariadres,  two  Armenian  nobles, 
freed  themselves  from  the  dominion  of  An- 
tiochus  the  Great  and  established  the  kingdoms 
of  Armenia  Major  and  Armenia  Minor.  Ar- 
menia Major  was  reconquered  from  Artaxias 
II  by  Antiochus  Epiphanes.  About  149  b.& 
Mithridates,  or  Arsaces  VI,  King  of  Parthia, 
whose  dominion  extended  over  Media,  Persia 
and  Babylonia,  placed  his  brother  Wagher- 
shag  or  Valarsaces  on  the  throne  of  Armenia 
ana  introduced  the  dynasty  of  the  Arsacidse 
into  the  country.  He  built  cities  and  organ- 
ized the  defenses  of  the  country.  His  great 
grandson,  Tigranes  II,  whose  long  reign  ap- 
pears to  have  begun  about  96  b.c.,  conquered 
Artenes,  King  of  Sophene  or  Armenia  Minor, 
and  united  all  Armenia  under  his  sway.  He 
was  successful  in  war  against  the  Parthians 
and  made  himself  master  of  the  whole  Syrian 
monarchy.  He  is  also  said  to  have  founded 
or  built  Tigranocerta,  the  origin  of  which  is 
likewise  attributed  to  his  probably  mythical 
predecessor.  Being  the  son-in-law  of  Midi- 
ridates.  King  of  Pontus,  while  Mithridates  was 
preparing  to  renew  his  war  with  the  Romans 
after  the  death  of  Sulla,  he  invaded  Cappa- 
docia  at  his  instigation  and  carried  away  much 
spoil  and  many  prisoners.  Mithridates,  after 
his  defeat,  took  refuge  with  Tigranes,  who 
does  not  seem  to  have  been  disposed  to  render 
him  active  assistance;  but  Lucullus  made  a 
peremptory   demand   through   Appius   Clodius  j 
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for  his  surrender,  which  left  Tigranes  no  al- 
ternative but  a  declaration  of  war,  69  b.c. 
Disregarding  an  invasion  of  Cilicia,  Lucuilus 
at  once  carried  the  war  into  Armenia,  de- 
feated the  numerous  forces  of  Tigranes  and 
captured-  Tigranocerta.  Antiochus  Eusebes 
was  reinstated  on  the  throne  of  Syria,  and 
other  dependents  of  Tigranes  revolted.  Ti- 
granes in  the  meantime,  with  the  assistance 
of  Mithridates,  collected  another  army  which 
was  again  defeated  by  Lucuilus.  Favored  by 
disaffection  among  the  Roman  troops,  how- 
ever, Tigranes  recovered  the  greater  part  of 
Armenia  and  defeated  Fannius,  the  lieutenant 
t)f  Lucuilus.  Pompey,  who  arrived  in  66  B.C., 
after  overthrowing  Mithridates,  who  had  also 
recovered  his  dominions,  advanced  to  Arme- 
nia, which  was  at  the  same  time  invaded  by 
the  Parthians,  instigated  by  the  revolted  son 
of  Tigranes.  The  Parthians  speedily  with- 
drew and  >roung  Tigranes  fled  to  Fompey. 
At  this  critical  juncture  the  elder  Tigranes 
hastened  to  make  his  submission  to  the  Roman 
general,  who  left  him  in  possession  of  his 
kingdom,  but  deprived  him  of  the  provinces 
of  Sophene  and  Gordyene,  which  he  erected 
into  a  kingdom  for  the  younger  Tigranes. 
The  elder  Tigranes  continued  faithful  to  the 
Roman  alliance,  and  Gordyene,  which  had  been 
seized  by  the  Parthians,  was  soon  after  re- 
stored to  him.  Tigranes  died  about  55  b.c. 
His  son  Artavasdes  was  made  prisoner  by 
Antony  and  carried  to  Egypt  where  he  was 
put  to  death  by  Cleopatra  m  30  b.c.  Armenia, 
ijjing  between  the  Roman  and  Parthian  em- 
pires, became  a  battlefield  where  they  dis- 
puted for  mastery,  and  with  difficulty  main- 
tained its  independence  under  princes  from 
the  family  of  the  Arsacidjc  till  the  time  of 
Trajan,  who  made  it  a  province.  It  was  given 
up  by  Hadrian  and  again  ruled  by  the  Arsa- 
cidae.  Chosroes  defended  it  during  a  long^ 
reign  against  the  power  of  Persia,  which  had 
recently  re-established  its  monarchy  on  the 
ruins  of  the  Parthian  empire;  but  about  258- 
59  A.D.  Sapor,  King  of  Persia,  unable  to  sub- 
due Chosroes  by  force  of  arms,  caused  him 
to  be  assassinated,  and  his  son  Tiridates  be- 
ing an  infant,  took  possession  of  the  country. 
Tiridates  was  restored  b;y  the  Romans  in  286, 
the  third  year  of  Diocletian.  At  the  beginning 
of  his  reign  he  persecuted  the  Christians,  who 
were  numerous  in  Armenia,  but  was  himself 
converted  to  Christianity,  it  is  said,  by  Greg- 
ory the  Illuminator.  Armenia  was  thus  the 
first  country  which  officially  embraced  Chris- 
tianity. On  the  defeat  of  Galerius  by  the 
Persians  in  296  Tiridates,  who  fought  valiantly 
as  the  ally  of  the  Romans,  was  compelled 
to  follow  the  retreat  of  his  protectors;  but 
the  succeeding  campaign  restored  him  and 
his  dominions  were  extended  in  the  peace 
with  Persia  which  followed.  By  the  treaty 
into  which  Jovian,  the  successor  of  Julius, 
entered  with  Sapor  II,  363  a.d.,  the  Romans 
were  compelled  to  abandon  the  protection  of 
Armenia.  It  was  speedily  reduced  to  a  Per- 
sian province,  but  after  the  death  of  Sapor 
its  independence  was  restored  in  a  new  treaty 
of  peace  made  with  Theodosius  in  384.  The 
country  long  oppressed  by  the  contentions 
between  the  Romans  and  Persians,  soon  fell 
into  division  through  the  attraction  of  these 
rival  powers   (387).     A  Persian  king  or  gov- 


ernor, Chosroes,  was  set  up  over  the  eastern, 
and  a  Roman,  Arsaces,  over  the  western  por- 
tion of  the  country,  both  being  of  the  royal 
house  of  Armenia.  On  the  death  of  Arsaces 
the  Romans  suppressed  the  form  of  rcqralty 
and  annexed  their  portion  of  the  country  to 
the  empire  under  the  military  command!  of  a 
count  of  the  Armenian  frontier.  This  oc- 
curred in  the  reign  of  Theodosius  II.  On 
the  death  of  Artasires  or  Ardashir,  the  suc- 
cessor of  Chosroes.  Bahram  V  of  Persia 
(about  428)  annexed  the  Persian  portion  un- 
der the  name  of  Persarmenia.  The  Persians 
exerted  themselves  to  extirpate  dristianity 
but  failed  to  do  so ;  and  on  the  fall  of  Sas- 
sanidae  (632)  the  country  was  united  again 
under  the  Greek  empire.  After  the  Arab  in- 
vasion in  637  it  became  the  scene  of  incessant 
struggles  between  the  declining  empire  and 
the  nsing  Mohammedan  power  and  as  it  was 
persecuted  by  the  emperors  for  its  adoption 
of  the  Monophysite  heresy  its  sympathies  were 
not  always  with  the  former.  The  dynasty 
of  the  Pagratids  or  Bagratidae  was  established 
by  the  arms  and  influence  of  the  caliphs.  It 
was  a  family  of  Jewish  origin  and  appears  to 
have  risen  gradually  to  influence  in  flie  coun- 
try. The  date  of  its  elevation  to  royalty  is 
usually  given  as  885,  but  a  much  earlier  date 
is  sometimes  assigned.  It  lasted  till  1079, 
when  the  country  again  became  dependent  on 
the  Greek  empire.  During  this  period  several 
other  dynasties  which  it  is  not  necessary  spe- 
cifically to  notice  reigned  simultaneously  in 
different  parts  of  the  countrv.  On  the  fall 
of  the  Pagratidae,  Rhupen  or  Ruben,  a  relative 
of  the  last  king,  founded  a  small  kingdom  in 
the  north  of  Cilida,  which  gradually  ex- 
tended to  the  Mediterranean  and  was  known  as 
Lesser  Armenia.  It  rendered  valuable  assist- 
ance to  the  Crusaders,  and  its  later  rulers  were 
of  the  house  of  Lusignan,  styled  Kings  of 
Cyprus,  Jerusalem  and  Armenia,  the  last  of 
whom,  Leon  VI,  was  taken  prisoner  when 
the  country  was  conquered  by  the  Mamelukes 
in  1375.  Armenia  formed  part  of  the  empires 
of  Grenghis  Khan  and  Tamerlane  and  a  great 

?art  of  it  was  conquered  by  Selim  II  in  1522. 
lenceforth  it  was  shared  between  the  Turks 
and  Persians,  the  former  having  the  greater 
part  of  it.  In  1828  Russia  obtained  a  consid- 
erable portion  of  Persian  Armenia  and  this 
was  augmented  in  1878  by  the  Turkish  pos- 
sessions of  Batum,  Ardahan  and  Kars,  ceded 
by  the  treaty  of  Berlin.  Russian  Armenia  in- 
cludes the  governments  of  Erivan  and  Eliza- 
bethpol,  the  territory  of  Kars,  etc,  with  the 
important  towns  of  Tiflis,  Kars  and  Erivan. 
Persian  Armenia  forms  part  of  the  province 
of  Azerbaijan.  Turkish  Armenia,  which  in- 
cludes most  of  Kurdistan,  is  composed  of  the 
vilayets  of  Erzerum,  Mamuret-ul-Aziz,  Diar- 
behr,  Bitlis  and  Van,  with  an  area  of  71,990 
square   miles. 

Armenian  Question.— The  so-called  *Ar- 
menian  Question®  began  after  the  Russo-Turk- 
ish  War  of  1877-78.  *  By  the  treaty  of  Berlin 
the  Sultan  •  promised  much  needed  reforms  for 
his  Armenian  subjects  to  the  great  Powers, 
particularly  Great  Britain  and  Russia.  After 
1884j  however,  Russia's  policy  toward  the  Ar- 
menians changed,  the  reforms  were  not  ef- 
fected and  revolutionary  movements,  in  imita- 
tion   of    the    Russian    Nihilist    propaganda. 
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started  among^  the  oppressed  Armenians.  The 
Turkish  government  called  upon  the  Kurds 
to  police  the  country,  sanguinary  conflicts  en- 
sued, and  in  1895-96  brutal  and  atrocious  mas- 
sacres by  the  Kurds,  aided  by  Turkish  sol- 
diers, occurred  at  Trebizond,  Van,  Bitlis  and 
in  many  other  parts  of  the  country  and  entire 
Armenian  communities  were  wiped  out.  Eng- 
land, France  and  Russia  protested,  the  Sultan 
promised  reform  and  reparation,  a  commis- 
sion of  investigation  was  formed,  but  the 
massacres  continued,  and  in  August  1896 
from  4,000  to  6,000  Armenians  perished  in  the 
streets  of  Constantinople  at  the  hands  of  the 
mob,  in  retaliation  for  the  seizure  of  the  Ot- 
toman bank  by  Armenian  insurgents.  Revo- 
lutionary propaganda  and  minor  massacres 
continued  until  the  Youn^  Turk  Revolution 
of  1908,  at  first  enthusiastically  supported  by 
the  Armenians.  A  year  later,  however,  at 
Adana  and  throughout  Cilicia  and  northern 
Syria  another  massacre  on  a  large  scale  oc- 
curred and  30,000  Armenians  were  killed.  In 
April  1915,  after  the  outbreak  of  the  European 
War,  the  Turkish  government  started  to  put 
into  execution  what  seemed  a  systematic  plan 
for  the  extermination  of  the  Armenian  race, 
and  it  has  been  estimated  that  nearly  a  million 
Armenians  have  perished. 

Art — The  only  important  ruins  of  the 
Roman  period  are  at  Kami.  After  the  coun- 
try had  become  Christian  many  churches  were 
built,  possessing  much  architectural  character. 
The  oldest  of  these  still  surviving  is  probably 
the  Church  of  Saint  Ripsima  at  Vagashabad 
(618),  but  the  most  interesting  is  the  cathe- 
dral at  Ani,  built  about  1010,  while  of  nearly 
equal  importance  is  the  cathedral  of  Kiutas, 
on  the  basilican  plan.  A  church  with  a  strik- 
ing dome  and  Rve  naves,  belon^ng  to  the 
same  century,  is  found  at  Mowki  and  there 
are  many  others  remarkable  for  the  delicacy 
of  decorative  details.  The  most  richly  orna- 
mented of  these  is  that  at  Mtzkhet  in  Geor^a, 
belonging  to  the  15th  century.  The  Armenian 
architects  and  artists  were  much  given  to  the 
employment  of  decorative  inscriptions,  as  were 
their  Mohammedan  neighbors,  and  in  their 
use  of  animal  and  decorative  sculpture,  espe- 
cially for  wall  panels  and  for  broad  bands 
surrounding  windows  they  showed  great  ar- 
tistic sense  and  originality.  Carving  in  wood 
and  ivory  was  much  practised  but  the  Armeni- 
ans especially  excelled  in  the  production  of 
cloisonne  enamel  and  in  the  employment  of  geo- 
metric ornament  applied  to  buildings  as  well  as 
to  small  objects,  such  as  the  sacred  vessels  of 
the  church  and  toilet  articles.  Wall-painting 
was  also  an  Armenian  accomplishment  and 
one  in  which  not  a  little  independence  of  By- 
zantine influence  was  exhibited.  Illuminated 
Mss,  were  brought  to  great  perfection  in  the 
13th  century.  Fine  collections  of  them  are 
preserved  in  the  Armenian  Library  in  Venice 
and  in  the  monastery  of  Etchmiadzin  in  Rus- 
sian Caucasus,  the  national  sanctuary  of  the 
Armenian  church. 

Armenian  Church.— The  Armenians  re- 
ceived Christianity  as  early  as  the  3d  century. 
During  the  Monophysitic  disputes,  being  dis- 
satisfied with  the  decisions  of  the  Council  of 
Chalcedon  (451),  they  separated  from  the 
Greek  Church  in  the  year  536  and  called 
themselves  the  Gregorian  Church,  after  Greg- 


ory the  Illuminator.  The  Popes  have  at  dif- 
ferent times  attempted  to  gam  them  over  to 
the  Roman  Catholic  faith  but  have  not  been 
able  to  unite  them  permanently  and  generally 
with  the  Roman  Church.  There  are,'  however, 
at  present  about  100,000  United  Armenians 
scattered  in  Russia,  Poland,  Galida,  Persia 
and  Italy  who  acknowledge  the  spiritual  su- 
premacy of  the  Pope;  they  agree  in  their  doc- 
trines with  the  Catholics  but  retain  their  pe- 
culiar ceremonies  and  discipline.  At  different 
times  force  has  been  used  to  make  the 
Gregorian  Armenians  conform  to  the  religion 
of  Mohammed;  but  the  far  greater  part  are 
yet  Monophysites  and  in  spite  of  fierce  per- 
secutions have  remained  faithful  to  their  old 
religion  and  worship.  Their  doctrine  differs 
from  the  orthodox  chiefly  in  their  admitting 
only  one  nature  in  Christ  and  believing  the 
Holy  Spirit  to  issue  from  the  Father  alone. 
In  their  seven  sacraments,  which  they  call 
mysteries,  there  are  these  peculiarities,  that  in 
baptism  they  sprinkle  thrice  and  dip  thrice, 
and  this  is  immediately  followed  by  confirma- 
tion; that  in  the  Lord's  Supper  they  mix  no 
water  with  the  wine  and  use  leavened  bread, 
which  they  distribute  dipped  in  wine;  and  that 
they  allow  extreme  unction  only  to  divines 
immediately  after  their  death.  They  adore 
saints  and  their  images,  but  do  not  believe  in 
purgatory.  In  fasting  they  surpass  the  Greeks. 
Their  feasts  are  fewer  than  those  of  the 
Greeks  but  they  celebrate  them  more  devoutly. 
They,  worship,  in  Turkey  mostly  in  the 
night  time;  the  mass  is  said  in  the  ancient 
Armenian,  the  sermon  is  preached  .in  the 
modem.  Their  hierarchy  differs  little  from 
that  of  the  Greeks.  The  catholicus  or  head 
of  the  church  has  his  seat  at  Etchmiadzin,  a 
monastery  near  Erivan,  the  capital  of  the 
Russian  Armenia,  on  Mount  Ararat.  The 
holy  oil,  which  he  prepares  and  sells  to  the 
clergy  and  the  frequent  pilgrimages  of  the 
Armenians  to  Etchmiadzin,  supply  him  with 
means  for  the  support  of  a  magnificent  style 
of  worship  and  of  establishments  for  educa- 
tion. He  maintains  in  his  residence  a  semi- 
nary for  the  education  of  divines.  There  is 
here  also  a  printing  press.  When  the  office 
of  catholicus  is  vacant  two  candidates  are 
elected  by  the  people^  through  their  repre- 
sentatives in  each  diocese,  and  the  Tsar 
chooses  between  them.  The  patriarchs  of  Con- 
stantinople and  Jerusalem,  the  bishops  and  arch- 
bishops are  invested  by  the  Catholicus  and 
every  three  years  confirmed  in  their  offices  or 
recalled  In  Turkey  the  Patriarch  of  Constan- 
tinople is  the  official  as  well  as  the  real  ecclesi- 
astical head  of  the  nation  and  presides  over 
the  National  Assembly  which  includes  two  ad- 
ministrative bodies:  the  committee  for  civil 
affairs  and  the  committee  for  ecclesiastical 
affairs.  The  remainder  of  the  clergy  are 
often  ignorant  but  generally  respected  and  re- 
semble the  priests  of  the  orthodox  church  in 
rank  and  duties.  The  monks  follow  the  rule 
of  Saint  Bsisil.  The  vartabets,  who  live  like 
monks,  cultivate  the  sciences,  take  degrees, 
which  may  be  compared  with  the  usual  aca- 
demical honors  and  are  the  vicars  of  the 
bishops,  form  a  class  of  divines  peculiar  to 
the  Armenian  Church.  The  secular  priests 
must  be  married  once,  but  are  not  allowed  to 
take  a  second  wife.    Armenian  churches  have 
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been  established  in  the  United  States  wherever 
a  considerable  body  of  Armenian  refugees 
have  settled. 

Language  and  Literature.--  The  Armenian 
language  iis,  according  to  H.  Hubschmann,  one 
of  the  main  divisions  of  the  Indo-Germanic 
group  of  languages  though  formerly  consid- 
ered a  dialect  of  the  Iranic  branch.  The  Old 
Armenian  or  Haikan  language,  which  is  still 
the  literary  and  ecclesiastical  lan^agcL  is  dis* 
tinguished  from  the  New  Armenian,  the  ordi- 
nary spoken  language,  which  contains  a  large 
intermixture  of  Persian  and  Turkish  elements. 
The  most  learned  Armenian  antiquaries  do 
not  pretend  to  trace  their  literature  further 
back  than  about  150  years  before  the  Christian 
era  when  Marabas  Catina  wrote  a  history  of 
Armenia,  and  earned  for  himself  the  title  of  the 
Armenian  Herodotus.  He  was  followed  by 
some  half  dozen  historians  and  m3rthoIogists, 
but  all  these  early  productions  are  lost,  though 
they  have  not  been  quite  valueless,  inasmuch 
as  they  were  the  sources  whence  later  Arme- 
nian writers  compiled  work  still  extant.  The 
authors  who  lived  in  the  4th  century  of  the 
Christian  era  are  the  first  whose  writings  have 
been  preserved.  Christianity  then  prevailed 
in  Armenia,  and  her  authors  were  princes  and 
prelates.  The  5th  century  was  the  golden 
age  of  Haikan  literature.  This  century  was 
fruitful  in  authors,  and  was  further  distin- 
guished by  two  events  important  to  the  pro- 
gress of  learning.  The  Armenians  till  then 
had  had  no  alphabet  of  their  own,  indifferently 
using  Greek,  Syrias,  and  Persian  characters. 
Early  in  the  5th  century  Mesrop  Masdoty  in- 
vented a  Haikan  alphabet  of  36  letters,  still 
called,  in  hotior  of  the  inventor,  Mesropian,  and 
now  employed  as  capitals,  since  others  of  more 
convenient  form  have  supplanted  them  in  com- 
mon use.  About  the  same  time  schools  were 
instituted  throughout  Armenia,  and  the 
scholars  there  trained  exerted  themselves  in 
producing  Haikan  versions  of  the  Bible,  the 
earliest  of  which  was  completed  by  412,  and 
of  the  masterpieces  of  Greece  and  Kome.  One 
of  the  most  distinguished  authors  who  now 
appeared  was  Archbishop  Moses  Chorenensis 
or  Moses  of  Chorene.  Besides  innumerable 
translations,  he  wrote  a  history  of  Armenia, 
and  a  treatise  on  rhetoric  —  all  of  which,  to- 
gether with  some  homilies,  have  been  preserved 
as  well  as  some  hymns  still  habitually  sung  in 
the  Armenian  Church  service.  A  treatise  on 
geography  also  ascribed  to  him  dates  probably 
from  the  7th  century.  His  ^History  of  Ar- 
menia* was  published  in  London  in  1736,  with 
a  Latin  translation,  by  the  celebrated  W.  Whis- 
ton  and  his  son  George.  It  was  published  at 
Venice  in  1752,  1827,  1865  and  1881 ;  was  trans- 
lated into  French  by  Levaillant  de  Florival  in 
1841,  and  into  German  by  Lauer  (Regensburg 
1869).  Other  celebrated  Armenian  authors 
of  the  golden  age  are  Eznik  of  Golp;  Korune. 
the  biographer  of  the  learned  Mesrop;  Elis- 
aeus,  author  of  a  history  of  the  Vardanants; 
Lazar  of  Parpi;  Agathangelos,  and  the  histor- 
ian Faustus  of  Byzantium,  who  probably  wrote 
in  Greek.  In  the  6th  century  Haikan  litera- 
ture first  remained  stationary,  and  then  began 
to  decline.  It  revived  somewhat  in  the  12th 
century  but  after  the  14th  declined  steadily 
until  the  l7th.  During  this  period  authors 
abounded,   but  in  a  literary  sense  their  pro- 


ductions were  worthless.  A  few  histories, 
however,  national,  Tartar,  Arab  etc.,  some  oi 
them  in  verse  deserve  esteem  for  the  informa- 
tion they  contain.  In  the  I7th  century  Arme- 
nian schools  and  colleges  arose  in  the  East  and 
in  the  West,  Armenian  printing  presses  were 
set  up  in  various  towns,  and  Armenian  litera- 
ture began  to  revive.  In  the  18th  century  the 
revival  was  complete,  very  much  owing  to  the 
zealous  and  judicious  exertions  of  Petro 
Mechitar,  a  Catholic  Armenian,  who  in  1701 
founded  a  religious  society  at  Constantinople 
for  the  purpose  of  elevating  the  Armenians 
by  diffusing  among  them  a  knowledge  of  their 
ancient  literature  and  language.  Being  perse- 
cuted by  the  opposite  sect  he  fled  with,  his  ad- 
herents to  the  Morea,  then  under  the  Vene- 
tians, and  established  a  monastery  and  acad- 
emy at  Modon.  The  Morea  reverting  to  the 
Ottoman  sceptre,  Mechitar  transferred  his  in- 
stitution to  the  small  island  of  San  Lazaro  at 
Venice,  where  it  has  ever  since  remained  and 
prospered.  Abbot  Mechitar,  during  the  re- 
mainder of  his  life  (he  died  in  1749)  success- 
fully exerted  himself  to  render  his  monastic 
college  the  chief  seat  of  Armenian  erudition 
and  education.  The  best  Armenian  press  ex- 
tant is  the  Mechitarist,  from  which  issues  a 
newspaper  that  circulates  widely  in  the  Levant. 
Here  many  of  the  classical  works  of  England, 
France,  Italy,  and  Germany  have  been  trans- 
lated into  Armenian.  There  is  also  a  Mechita- 
rist college  in  Vienna,  and  a  branch  in  Munich. 
Wherever  any  extensive  community  of  Armeni- 
ans have  settled  they  have  set  up  a  printing 
press,  as  in  Amsterdam,  Leghorn,  Moscow, 
Venice,  Astrakhan,  Constantinople,  Smyrna, 
Tiflis,  Saint  Petersburg,  Madras,  Calcutta,  etc., 
and  at  several  of  these  places  periodicals  are 
published.  The  founder  and  greatest  master 
of  modem  Armenian  literature  is  the  novelist 
Raffi  (1837-1888).  A  splendid  dictionary  of 
the  Armenian  language  with  Latin  and  Greek 
equivalents  for  each  word  was  published  by 
the  Mechitarist  press  at  Venice  in  1836.  The 
best  Armenian  dictionaries  for  foreigners  are 
the  Armenian-French  one  published  at  Venice 
in  1812;  the  Armenian-Italian  of  Emmanuel 
Tchaktchak  (Venice  1837) ;  the  Armenian- 
English  of  Aucher  as  improved  by  Bedrossian 
(Venice  1868-79,  both  Armenian-English  and 
English-Armenian^ ;  and  the  French- Arme- 
nian of  Norayr   (Constantinople  1884). 

Bibliography.—  General  Works.—  Buxton, 
N.  and  H.,  < Travel  and  Politics  in  Armenia^ 
(New  York  1914) ;  Bryce,  J..  ^Transcaucasia 
and  Ararat^  (London  1896) ;  Deniker,  J., 
^ Races  of  Man>  (London  1900) ;  Gaidzakian, 
O.,  ^Illustrated  Armenia  and  the  Armenians* 
(Boston  1898);  Gatteyrias,  J.,  ^L'Armenie> 
(Paris  1882) ;  Hof!meister,  E.  V.,  <Durch  Ar- 
menien.  eine  militar-geographische  Studie* 
(Leipzig  1911);  Lynch,  H.  F.  B..  < Armenia, 
Travels  and  Studies >    (London  1901),  a  com- 

Srehensive  work  with  complete  bibliography; 
Foguerfe,  E.,  <Arm€nie:  geographic,  histoire, 
religion,  moeurs  litt^rature^  (Paris  1897) ; 
Rikli  M.,  ^Natur  und  Kulturbilder  aus  den 
kaukaslandem  und  Hoch-armenien>  (Zurich 
1914) ;  Tehobanian,  A.,  ^LArmenie,  son  his- 
toire, sa  litterature,  son  role  en  Orient*  (Paris 
1897)  ;  ib.,  ^Le  peuple  armenien,  son  pass^,  sa 
culture,  son  avenir*  (Paris  1913).  History  and 
Politics.— 'Adossides,  A.,  <Armcniens  et  Jeunes 
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Turcs>  (Paris  1910) ;  Aslan^  K..  ^Etudes  his- 
toriques  sur  Ic jpeuple  arm^nicn*  (Paris  1909) ; 
Bliss,  E.  M.,  < Turkey  and  the  Armenian  Atro- 
cities>  (New  York  1896) ;  Dolens  and  Khatch, 
^Histoire  des  anciens  Armeniens^  (Geneva 
1907);  Gibbons,  H.  A,  <The  Blackest  Page 
of  Modem  History,  Events  in  Armenia.  1915* 
(New  York  1916);  Gladstone,  W.,  <The  Ar- 
menian Question*  (London  1896) ;  Hyvemat, 
H.,  ^L'histoire  ancienne  dc  rArm^nie  et  les 
inscriptions  cun6iformes  du  bassin  de  Van* 
(Paris  1892) ;  Langlois,  ^Collection  des  his- 
toriens  anciens  et  modemes  dc  TArmenie* 
(Paris  1867-^) ;  L&rt,  M.,  <La  Question  ar- 
m^nienne  a  la  lumiere  des  documents*  (Paris 
1913) ;  Lepsius,  <  Armenia  and  Europe*  (Ber- 
lin 1896);  Toumebire,  F.,  <Histoire  politique 
et  religieuse  de  FArmenie  depuis  les  origines 
jusqu'a  la  mort  de  leur  dernier  roi*  (Paris 
1910).  Armenian  Church. — ^Adenev,  <  Greek 
and  Eastern  Churches*  (New  York  1908); 
Ormanian,  M.,  <The  Armenian  Church*  (Eng. 
trans,  by  G.  M.  Gregory,  London  1901 ;  Frenci 
trans.,  Paris  1910).  Language,  Art,  Litera- 
ture.—  Adjarian,  ^Classification  des  dialectes 
armeniens*  (P^ris  1909)  ;  Finck,  F.  N.,  <Lehr- 
buch  der  neuesten  armentschen  Litteratur- 
sprache*  (Vargashapat  1902) ;  Hubschmann, 
H.,  ^Armeniscie  Studien*  (Leipzig  1883) ; 
Laurer  et  Carrere,  ^Grammaire  Armfaienne* 
(Paris  1833) ;  Neumann,  ^Geschichte  der 
armenischen  Litteratur*  (Leipzig  1836) ; 
Mourier,  ^L'art  Religieux  au  Caucase*  (Paris 
1887),  and  general  worics  mentioned 

Henri  Klein  and  C.  L.  Stuart. 

ARMENIAN  ART.    See  Armenia. 

ARMENIAN  CHURCH.    See  Armenia. 

ARMENIAN  LANGUAGE  AND  LIT- 
ERATURE.   See  Armenia. 

ARMENTIERES,  ar'man'tyS/  (Utin, 
Armentaria),  France,  town  on  the  Belgian  fron- 
tier, 10  miles  west-northwest  of  Lille,  on  the 
Lys.  The  town  has  a  communal  college  and 
factories  for  spinning  flax,  hemp  and  cotton 
yarn.  There  are  also  manufactories  of  woolen 
cloth,  table  linen,  caUcoes,  lace,  thready  beet- 
root sugar  and  tobacco ;  bleachfidds,  distilleries, 
soap-works,  tanneries  and  salt-refineries,  with  a 
considerable  trade  in  grain,  brandy,  iron,  to- 
bacco, soap,  etc  Bricks  are  made  in  the  neigh* 
borhood  in  large  quantities.  Armentieres  was 
occupied  by  the  (jerman  armies  in  their  offen- 
sive against  Pans  in  1914.  In  the  several 
offensives  during  the  war  it  was  the  scene  of 
much  hard  fightmg.    Pop.  (1911)  28,625. 

ARMFELT,  Gustav  Mauritz,  Swedish 
courtier  and  diplomat:  b.  Finland,  31  March 
1757;  d.  Tsarskoe-Selo,  19  Aug.  1814.  His 
amiability,  brilliant  social  gifts  and  unwavering 
loyalty  commended  him  to  Gustavus  III,  who 
entrusted  him  with  important  negotiations.  In 
1783  he  took  part  in  the  negotiations  with 
Catherine  II,  with  the  Danish  government  in 
1787  and  during  the  Russian  war  of  1788-90 
was  one  of  the  most  active  coimselors.  He 
displaved  great  bravery  in  the  field  and  con- 
cluded the  peace  of  Verela  in  1790.  By  the  will 
of  Gustavus  III,  who  was  assassinated  in  1792, 
Armfelt  was  appointed  to  care  for  the  infant 
son  of  Gustavus  and  made  a  member  of  the 
council  of  the  regent,  (Charles,  Duke  of  Suder- 


mania.  The  latter  found  means  to  destroy  the 
will  and  Armfelt  was  sent  as  an  ambassador  to 
Naples  to  be  out  of  the  regent's  way.  From 
Naples  he  wrote  to  Catherine  II,  ur|^ng  her  to 
help  overthrow  the  regency  and  induce  the 
states  to  proclaim  (Gustavus  IV  of  age. 
The  regent's  spies  discovered  the  plot  and 
Armfelt  only  escaped  from  the  war  vessel 
sent  to  Naples  to  seize  him,  through  the  aid 
of  Queen  Caroline.  He  fled  to  Russia, 
and  at  home  was  condemned  to  confiscation 
of  property  and  death  as  a  trator.  When  Gus- 
tavus IV  reached  his  majority  in  1799  Armfelt 
was  restored  to  all  his  honors.  He  was  sent  as 
ambassador  to  Vienna  in  1802,  but  was  obliged 
to  quit  this  post  for  attacking  the  Austrian  pol- 
icy in  relation  to  Napoleon  I.  In  1805-07  he 
conunanded  the  Swedish  forces  in  Pomerania 
and  there  he  displayed  remarkable  ability.  When 
Grustavus  IV  was  deposed  in  1809  Armfelt 
would  not  treat  with  the  revolutionary  leaders. 
He  was  among  the  most  courageous  supporters 
of  the  Crown  Prince  Gustavus,  and  when  Ber- 
nadotte  was  placed  at  the  head  of  the  nation 
Armfelt  decided  to  remove  to  Finland.  In  1811 
he  was  expelled  as  a  conspirator.  On  retiring 
to  Finland  he  was  held  in  high  esteem  by  Alex- 
ander I.  The  grand-duchy  of  Finland  was 
erected  into  an  autonomous  state  and  Armfelt 
was  its  first  governor-general.  He  was  made  a 
count  and  appointed  chancellor  of  the  Univer- 
sity of  Abo,  and  member  of  the  Russian  senate. 
Consult  Bain,  R.  N.,  ^Gustavus  IIP  (Vol.  11. 
London  1895),  and  Tegner,  Elof,  <Gustaf 
Mauritz  Armfelt>   (Stockhohn  1887). 

ARMIDA,  a  grand  heroic  opera  by  Chris- 
toph  W.  Gluck  (1714-87);  libretto  by  Philippe 
Quinault,  a  17th  century  poet,  who  had 
written  it  for  another  composer,  Lully. 
It  is  founded  on  an  episode  from  Tasso's 
^(krusalemme  liberata,*  and  was  utilized  by 
Gluck  nearly  100  years  after  the  libretto  had 
been  written.  The  music  he  composed  to  it 
is  sublime  in  i^randeur  and  is  regarded  as  a 
classic  of  the  highest  type.  Armidaj  the  Queen 
and  enchantress,  dwells  in  a  magnificent  palace 
in  Damascus;  tie  period  is  the  11th  century. 
The  gallant  knights  crusaders  fall  under  the 
charm  of  Armida;  but  not  so  Rinaldo,  the 
famous  hero  in  Godfrey  de  Bouillon's  amnr. 
Unjustly  accused  of  a  misdemeanor,  Rinaldo 
has  been  expelled  from  the  army  and  wanders 
alone  in  the  forest.  He  has  been  warned 
against  the  wiles  of  Armida,  but  he  scoffs  at 
the  idea  of  any  woman  compelling  his  love. 
But  the  sorcery  of  Armida  is  at  work;  lan- 
guorous music  overcomes  him  and  he  falls 
asleep  in  a  green  valley.  Enraged  at  his 
scornful  indifference,  Armida  has  decided  to 
kill  him,  but  love  conquers  hate  and  the  da^er 
falls  from  her  hand.  Though  she  stnves 
against  her  tender  passion,  she  succeeds  in 
enthralling  him  with  her  display  of  devotion. 
Meanwhile  de  Bouillon  has  dispatched  two 
knights  to  recall  Rinaldo  — a  Danish  warrior 
and  the  knight  Ubalt.  These  two  also  fall  vic- 
tims to  Armida's  witcherv.  The  Dane  meets 
a  demon  who  has  assumed  his  bride's  face  and 
tenderly  calls  him,  but  Ubalt  breaks  the  spell 
and  both  reach  Armida  and  Rinaldo.  The  call 
of  duty  and  honor  awakens  Rinaldo  from  his 
love  dream  and  he  resolves  to  return  with  his 
companions.      Armida's    passionate    entreaties 
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fail  to  shake  his  resolution ;  he  departs,  and  in 
despair  she  curses  her  love  and  him  who  pro- 
voked it,  and  turns  her  palace  and  ^rdens 
into  a  wilderness.  In  the  sequel  Arnuda  be- 
comes a  Christian.  Aside  from  the  ones  ai-> 
ready  named,  the  story  has  been  made  the  sub- 
ject of  operas  by  Cherubini  (1784),  Zingarelli 
(1786),  and  Rossini  (1816).  Consult  Beloni, 
^Gli  epigoni  della  Gerusalemme  liberata^ 
(Padova  1893). 

ARMIDALB,  Australia,  town  in  Sandon 
County,  New  South  Wales,  313  miles  north  of 
Sydney.  It  lies  at  an  elevation  of  3,313  feet,  in 
a  picturesque  mountainous  district,  for  the  most 
part  pastoral  and  agricultural,  though  it  con- 
tains some  alluvial  gold  diggings.  Antimony  is 
found  in  large  quantities  near  the  town.  It  has 
two  fine  cathedrals,  its  schools  include  the  New 
England  Girls'  School,  S«unt  Patrick's  College, 
the  high  school,  the  Ursuline  Convent  and  state 
schools.  Armidale  became  a  municipality  in 
1863.    Pop.  4,250. 

ARMINIANISM,  a  term  applied  to  a  cer- 
tain phase  of  Protestant  theology.  In  the 
Netherlands  early  in  the  17th  century  there  was 
a  revolt  against  the  doctrine  of  unconditional 
election  as  taught  by  the  rigid  Calvinists.  The 
most  important  person,  though  not  the  first 
one,  in  this  revolt  was  Jacob  Arminius  (q.v.) 
A  controversy  was  carried  on  between  him  and 
(jomarus  over  the  question  of  predestination, 
and,  after  the  death  of  Arminius,  with  increased 
vigor  by  their  followers.  In  1610  the  Arminians 
set  forth  their  views  in  a  ^Remonstrance^  cov- 
ering the  points  in  controversy  which  in  sub- 
stance was  as  follows: 

(1)  God  decreed  to  save  through  Christ 
those  who  believe  in  his  Son  and  who  persevere 
in  faith  and  obedience  through  life,  but  he 
leaves  in  sin  those  who  are  not  believers.  (2) 
Christ  died  for  all,  but  no  one  except  the 
believer  has  remission  of  sins.  (3)  Man  can 
neither  do  nor  think  anything  truly  good  until 
he  is  bom  again  through  the  Holy  Spirit  (4) 
All  good  in  the  regenerate  man  is  brought  about 
by  the  grace  of  God,  but  this  grace  is  not  ir- 
resistible. (5)  Those  who  are  truly  converted 
have  power  given  them- through  the  Holy  Spirit 
and  the  help  of  Christ,  so  that  if  they  desire 
his  aid  and  are  not  inactive,  no  power  can  take 
them  away  from  (^rist. 

In  1618  the  Synod  of  Dort  met  and  con- 
demned the  five  articles,  and  many  of  the 
remonstrant  ministers  were  deposed,  but  in 
1630  they  were  granted  religious  liberty.  They 
have  continued  to  the  present  as  one  of  the 
smaller  religious  sects  of  Holland  with  a  pres- 
byterial  organization  and  a  theological  seminary 
at  Amsterdam.  The  present  importance  of 
Arminianism  is  due  to  the  fact  that  the  founders 
of  Methodism  (q.v.)  incorporated  into  their 
system  the  teachings  of  Arminius  and  his  im- 
mediate followers.  This  is  the  belief  of  the 
Methodist  Church  to-day,  as  well  as  that  of 
many  individuals  belongmg  to  churches  nomi- 
nally Calvinistic.  Consult  Annan,  W.,  <The 
Difficulties  of  Arminian  Methodism^  (Philadel- 
phia 1860) ;  Blok,  <  History  of  the  People  of 
the  Netherlands'  (Part  III,  trans.  Putnam,  New 
York  1900) ;  Gill,  J.,  ^The  Cause  of  God  and 
Truth:  Being  an  Examination  of  the  Principal 
Passages  of  Scripture  made  use  of  by  the  Ar- 


minians in  Favour  of  Their  Scheme'  (4  vols., 
London  173S-<}8)  ;  <The  Works  of  Armiftius> 
(trans.  2  vols.,  Buffalo  1853). 

ARMINIUS,  the  (German  national  hero 
celebrated  by  his  fellow-countrymen  as  their 
deliverer  from  the  Roman  yoke:  b.  17  b.c.; 
d.  21  A.D.  He  was  the  son  of  Segimer,  a  prince 
of  the  Cherusci,  a  tribe  inhabiting  parts  of 
what  is  to-day  Brunswick  and  Hanover.  His 
early  life  was  spent  in  the  Roman  army  where 
he  served  with  distinction  and  attained  the 
rank  of  eques.  This  period  was  one  of  great 
peril  for  dermany.  The  Romans  had  advanced 
far  into  the  territory  of  the  Teutonic  tribes  and 
had  erected  a  series  of  strong  fortresses,  in 
order  to  keep  the  more  turbulent  districts  in 
subjection.  From  9  B.c  to  about  4  a.d.  Drusus 
ana  Tiberius  had  campaigned  against  the  (Ger- 
mans; Tiberius  proceeded  with  great  circum- 
spection, however,  and  induced  the  Germans  to 
live  on  good  terms  with  the  Romans,  to  |4^1^^ 
R9man  habits  and  mode  of  living,  etc.  -Ar- 
minius, during  his  years  of  service  wifh  the 
Roman  legions  had  acquired  a  knowledge  of 
Latin  and  also  gained  an  insight  into  the  art 
of  war  as  practised  bv  the  Romans.  Returning 
home  in  /  a.d.  he  found  his  people  secretly 
chafing  under  the  Roman  p;ovenior,  Quintilius 
Varus,  and  resolved  to  dehver  his  countrymen 
from  Roman  rule. 

With  this  object  he  secretly  ■  organized  all 
the  tribes  as  far  as  the  Elbe,  induced  Varus 
to  scatter  his  forces,  and  in  9  a.d.  decoyed 
Varus  with  three  legions  into  the  fastnesses  of 
the  Teutoburg  Forest,  probably  between  the 
modern  towns  of  Detmold  and  Wiederbnick 
and  near  the  headwaters  of  the  Ems  and  the 
Weser.  Arminius  fell  upon  the  legions  un- 
expectedly and  virtually  annihilated  them.  The 
news  of  the  disaster  caused  consternation  in 
Rome  and  gave  rise  to  the  Emperor's  despairing 
utterance:  ^Varus,  restore  to  me  my  legions.* 
The  Germans  did  not  follow  up  their  victory, 
however,  and  both  sides  maintained  peace  until 
15  A.D.,  when  (Jermanicus  Caesar  led  the  Ro- 
mans against  Arminius  and  reduced  the  latter 
to  great  straits,  capturing  his  wife,  Thusnelda. 
In  17  A.D.  he  was  recalled  by  Tiberius  and  the 
results  of  his  two  years'  campaign  against  Ar- 
minius were  lost.  After  this  time  no  Roman 
army  ever  penetrated  to  the  heart  of  Germany. 
Arminius'  later  vears  were  troubled  with  the 
internal  feuds  which  broke  out  among  the  sev- 
eral tribes,  his  chief  opponent  being  Marbod, 
prince  of  the  Marcomanni.  By  aiming  to  found 
a  powerful  kingdom  Arminius  drew  upon  him- 
self the  hatred  of  his  countrymen  and  he  was 
assassinated  in  21  a.d.  Of  him  Tacitus  says 
(^Annalia^)  :  *  Arminius  fought  w^ith  the  vicis- 
situdes of  fortune,  and  fell  at  last  by  the 
treachery  of  his  own  relatives;  a  man  of  war- 
like genius,  and  beyond  all  question  the  liber- 
ator of  Germany.*  In  1875  a  great  monument 
to  Arminius  was  completed.  It  was  by  Bandel 
and  was  erected  on  the  Grotenburg  Mountaiif, 
near  Detmold.  The  exploits  of  Arminius  have 
furnished  material  for  the  dramas  of  Klopstock 
and  others.  Consult  Dunzelmann,  E.,  *Der 
Schauplatz  der  Varusschlacht^  (1889);  Fischer, 
F.  W.  <Armin  und  die  R6mer>  (1893);  Kem- 
mer,  O.,  *Arminius>  (1893)  :  Meyer,  E.,  ^Un- 
tersuchungen  tiber  die  Schlacnt  im  Teutoburgcr 
Walde>    (1893);   Uhl,   W.,    <Das  Portrat   des 
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Armiiiias>  (1896)  ;  Wilms,  A.,  <Die  Schlacbt  im 
Teutoburger  Walde>  (1899). 

ARMINIUS,  Jacobus,  or  JACOB  HAR- 
MENSEN,  the  founder  of  Arminianism 
(q.v.)  :  b.  Oudewater  Holland,  10  Oct.  1560; 
d.  Leyden,  19  Oct.  1609.  He  early  showed 
marked  promise  as  a  scholar,  and  entered  the 
University  of  Leyden  at  the  age  of  15.  His 
ability  was  so  apparent  that  certain  officials  of 
Amsterdam  undertook  the  expense  of  his  educa- 
tion for  the  service  of  the  Church.  This  en- 
abled him  to  study  at  Geneva,  where  Beza  was 
at  the  height  of  his  influence  and  by  whom 
Arminius  was  greatly  influenced.  He  also 
studied  at  Basel  and  Fadua  and  visited  Rome, 
returning  to  Holland  he  was  ordained  in  1588 
and  became  pastor  of  the  Reformed  Church  at 
Amsterdam.  ^  At  that  time  he  was  a  rigid  Cal- 
vinist,  but  milder  views  of  predestination  than 
those  which  he  had  learned  from  Beza  having 
made  their  way  into  Holland,  Arminius  was 
called  upon  for  a  defense  of  Calvinism.  He 
made  a  more  careful  examination  of  the  dis- 
puted points  and  as  a  result  modified  his  own 
viewSj  though  still  holding  to  predestination. 
In  spite  of  the  opposition  which  arose  because 
of  his  changed  opinions  he  was  offered  and 
accepted  a  professorship  in  the  University  of 
Leyden  in  1603.  A  controversy  soon  broke  out 
between  him  and  his  colleague,  (jomarus,  a 
zealous  and  extreme  Calvinist  Two  parties 
were  formed  in  and  beyond  the  university,  and 
the  controversy  was  kept  up  till  his  death  in 
1609.  See  Arminianism.  Consult  ^J.  Ar- 
minni  Opera  Theologica>  f  Leyden  1629),  ^The 
Works  of  Arminius >  (English  translation,  Buf- 
falo 1853) ;  and  Nichols,  <Life  of  Jacobus 
Arminius^  (London  1843). 

ARMISTICE,  a  suspension  of  hostilities 
between  two  belligerent  powers  or  two  armies 
by  mutual  agreement.  It  may  either  be  for  a 
^finite  period  or  until  its  termination  is  pro- 
claimed. An  armistice  throughout  the  whole 
theatre  of  war  can  be  concluded  only  by  the 
belligerent  governments,  and  does  not  take  full 
effect  until  it  has  been  ratified.  A  partial 
armistice  may,  however,  be  concluded  by  the 
commanders  of  individual  armies  or  army 
corps,  and  such  an  armistice  requires  no  ratifi- 
cation, although  it  may  be  disapproved  and 
abolished  by  the  government.  An  armistice  is 
often  concluded  for  only  a  few  hours  to  bury 
the  slain,  remove  the  wounded,  and  exchange 
prisoners,  and  also  sometimes  to  allow  of  a 
parley  between  the  opposing  generals.  A 
breach  of  an  armistice  is  regarded  as  a  viola- 
tion of  the  law  of  nations.  Sometimes  a  reg- 
ular armistice  is  preceded  by  an  actual  sus- 
pension of  hostilities.  If  tne  conditions  on 
yrhich  an  armistice  was  agreed  upon,  as  that 
while  it  lasted  all  preparations  for  attack  or 
defense  should  cease,  are  violated  by  either 
side,  the  enemy  is  entitled  to  resume  hostilities 
at  once.  A  general  armistice  is  usually  the  pre- 
liminary of  a  peace,  and  can  only  be  proclaimed 
by  the  commanders-in-chief  or  their  home 
governments. 

ARMITAGE,  Edward,  English  historical 
and  mural  painter:  b.  London,  20  May  1817; 
d.  1896.  He  studied  in  Paris,  where.  1842.  he 
exhibited  his  first  independent  work.  In  the 
following  year  his  ^Landing  of  Caesar^  gained 
a  prize  of  $1,500  in  London;  and  in  1845  and 
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1847  he  carried  of!  prizes  of  $1,000  and  $2,50a 
He  was  made  a  fellow  of  the  Royal  Academy 
in  1872,  and  in  1875  was  appointed  lecturer  on 
painting  there.  His  mural  paintings  include  a 
series  of  noble  figures  of  Christ  and  the  12 
apostles,  executed  for  Saint  John's  Roman 
CTatholic  Church  in  London.  His  ^Lectures  on 
Paintings,^  to  the  students  of  the  Royal 
Academy,  were  published  1883  and  another 
volume,  ^Pictures  and  Drawings'  was  issued 
1898. 

ARMITAGE,  Thomas,  American  clergy- 
man: b.  Pontefract,  England,  2  Aug.  1819;  d. 
Yonkers,  N.  Y.,  20  Jan.  1896.  He  prepared 
himself  for  the  ministry  and  preached  his  first 
sermon  when  16  years  old.  Coming  to  New 
York  city  in  1858,  he  was  actively  engaged  in 
the  ministry  of  the  Methodist  Church  until 
1848,  when  he  became  a  Baptist,  and  was 
pastor  of  the  Norfolk  Street  Church  (later  the 
Fifth  Avenue  Baptist  Qiurch).  In  1890  he  was 
made  pastor  emeritus,  given  a  residence  in 
Yonkers.  He  was  one  of  the  founders  of  the 
American  Bible  Union.  He  advocated  the  re- 
vision of  the  Bible,  especially  in  regard  to  the 
correct  interpretation  of  the  words  therein 
relating  to  baptism.  He  published  ^ Jesus :  His 
Self-Introspection'  (18/8) ;  *  Lectures  on 
Preaching'  (1880)  ^History  of  the  Baptists' 
(1886). 

ARMOR*    See  Arms  and  Armoe. 

ARMOR-CLADS.    See  Warships. 

ARMOR-PIERCING     PROJECTILES. 

Projectiles  intended  for  practice  at  objects 
composed  of  wood,  masonry,  or  earth  are  naade 
of  cast-iron;  but  since  the  introduction  of  iron 
for  the  defense  of  ships  and  for  fortifications, 
a  material  possessing  greater  hardness  than 
ordinary  cast-iron  is  required  to  overcome  the 
resistance  opposed  by  thick  wrought-iron  plates. 
Both  elongated  and  spherical  projectiles  for  use 
against  armor  should  be  of  the  hardest  and 
toughest  material  possible.  The  power  of  a 
projectile  to  stand  up  to  its  work  and  deliver 
Its  full  blow  on,  the  target  depends  on  the 
shape  as  much  as  on  the  quality  of  the  metal 
of  which  it  is  composed. 

The  flat-ended  form  of  elongated  projectiles 
possesses  a  peculiar  advantage  as  regards  the 
projectile,  and  another  as  concerns  the  plate. 
As  to  the  projectiles,  in  direct  impact  the  whole 
of  the  resistance  of  the  target  acts  in  lines 
parallel  to  the  projectile's  axis,  which  direction 
IS  the  most  favorable  to  the  projectile  retaining 
its  mass  and  delivering  its  full  blow  on  the 
target ;  and,  again,  if  the  target  is  to  be  punched 
by  actual  shearing,  the  fiat  head  is  the  form 
best  adapted  to  effect  it.  The  flat  head  would 
probably  be  best  in  the  case  of  direct  firing 
against  plates  composed  of  hard  iron,  for  it  is 
easy  to  conceive  of  a  hard  material  offering 
very  great  resistance  to  the  forcing  open  of  a 
pointed  head,  which  might  be  punched  by  the 
clean  shearing  of  a  fiat-headed  projectile.  The 
power  given  by  rotation  of  keeping  the  same 
portion  of  a  projectile  presented  to  the  front 
b  of  peculiar  value  in  punching  armor  plates; 
it  enables  the  head  of  the  projectile  to  be  made 
of  any  desired  form,  while  the  power  of 
reducing  the  calibre  of  projectile  in  pro- 
portion to  its  weight,  which  is  perhaps  the 
principal  advantage  obtained  by  rifling,  is  also  j 
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most  important  here,  the  depth  of  penetration 
being  in  inverse  proportion  to  the  circum- 
ference. In  shells,  however,  this  stability  of  the 
axis  of  rotation  tells  more  fully,  for  it  enables 


Six-inch  Ribbed  Cavity  Abmor-Pibrcing  Shell. 
Projectile  was  loaded  with  2  pounds  of  black  charcoal 
powder  and  fused  with  magazine  fuse.  Fired  at  6-inch 
Krupp  haid-faoed  armor  plate.  Shell  burst  about  8  feet 
to  rear  of  plate  after  penetrating  the  same.  Weight  of 
largest  fragment  recovered  lOi  pounds.  Average  weight 
of  fragments  2  i'«  ounces.  Total  number  of  pieces  re- 
covered. 650. 

every  part  of  the  projectile  to  be  made  of 
such  proportions  as  will  give  the  maximum 
power  at  the  moment  of  impact.  The  walls 
of  an  elongated  shell  being  chiefly  subjected  to 
a  longitudmal  strain,  an  interior  hollow  may 
be  made  without  entailing  the  great  weakness 
existing  in  spherical  shells  as  compared  with 
solid  shot.  Hence  it  follows  that  while  smooth- 
bore shells  have  seldom  or  never  been  fired 
at  armor,  rifled  shells  have  proved  very  suc- 
cessful. 

There  are  two  causes  which  contribute  to 
give  shells  peculiar  power  against  iron  plates. 
The  first  is  that  it  is  not  necessary  to  weaken 
the  head  of  a  shell  by  making  a  fusehole  in  it, 
because  no  fuse  is  required,  tibe  heat  generated 
on  the  impact  of  a  projectile  against  the  armor 
being  sufficient  to  fire  the  bursting-charge.  To 
such  an  extent  is  light  as  well  as  heat  gen- 
erated, that  on  firing  at  a  target  after  dark  a 
pale  flash  is  seen  to  follow  the  impact.  The 
second  cause  that  operates  to  favor  the  action 
of  shells  is  the  fact  that  when  the  shell  has 
penetrated  to  a  depth  of  even  a  few  inches 
before  rupture  occurs,  the  sides  are  supported 
by  the  armor  around  them,  and  the  explosion, 
being  confined  at  the  sides,  acts  to  the  front 
with  greatly  increased  force. 

In  a  conical  head  the  normal  pressures 
throughout  form  a  zone  of  compression  acting 
as  a  wedge  toward  the  body  of  the  projectile, 
whose  angle  is  the  supplement  of  that  of  the 


cone  of  the  head.  This  is  better  than  that 
formed  in  the  spherical  head,  because  the  angle 
is  less  acute,  and  because  the  apex  of  the 
wedge,  instead  of  being  a  fixed  point  through- 
out (the  centre  of  the  sphere)  moves  along  the 
axis  of  the  projectile  as  it  enters  deeper  and 
deeper  into  the  target.  In  the  ogival  head  it 
will  easily  be  seen  how  much  superior  is  the 
action.  In  this  the  wedge  is  at  the  com- 
mencement slightly  acute,  but  then  the  resist- 
ance acts  on  a  small  surface  and  is  compara- 
tively small,  and  the  angle  increases,  till,  at 
the  junction  of  head  and  body,  it  becomes  180**, 
or  a  straight  line,  so  that  we  then  have  the 
body  of  the  projectile  in  much  the  same  con- 
dition as  the  flat-headed  bolt  driving  before  it 
an  ogival  wedge,  which  opens  the  armor  by 
wedging  rather  man  by  clipping  or  punching. 
As  the  softer  and  more  plastic  natures  of 
plate-iron  have  been  found  to  hold  their  bolts 
the  best,  and  stand  the  longest,  and  so  have 
been  universally  adopted,  the  ogival  has  become 
obviously  the  correct  form  of  head. 

The  effect  of  hardening  projectiles  is  probably 
much  greater  than  is  generally  supposed,  that 
is,  the  amount  of  work  gained  is  much  greater 
than  the  increase  of  strength  of  the  projectile. 
It  is  well  known  that  a  very  small  force  may 
under  certain  circumstances  determine  the  per- 
formance or  non-performance  of  a  very  large 
amount  of  work.  In  like  manner  a  very  slight 
addition  to  the  rigidity  of  a  projectile,  by 
hardening  or  otherwise,  may  determine  whether 
a  very  large  amount  of  work  shall  be  wasted 
upon  the  projectile  or  expended  upon  the  plate. 
Another  means  of  increasing  the  work  done 
upon  the  armor  plate  in  comparison  with  that 
done  upon  the  projectile  is  by  increasing?  the 
velocity  of  the  latter.  That  is,  a  projectile 
moving  at  a  low  velocity  may  be  smashed  up 
or  flattened  against  the  plate,  while  the  same 
projectile  fired  at  a  higher  velocity  may  go 
through  the  same  plate  almost  uninjured.  On 
this  principle  a  lead  shot  may  be  fired  through 
an  iron  plate,  or  a  tallow  candle  through  a 
pine  board. 


Armor-Piercing  Projectilbs  Capped  and  Uncapped. 
The  projectiles  shown  are  a  3-inch   capped,  a  4-infsh 
ca]H>ed,  a  5-inch  and  a  6-inch  uncapped.  8-inch  uncapped  and 
capped,  10-ineh  uncapped  and  capped  and  12-inoh  capped. 

Numerous  trials  have  shown  a  superiority  of 
steel  projectiles  over  those  made  of  chilled 
cast-iron;  and  although  the  former  are  some- 
what more  expensive  than  the  latter,  it  would 
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be  misplaced  economy  to  leave  any  means 
miavailed  of  to  increase  the  penetrating  power 
of  projectiles.  The  quality  of  chilled  pro- 
jectiles, from  the  nature  of  their  manufacture, 
is  necessarily  unreliable;  whereas  this  is  not 
the  case  with  hammered  cast-steel,  or  at  least 
not  to  the  same  extent  by  far,  even  when  large 
masses  are  produced,  and  the  difficulty  of 
manufacture  mcreases  with  the  calibre.  The 
most  essential  difference  in  the  behavior  of 
steel  and  chilled  projectiles  on  striking  the 
target  consists  in  the  reaction  on  the  projectile 
showing  itself  in  the  latter  by  breaking  up, 
while  the  former  are  onlv  set  up.  As  the 
breaking  up  of  the  chilled  shells  may  take  place 
before  the  bursting-charge  comes  into  opera- 
tion, whe!reby  the  rending  effect  is  considerably 
prejudiced,  this  material  appears  far  less 
adapted  for  shells  than  steel.  The  superiority 
of  steel  in  this  respect  is  still  further  increased 
by  the  fact  that  the  steel  shell  can  have  thinner 
walls,  consequently  a  larger  chamber,  and  can 
thus  hold  a  larger  bursting-charge  than  the 
chilled  metal.    See  Armor  Plate;  Projectiles. 

ARMOR  PLATE.  The  idea  of  protect- 
ing ships  of  war  and  the  fronts  of  f ortincations 
by  means  of  armor  plate  dates  from  about  'the 
middle  of  the  19th  ceiitury.  In  1842  experi- 
ments were  conducted  with  iron  i>lates  made  by 
riveting  together  plates  three-eighths  of  an 
inch  in  thickness  to  a  total  thickness  of  six 
inches.  Those  plates  did  not  successfully  re- 
sist 8-inch  guns  or  heavy  32-pounders  at  400 
yards;  so  some  modifications  were  introduced 
and  further  experiments  made  in  1850.  In  1853 
the  French  constructed  floating  batteries  which 
carried  four  inches  of  iron  armor. 

While  the  European  ships  were,  for  the 
most  part,  modifications  of  existing  types,  the 
Amencan  ships  were  constructed  from  new 
designs,  or  railway  iron  and  the  like  was  at- 
tached to  existing  vessels.  The  old  Monitor 
and  Merrimac  are  the  first  examples;  but  with 
die  improvements  in  gun  manufacture,  it  be- 
came apparent  that  the  wrought  iron  plates  as 
first  used  could  not  withstand  heavy  gun  fire 
As  a  result  a  compound  armor  plate  was  de- 
veloped in  England  and  an  all  steel  plate  in 
France.  In  18^  nickel  was  introduced  in  steel 
and  a  plate  of  great  toughness  and  resistance 
was  produced.  This  type  of  armor  proved 
superior  to  the  old  and  from  then  onward  the 
march  of  progress  has  increased.  In  1890  the 
Harvey  process  was  advanced  and  met  with 
great  success,  followed  in  1895  by  the  Krupp . 
process.  These  two  processes  are  essentially 
the  same  in  principle  and  represent  the  highest 
development  of  the  compound  type  of  armor. 

Formerly  this  kind  of  armor  was  manu- 
factured by  taking  a  wrought  iron  plate  as  a 
backing  and  casting  upon  its  face  a  plate  of 
steel,  the  former  being  so  heated  as  to  produce 
as  perfect  a  union  as  possible.  This  operation 
was  based  on  the  theory  that  a  plate  to  resist 
the  powerful  energy  of  a  projectile  must  have 
a  hard  face  to  resist  penetration  and  a  tough 
back  to  prevent  shatterinpf  on  impact.  Diffi- 
culty, however,  was  experienced  with  the  flak- 
ing of  the  steel  face,  so  that  the  homogeneous 
nidcel-steel  plate  really  superseded  this  typt. 

Harvey  Process.-^  Compound  armor  held 
the  record  against  shell  until  the  invention  of 
Harveyized  plates,  introduced  in  the  United 
States  in  1891.   A  solid  steel  plate  was  cemented 


on  the  face  and  then  water-hardened,  a  glass- 
hard  face  with  a  tough  backing  being  thus  pro- 
vided. This  invention  at  once  raised  the  resist- 
ing power  of  armor  by  at  least  50  per  cent 
when  Harvey  adopted  the  method  of  harden- 
ing the  surface  of  plates  with  a  powdered 
cementing  material,  Messrs.  Schneider  invented 
a  process  of  cementing  by  means  of  hydro- 
carbon gas,  followed  by  water  hardening,  and 
this  superseded  the  Harveyizing  system.  The 
Harvey  plate  was  faulty  in  respect  of  the  kick 
not  being  sufficiently  tough  to  resist  the  racking 
effects  of  the  projectiles.  The  addition  ot 
chromium  to  the  nickel-steel  and  differential 
treatment  in  hardening  (variation  in  degree  of 
hardness  imparted  to  front  and  back),  provided 
the  necessarv  toughness.  Nickel-chxx>me  steel 
is  carbonized  and  hardened  on  the  outer  face, 
gas  being  used  for  carbonizing  and  a  water 
spray  for  hardening. 

Kmpp  Process.— The  manufacture  of 
Krupp  armor  plate  consists  of  a  series  of  dis- 
tinct operations  requiring  great  care  and  atten- 
tion and  covers  a  perioa  of  from  four  to  nine 
months,  depending  on  the  thickness  of  the 
plate.  The  composition  of  the  plate  having 
been  determined  upon,  the  necessary  elements 
are  melted  together  in  an  open  hearth  furnace. 
When  ready  for  tapping,  the  ingot  mould  hav- 
ing been  prepared,  the  metal  is  run  into  a  large 
ladle,  from  which  it  is  poured  into  the  mould 
through  a  gate  on  the  outside,  which  connects 
with  the  interior  of  the  mould  at  the  bottom. 
The  ingot  is  bottom  poured  so  as  to  get  a  more 
perfect  ingot  and  the  large  projection  on  the 
upper  end  the  sink-head,  is  .an  aid  in  handling. 
The  mould  is  made  up  of  cast  iron  sections 
bolted  together  to  facilitate  the  stripping  of 
the  ingot.  After  the  ingot  has  cooled  it  is 
stripped,  that  is,  it  is  removed  from  the  mould 
Usually  24  hours  suffice  for  the  ine[ot  to  solid- 
ify and  cool  sufficiently  to  permit  its  being 
stripped,  and  then  the  ingot  is  sent  to  the  heat- 
ing furnaces  preparatory  to  forging.  The  in- 
got after  being  heated  for  about  24  hours  is 
taken  out  of  me  furnace  and  receives  its  first 
forging.  This  operation  is  one  of  the  most 
wonderful  sights  in  a  steel  plant:  to  see  a  red 
hot  mass  of  metal,  weighing  in  the  neighbor- 
hood of  80  tons,  being  handled  entirely  by  me- 
chanical means. with  the  ease  that  one  would 
handle  a  pencil.  The  ingot  is  placed  on  a  die 
under  a  14,500-ton  hydraulic  press  and  there 
forged  to  within  a  few  inches  of  its  finished 
thickness.  At  each  working  of  the  press  the 
metal  is  decreased  about  three  inches  in  thick- 
ness, the  ingot  being  moved  along  until  its 
whole  length  has  been  forged.  Of  course,  the 
leneth  and  breadth  are  increased,  the  metal 
under  such  great  pressure  flowing  evenly  in  all 
directions,  and^  this  operation  is  repeated  until 
the  required  dimensions  are  obtained. 

Schneider  Process. —  Armored  plates  are 
cemented  on  the  surface  in  furnaces  designed 
for  that  special  purpose.  At  the  Creusot  works 
hjrdro-carbon  gas  is  used,  introduced  through 
pipes.  At  a  dark  red  heat  the  hydro-carbons 
separate,  and  the  liberated  carbon  penetrates 
the  surface  of  the  steel.  The  furnaces  are 
fitted  with  movable  hearths  on  wheels.  The 
plates,  having  been  already  molded  to  their 
curves  by  templet,  are  placed  one  above  an- 
other, with  spaces  between  them,  into  which 
the  gas  is  introduced.    Each  space  is  enclosed^ 
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by  a  cast-steel  frame  inserted  between  adfacent 
plates  and  rendered  gas-tight  with  an  asbestos 
strand.  The  sides  of  the  frame  are  drilled  to 
receive  the  rows  of  gas  pipes.  The  pipes, 
which  are  water-cooled,  contain  passages  for 
the  gas  inlet,  the  water  outlet  and  the  gas  es- 
cape. The  furnace  is  fired  from  each  side, 
with  blast.  The  deposition  of  the  carbon  goes 
on  until,  bv  a  certain  appearance  of  the  fiame 
given  by  the  ignition  of  the  escaping  ^s,  the 
progress  of  the  cementing  operation  is  esti- 
mated when  the  admission  of  the  gas  is  stop- 
ped for  a  while  to  permit  of  equal  saturation 
of  the  opposed  faces.  It  is  then  turned  on 
again  for  a  time  and  these  stages  are  repeated 
until  the  cementation  is  equalized  and  com- 
pleted. The  temperature  of  the  furnaces  is 
regulated  in  such  a  way  as  to  effect  the  maxi- 
mum of  cementation  without  risk  of  melting 
the  surfaces  of  the  plates.  The  plates  cool 
down  in  the  furnaces  to  be  reheated  and  hard- 
ened subsequently.  They  are  reheated  in  the 
vertical  position  in  furnaces  and  for  the  water- 
hardening  they  are  suspended  vertically  in 
tanks,  through  which  jets  of  water  are 
sprinkled  on  the  surfaces  of  the  plates.  The 
rates  of  cooling  can  be  varied  by  altering  the 
distances  between  the  plates  and  walls. 

Cementation  Process.-— It  has  been  the 
practice  of  some  manufacturers  of  armor  plate 
to  use  a  series  of  rolls  instead  of  a  press,  but 
it  has  been  proved  that  the  forging  of  a  plate 
under  a  hydraulic  press  effects  a  more  uniform 
working  of  the  metal  and  produces  a  finished 
plate  far  superior  to  one  which  has  been  rolled. 
This  statement  is  borne  out  by  the  fact  that 
many  of  the  plants  which  had  installed  a  costly 
set  of  rolls  nave  had  the  same  removed  and 
replaced  by  powerful  hydraulic  presses.  After 
forging,  the  sink-head  is  cut  off  and  the  plate 
allowed  to  cool  a  little  in  air  before  annealing. 
From  the  annealing  furnace  the  plate  is  taken 
to  be  scaled  by  pneumatic  hammers  prepara- 
tory to  carbonizing.  This  process  consists  es- 
sentially of  heating  the  plate  in  the  presence  of 
dry  carbon  or  in  a  gas-carbonizing  furnace. 

Drv-Carbon  Process^ — In  this  process  a 
special  dry-carbon  furnace  is  employed;  coal 
is  used  in  the  furnace  as  fuel  and  the  fiame 
passes  over  the  plates,  down  in  front  and  back 
under  again  to  the  smoke-stack.  Usually  sev- 
eral plates  are  carbonized  at  the  same  time^ 
the  plates  being  arranged  in  pairs.  The  faces 
to  be  carbonized  are  placed  together,  separated 
only  by  a  layer  of  finely  powdered  wood  and 
animal  charcoal.  The  edges  are  well  sealed 
and  the  plates  are  placed  in  the  furnace  through 
the  top  and  lowered  on  a  bed  of  sand;  me 
whole  is  then  well  covered  with  sand  and  if 
more  than  one  pair  are  carbonized  at  the  same 
time  they  are  treated  in  like  manner  and  placed 
on  top  of  the  first.  When  all  are  well  pro- 
tected from  contact  with  the  flame  the  furnace 
top  is  closed  and  the  furnace  brought  up  to 
heat.  The  heat  is  maintained  at  a  uniform 
temperature  for  a  considerable  length  of  time, 
this  time  depending  on  the  amount  of  carbon 
to  be  absorbed  by  the  plates  and  then  the  fur- 
nace allowed  to  cool.  Almost  a  month  is  em- 
ployed in  this  process  from  the  time  the  plate 
IS  charged  until  it  is  taken  from  the  furnace. 

Gas-Carbonizing  Process.— In  the  em- 
ployment of  this  process  the  plate,  with  the  face 
to  be  carbonized  exposed,  is  placed  on  a  bed  of 


sand  in  a  furnace  which  is  heated  by  some 
highly  carbonized  gas.  The  flues  for  the  flame 
entry  are  built  on  each  side  of  the  furnace  and 
so  arranged  that  they  can  be  used  alternately, 
while  a  deflector  causes  the  flame  to  first  strike 
the  top  of  the  furnace  and  then  pass  downward. 
After  the  furnace  has  been  raised  to  heat,  coal 
gas  or  one  rich  in  hydrocarbons,  is  passed 
along  the  surface  of  the  plate  and  the  intense 
heat  causes  this  to  be  broken  up,  depositing 
carbon  on  the  face  of  the  plate.  The  plate  is 
left  in  the  furnace  until  the  required  degree  of 
carbonization  is  attained.  The  plate  is  again 
scaled  and  reheated  for  its  second  or  final  forg- 
ing to  bring  it  to  gauge.  This  forging  also 
serves  to  smooth  up  any  roughness  on  the  sur- 
face. After  for^ng  it  is  again  annealed  and 
from  the  anneahng  furnace  goes  to  the  ma- 
chine shop,  for  such  machining  as  can  be  done 
preparatory  to  bending.  On  return  from  the 
machine  shop  the  plate  is  heated  preparatory 
to  bending  and  this  operation  requires  the 
greatest  stall  and  experience  in  order  to  pre* 
vent  cracking  to  a  degree  which  would  result 
in  the  condemnation  of  the  plate.  An  allow- 
ance, too,  must  be  made  for  any  sli^t  dis- 
tortion which  may  occur  in  the  next  operation, 
that  of  tempering  and  water  hardening.  The 
plate  is  heated  to  the  required  temperature  and 
then  subjected  to  a  cold  water  spray.  The 
bath  is  of  a  special  design  and  is  arranged  to 
p;ive  a  pressure  of  about  15  pounds  per  square 
inch. 

Manufacture. —  The  process  of  manufac^ 
turc  in  every  detail  is  of  scientific  nicety.  The 
melted  steel  is  drawn  off  into  ladles,  transported 
by  electric  cranes  capable  of  lifting  120  tons 
and  poured  into  massive  ingot  moulds,  some 
of  which  weigh  60  tons  without  the  steel.  Some 
of  the  ingots  weigh  50  tons  and  are  36  inches 
thick.  They  are  reheated  and  rolled  out  in  an 
immense  null.  One  of  these  mills  at  Messrs. 
Vickers'  works  has  rolls  36  inches  in  diameter 
and  12  feet  in  length.  An  ingot  36  inches  thick 
can  be  rolled  down  to  six  inches  within  half  an 
hour.  The  thickness  after  rolling  is  equsd, 
but  the  edges  are  rough  and  irregular.  At  this 
stage  the  nrst  portion  of  the  cementing  process 
is  performed.  The  plates  are  laid  one  on  top 
of  another  in  specially  constructed  furnaces. 
Powdered  charcoal  is  sprinkled  between  the 
opposed  surfaces  and  the  plates  remain  in  the 
furnaces  from  10  to  12  days,  the  temperature 
bdng  regulated  by  pyrometers.  During  that 
period  the  charcoal  is  absorbed  by  the  plates, 
increasing  the  quantity  of  carbon  at  and  near 
the  surfaces.  This  does  not  harden  the  sur- 
face of  the  plate,  but  it  prepares  it  for  the  sub- 
sequent hardening  which  is  done  at  a  later 
stage,  after  the  bending  in  the  case  of  those 
plates  which  have  to  be  curved,  and  after  the 
planing  off  of  the  rough  ed^^es  in  the  case  of 
all  plates.  Both  operations  involve  the  use  of 
much  massive  machinery  and  careful  handling. 

Bending  and  Planing. —  The  bending  is 
done  in  hydraulic  presses.  Messrs.  Vickers 
have  two  of  8,000  tons  power,  which  will  bend 
plates  up  to  21  feet  long  and  11  feet  wide.  The 
pressure  exerted  is  three  tons  to  each  square 
inch  of  the  rams.  Each  weighs  600  tons.  The 
bending  of  the  thickest  plates  under  the  pow- 
erful persuasion  of  these  presses  is  easily  and 
quickly  accomplished.  In  the  next  stage  the 
surfaces   are  planed  on  machines  which  will 
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carry  a  plate  weighing  JO  tons  on  a  moving 
table,  iveightng  as  much,  and  will  reciprocate 
it  under  the  cutting  tools,  which  cut  in  both  di-* 
rections.  The  plate  moves  at  a  rate  of  about 
11  feet  a  minute.  In  other  types  of  machines 
the  plate  is  fixed  in  a  pit  below  and  the  cutting 
tools  are  traversed  over  it.  It  is  necessary  to 
plane  the  surfaces  of  the  plates  smoothly,  for, 
although  they  have  been  rolled  and  are  smooth, 
die  thicknesses  are  not  so  imiform  as  they 
should  be  to  enable  them  to  be  fitted  perfectlv 
in  their  places.  Afterward  the  very  rougn 
and  irregular  cdgts  are  planed  in  madiines  of 
a  totally  different  design.  Many  plates  must 
have  their  edges  beveled  and  provision  is  made 
for  dealing  with  these  by  means  of  hinged 
tool  holders.  When  a  large  quantity  of  metal 
has  to  be  removed  the  edges  are  cut  or  parted 
with  circular  saws. 

Hardening. —  The  hardening  process  com- 
prises two  stages  —  the  moderate  hardening  of 
the  plate  right  through,  which  might  be  more 
correctly  termed  tempering,  and  the  intense 
hardening  of  the  outer  face.  The  first  is  done 
with  oil,  the  second  with  water.  In  the  first 
stage  the  plate  is  reheated  in  a  furnace  to  an 
exact  temperature  and  dropped  suddenly  into 
a  bath  of  cottonseed  oil,  large  enough  to  tem- 
per the  entire  plate  without  becoming  itself 
sensibly  overheated.  The  result  is  that  the 
plate  is  hardened  or  toughened  throughout 
without  being  rendered  brittle.  It  is  both 
stronger  and  tougher  than  it  was  before  im- 
mersion, but  it  would  not  resist  a  modem  soft- 
nosed  shell.  Afterward  the  surface,  which 
has  been  saturated  with  carbon  to  a  depth  of 
from  two  and  a  half  to  three  inches,  is  ren- 
dered of  excessive  hardness  by  a  chilling  pro- 
cess. A  series  of  jets  of  cold  water  are  di- 
rected under  pressure  against  the  highly  car- 
bonized surface,  the  plate  having  been  heated 
first.  This  is  continued  during  two  or  three 
hours,  by  which  time  the  surface  to  a  depth  as 
far  as  the  carbon  has  penetrated  has  become  of 
glasslike  hardness. 

The  finished  plate  is  made  ready  for  the  in- 
spector who  goes  carefully  over  the  whole 
carbonized  face,  testing  every  square  foot  for 
hardness.  The  punch  must  be  dulled  and  the 
surface  of  the  plate  show  practically  no  mark. 
If  this  test  is  satisfactory  the  coupon,  which 
has  been  previously  cut  in  the  machine  shop, 
is  broken  off  to  show  the  structure  of  the 
plate  by  its  fracture.  Then  follows  the  drill 
test  to  show  the  depth  of  chill  and  if  the  plate 
passes  this  test,  bars  are  taken  to  show  its 
physical  characteristics,  that  is,  tensile  strength, 
elastic  limit  and  extension. 

final  Test, —  After  the  above  tests  are 
completed  the  ballistic  plate  is  picked  —  that  is, 
a  plate  to  be  fired  at  and  which  represents  a 
group  of  plates.  The  armor  for  a  battleship  is 
divided  into  groups  of  from  400  to  600  tons, 
as  determined  by  the  department.  This  test 
is  the  most  important  and  on  its  acceptance  or 
rejection  hangs  the  fate  of  the  whole  group 
of  armor;  as  a  result  the  inspector  usually 
picks  that  plate  of  a  group,  which  in  his  opin- 
ion is  the  least  likely  to  pass.  Of  course,  he 
has  a  record  of  all  the  plates,  and  going  over 
these  moat  carefully,  he  chooses  the  one  which 
for  some  slight  reason  or  other  is  not  as  per- 
fect as  the  others,  assuming  that  if  the  ]ilate 
in  question  can  pass  the  severe  test  required  o£ 


it,  the  other  plates  of  the  group  most  assuredly 
can. 

The  plate  having  been  decided  on,  it  is 
sent  to  the  proving  ground  for  test.  Here  it 
is  attached  to  a  structure,  braced  from  the 
rear  and  bolted  in  the  same  manner  as  armor 
on  shipboard.  When  in  readiness  three  shots 
are  fired  at  it,  the  actual  thickness  of  the  plate 
determining  the  gun  to  be  used  and  the  initial 
velocity.  Approximately  a  gun  of  the  same 
calibre  in  inches  as  the  armor  in  thickness  is 
used  and  no  projectile  or  fragment  thereof 
shall  get  entirely  through  the  plate,  nor  shall 
any  through  crack  develop  to  an  edge  of  the 
plate  or  to  another  impact.  The  plate  having 
successfully  passed  test,  the  group  is  accepted 
and  the  remaining  plates  are  finished  machined ; 
a  replacing  plate  is  substituted  for  the  ballistic 
ogae. 

Edward  S.  Fakkow, 
Consulting  Civil  and  Military  Engineer. 

ARMORED  TRACTORS.  As  the  re- 
sult of  experiments  conducted  in  November 
1915,  at  Fort  Sill,  under  the  direction  of  the 
Field  Artillery  Board,  with  caterpillar  tractors 
as  motive  power  for  field  artillery,  and  other 
experiments  conducted  both  at  Fort  Sill  and 
the  Rock  Island  Arsenal  with  motor  trucks  as 
transports  for  the  same  arm  of  the  service,  the 
United  States  Army  has  its  newest  Field  Ar- 
tillery regiment  moved  by  motor  power  com- 
pletely. Thus  it  would  appear  that  the  Unitfed 
States  was  in  the  lead  in  establishing  practical 
applications  to  military  use  of  American  com- 
mercial engines;  and  that  when  the  editor  of 
the  Field  Artillery  Journal  wrote  the  caption 
beneath  a  photograph  of  a  tractor  •Artillery 
Horse  of  the  Future*  he  was  nearer  to  the 
truth  than  such  glimpses  into  the  future  usu- 
ally are. 

The  American  built  caterpillar  tractors, 
heavily  armored,  made  their  appearance  from 
behind  the  British  lines  in  the  battle  of  the 
Somme  and  were  revealed  as  armored  motor 
cars  capable  of  advancing  over  the  rough  ter- 
rain resulting  from  the  terrific  bombardment 
by  high-powered  explosive  shells.  The  car  or 
tractor  resembles  an  enormous  armadillo.  The 
crew  is  protected  by  varying  numbers  of  arm- 
ored plates,  any  one  of  which  is  impervious  to 
machine  gun  or  rifle  fire  as  well  as  shrapnel 
bullets.  It  is  asserted  that  only  a  direct  hit 
from  a  gun  of  large  caliber  could  put  one  of 
these  monsters  out  of  action.  The  car  com- 
pletes the  work  of  the  artillery  bombardment 
on  the  enemy  trenches  before  the  infantry  ad- 
vances. Its  chief  work  on  the  Somme  front 
was  to  locate  the  German  machine  gunners  and 
blow  them  out  of  their  positions  so  that  they 
could  not  mow  down  the  advancing  infantry. 
This  done,  the  infantry  could  occupy  the  aban- 
doned enemy  positions  with  comparative  ease. 

The  completed  car,  as  employed  by  the  Brit- 
ish, is  made  simply  by  enlarging  the  platform 
on  the  tractor  so  that  it  extends  over  most  of 
the  machinery  and  furnishes  room  for  machine 
guns  and  their  crews  and  by  covering  the  whole 
with  a  tortoise  shell  of  steel  armor. 

The  machine  has  a  fore  wheel  which  is  used 
only  for  guiding  purposes.  No  weight  rests  on 
this  wheel  and  it  could  be  removed  altogether 
without  causing  the  frame  of  the  tractor  to 
dip  more  than  a  few  inches.     The  weight  is 
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carried  on  the  two  caterpillars.  These  consist 
of  two  belts  with  corrugated  surfaces,  on  the 
inside  of  each  of  which  are  two  lines  of  steel 
rails,  jointed  in  short  sections  and  operated 
1^  sprocket  wheels.  As  the  endless  belt  turns 
with  the  progression  of  the  machine  the  for- 
ward sprocket  wheel  lays  down  the  track  and 
the  rear  one  picks  it  up  ag;ain. 

Each  of  the  caterpillars  is  under  independent 
control  and  by  starting  one  while  the  other  is 
motionless  the  entire  machine  can  be  turned 
in  its  own  length  —  a  characteristic  which 
would  account  for  some  of  the  strange  manoeu- 
vres which  led  observers  to  describe  the 
^tanks'  as  wallowing  about,  ^eating  houses 
and  pawing  the  debris  under  their  belhes^  and 
so  on. 

The  pressure  on  the  ground  under  the  cater- 
pillar—  the  string  of  steel  plates  seven  feet 
long  and  two  feet  wide  on  which  the  entire 
weight  of  the  machine  is  supported  —  is  less 
than  that  caused  by  the  foot  of  a  horse  or  even 
of  a  man.  And  owing  to  the  construction  and 
location  of  the  en^nes,  the  centre  of  gravity 
of  the  whole  machme  is  near  the  back  of  the 
caterpillar  and  not  more  than  18  inches  off  the 
ground.  For  this  reason  the  machine  can  roll 
along  without  danger  of  tipping  over  on  an 
almost  incredible  slope  and  it  can  run  consid- 
erably more  than  half  its  length  forward  over 
a  chasm  without  any  support  at  all. 

When  it  moves  across  a  trench  the  front 
wheel,  on  which  normally  no  weight  rests, 
crosses  first.  The  forward  end  of  the  cater- 
pillar would  then  move  forward  over  the  open 
part  of  the  trench  and  the  machine  be  sup- 
ported by  the  rear  of  the  caterpillar,  where 
most  of  the  weight  was  concentrated,  on  one 
side  with  the  guide  wheel  forward  to  act  as  a 
steadier  in  front.  Then  by  the  time  the  rear 
part  of  the  caterpillar  had  reached  the  edge  of 
the  trench  the  forward  part  would  alreadv  be 
across  and  there  would  be  very  little  displace- 
ment of  the  machine.  In  this  way  the  machine 
could  cross  a  trench  almost  as  wide  as  the 
ground  length  of  the  caterpillar. 

ARMORER,  a  term  formerly  applied  to  a 
maker  of  arms  and  armor,  a  very  important 
handicraftsman  in  the  Middle  Ages  and  down 
to  the  end  of  the  16th  century  and  even  later. 
(See  Arms  and  Armor).  At  the  present  day 
the  term  denotes  persons  employed  to  keep  the 
arms  of  the  soldiers  in  repair,  or  the  custodian 
of  an  armory.  On  board  a  man-of-war  the  ar- 
morer is  a  petty  officer  appointed  to  keep  the 
small  arms  in  complete  condition  for  service. 

ARMORICA,  the  country  of  the  Armorid. 
The  name  was  formed  from  two  Celtic  words 
signifying  *upon  the  sea,^  and  was  apparently 
applied  in  ancient  times  to  the  whole  northern 
and  western  coast  of  Gaul.  It  was  afterward 
confined  to  the  province  of  Brittany. 

ARMORY,  a  building,  or  military  station 
appropriated  to  the  storage  of  arms,  or  the  use 
of  troops.  In  the  United  States  the  term  is 
generally  applied  to  the  head<iuarters  of  the 
local  militia,  and  signifies  almost  the  equivalent 
of  a  club  house,  to  which  is  added  a  drill  shed, 
for  military  manoeuvres.  Many  of  these  are 
fine  examples  of  military  architecture  and  are 
equipped  with  every  modem  convenience.  In 
Europe  the  term  is  often  applied  to  a  musetun 
of  military  antiquities,  but  is  used  more  gen- 


erally of  the  part  of  an  arsenal,  barracks,  etc, 
set  apart  for  the  armorer  and  lus  assistants  or 
where  arms  and  equipment  are  stored. 

ARMOUR,  Herman  Osstan.  American 
merchant:  b.  Stockbridge,  N.  Y.  1837;  d  1901, 
After  several  years  spent  in  the  grain  com- 
mission business  in  Chicago  he  became  in  1865 
the  New  York  representative  of  the  Milwaukee 
firm  of  Armour,  Plankinton  &  Co.,  which  re- 
tained the  firm  name  of  H.  O.  Armour  &  Co. 
until  1870.  The  name  was  then  altered  to 
Armour  &  Co.,  which  is  now  the  most  import- 
ant provision  firm  in  the  world. 

ARMOUR,  John  Douglas,  Canadian 
judge:  b.  1830;  4  1903.  Educated  at  Upper 
Canada  College  and  Toronto  University,  he 
was  called  to  the  bar  in  1853.  Appointed  a  judge 
of  Queen's  Bench  of  Ontario,  1877;  was  chief 
justice  1887-90;  president  of  the  Court  of  Ap- 
peal 1890-1902;  and  judge  of  the  Supreme 
Court  1902-03.  He  was  one  of  the  Canadian 
representatives  on  the  Alaska  Boundary  Com- 
mission in  1903. 

ARMOUR,  j[.  Ogden,  American  capitalist 
and  packer:  b.  in  Milwaukee,  Wis.,  11  Nov. 
1863,  the  son  of  Philip  Danforth  Armour  and 
Malvina  Belle  Armour.  His  mother  was  a 
daughter  of  Jonathan  Ogden,  a  prominent  mer- 
chant of  Cincinnati,  and  his  father,  Philip  Dan- 
forth Armour,  was  a  pioneer  in  the  meat  pack- 
ing industry  in  America  and  also  widely  known 
for  his  philanthropy.  He  endowed  the  Armour 
Institute  of  Technology  and  the  Armour  Mis- 
sion in  Chicago,  giving  them  a  total  of  over 
$2,500,000.  J.  Ogden  Armour  was  educated  at 
the  Harvard  School,  Chicago,  and  at  Yale  Uni- 
versity. He  did  not  complete  the  course  at  the 
latter  institution,  but  jrielded  to  the  request  of 
his  father  that  he  should  return  to  Chicago 
and  relieve  him  of  some  of  his  business  cares. 
Consequently  he  entered  the  business  house  of 
Armour  &  Co.  in  1883.  Beginning  as  a  subor- 
dinate, he  soon  became  a  partner  and  later, 
upon  the  incorporation  of  the  firm  in  1900, 
was  made  a  director  and  vice-president.  Upon 
the  death  of  hi^  father  in  1901  he  became 
president  of  Armour  &  Co.  Under  his  direc- 
tion the  steady  and  vigorous  growth  of  the 
firm  and  its  subsidiaries  has  been  maintained. 
'  He  finds  his  greatest  satisfaction  in  having  suc- 
cessfully carried  on,  extended  and  developed 
the  industrial  activities  and  the  philanthropic 
enterprises  bequeathed  him  by  his  father.  Mr. 
Armour  married  Lolita,  dau^ter  of  Martin  J. 
Sheldon,  retired  capitalist  of  Suffield,  Conn. 
Mr.  Armour  is  a  director  in  various  corpora- 
tions, including  the  Chicago,  Milwaukee  and 
Saint  Paul  Railway  Co.,  the  National  City  Bank 
of  New  York,  the  Fort  Worth  Stock  Yards 
Co.,  the  Stock  Yards  National  Bank,  South 
Omaha,  the  Continental  and  Commercial  Na- 
tional Bank,  the  Northwestern  National  Insur- 
ance Co.,  the  Continental  and  Commercial 
Trust  and  Savings  Banlc  etc  He  is  also  a 
member  of  the  Illinois  State  Coimdl  of  De- 
fense and  has  published  ^The  Packers  and  the 
People  >  (1906). 

ARMOUR,  Philip  Danforth,  American 
merchant  and  philanthropist:  b.  Stockbridge, 
N.  Y.,  16  May  1832;  d.  6  Jan.  1901.  He  was  a 
miner  in  California  in  1852-56,  but  engaged  in 
the  commission  business  in  Milwaukee  in  1856- 
63;  and  later  became  the  head  of  the  pork 
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paddng  firm  of  Annour,  PlankintDn  &  Co.. 
which  was  transferred  to  Chicago  in  1870  ana 
reorganized  under  the  firm  name  of  Annour 
&  Co.  Its  business  increased  rapidly  and  it 
exported  its  products  to  every  land.  It  also 
invested  in  the  refrigerator  car  service  and  in 
the  storage  and  handling  of  grain.  Armour 
became  noted  for  his  philanthropy  as  well  as 
for  his  astonishing  business  ability.  He 
founded  the  Annour  Mission  and  the  Armour 
Institute  of  Technology  (q.v.),  both  in  Chicago; 
the  former  at  a  cost  of  about  $250,000  and  the 
latter  with  an  endowment  of  $1,500,000,  subse- 
quently increased.  His  philanthropic  work  has 
been  carried  on  and  extended  by  his  son, 
Jonathan  Ogden  Armour  (q.v.). 

ARMOUR  INSTITUTE  OF  TECH- 
NOLOGY.—  This  institution  was  founded  in 
1892  by  Mr.  Philip  Danforth  Armour  of  Chi- 
cago. The  work  of  instruction  was  begun  in 
September  1893.  The  aim  of  the  Institute  was 
expressed  in  its  first  public  announcement  as 
follows:  *This  institution  is  founded  for  the 
purpose  of  giving  to  young  men  an  opportunity 
to  secure  a  liberal  education.  It  is  hoped  that 
its  benefits  may  reach  all  classes.  It  is  not  in- 
tended for  the  poor  or  the  rich,  as  sections  of 
society,  but  for  any  and  all  who  are  earnestly 
seeking  technical  education.  Its  aim  is  broadly 
phllanmropic.  Profoundly  realizing  the  im- 
portance of  self-reliance  as  a  factor  in  the  de- 
velopment of  character,  the  founder  has  con- 
ditioned his  beAefactions  in  such  a  way  as  to 
emphasize  both  their  value  and  the  student's 
selt-respect.  The  Institute  is  not  a  free  school ; 
but  its  charges  for  instruction  are  in  harmony 
with  the  spirit  which  animates  alike  the 
founder,  the  trustees  and  the  faculty;  namely, 
the  desire  to  help  those  who  wish  to  help  them- 
selves." Four-year  courses  in  mechanical  and 
electrical  engineering  were  first  organized.  A 
union  was  effected  with  the  Art  Institute  of 
Chicago  for  the  purpose  of  developing  the 
course  in  architecture  which  that  institution 
had  successfully  maintained  since  1889.  The 
result  was  the  establishment  in  1895  of  the  Chi- 
cago School  of  Architecture,  In  1899  the 
course  in  civil  engineering  was  added;  in  1901, 
the  course  in  chemical  engineering;  in  1903, 
the  course  in  fire  protection  engineering,  and 
in  1911,  the  course  in  industrial  arts.  The 
courses  now  offered  in  mechanical  engineerin|^, 
electrical  enpneering,  civil  engineering,  chemi- 
cal engineenng,  fire  protection  engineering,  ar- 
chitecture and  industrial  arts,  all  lead  to  the  de- 
gree of  Bachelor  of  Science. 

ARMS.  Historv.--When  the  naked  sav- 
age found  himself  face  to  face  with  the  wild 
beast,  hungry  and  fierce,  but  not  within  strik- 
ing distance,  he  swiftly  seized  a  jagged  frag- 
ment of  rock  from  the  ground  and  hurled  it 
with  all  his  force  at  the  blazing  eyes  before 
him;  then  another  and  another,  until  the  beast, 
dazed  from  the  unexpected  blows,  fell  back 
and  gave  him  a  chance  to  escape.  At  that  mo- 
ment the  savage  had  invented  arms  and  am- 
munition. He  had  found  a  way  to  strike  a 
harder  blow  than  the  blow  of  his  fist,  at  a 
greater  distance  than  the  kngth  of  his  arm, 
and  his  brain  showed  htm  how  to  do  it.  The 
cave  man  and  his  descendants  learned  the  val- 
uable lesson  of  stone-throwing  and  it  made 
hunters  of  them,  and  so  it  went  on  for  cen- 


turies. At  last,  however,  there  appeared  a 
great  inventor  —  a  nameless  Edison  of  his  day. 
He  took  his  girdle  of  skin  and  placed  a  stone 
in  its  centre,  holding  both  ends  with  his  right 
hand.  He  whirled,  the  girdle  twice  around  his 
head,  then  released  one  end  so  that  the  leather 
strip  flew  out  and  the  stone  shot  straight  for- 
ward. Here  was  the  first  slingman  in  action. 
A  little  practice  made  expert  marksmen,  and 
most  of  the  early  races  used  it  for  hunting  and 
in  war.  We  find  it  shown  in  pictures  made 
many  thousands  of  years  ago  in  ancient  Egypt 
and  Assvria.  We  find  it  in  the  Roman  army, 
where  tne  slingman  was  called  a  ^funditor.^ 
We  find  it  in  the  Bible,  where  it  is  written  of 
the  tribe  of  Benjamin:  ^Among  all  these  peo- 
ple there  were  700  chosen  men  left-handed; 
every  one  could  sling  a  stone  at  an  hair  breadth 
and  not  miss.*  Likewise  the  story  of  David 
and  Goliath  is  remembered,  when  the  young 
shepherd  ^prevailed  over  the  Philistine  with  a 
sling  and  with  a  stone.'  Slings  were  used  in 
Euroi)ean  armies  until  nearly  100  years  after 
America  was  discovered. 

A  little  later  we  find  man  armed  with  his 
«bow  and  arrow*  as  an  instrument  of  war.  The 
cross-bow,  the  Chinese  repeating  cross-bow, 
the  ballista^  and  catapult,  all  played  their  parts 
up  to  the  invention  of  gunpowder,  when  fire- 
arms were  bom,  and  we  have  the  rapid  devel- 
opment of  the  cannon,  the  petronel,  the  hand- 
culverin,  the  match-lock,  the  serpentin,  the 
harquebus,  the  wheel-lock,  the  Monk's  gun  and 
flint-lock. 

It  is  doubtful  at  what  time  guns  were  first 
used  as  sporting  arms;  but  early  French  and 
Italian  works  seem  to  indicate  the  close  of  the 
14th  century.  We  find  a  curious  illustration  in 
an  old  manuscript  entitled,  *Ye  Gonne  and 
How  to  Use  It,*  dated  1446.  This  curious 
sketch  is  evidently  a  caricature;  but  it  is  suf- 
ficient to  show  that  all  firearms  were  used  for 
game  shooting  in  the  early  part  of  the  15th 
century.  We  have  notices  of  the  same  in  sev- 
eral records  of  that  century,  and  by  the  close 
of  the  16th  century  the  gun  seems  to  have 
become  so  general  a  sporting  weapon  as  to 
necessitate  special  regulations  in  several  Eu- 
ropean countries.  About  1580,  an  Italian  work 
informs  us,  shooting  at  birds  flying  and  ani- 
mals in  motion  was  first  practiced;  but  this 
could  not  have  been  to  any  great  extent,  tt 
was  not  until  the  close  of  the  18th  century 
that  shooting  on  the  wing  became  at  all  com- 
mon. Since  that  time  it  has  been  so  univer- 
sally practised  as  to  make  shooting  at  any 
fixed  object  with  a  shot-gun  unsportsmanlike. 
Breech-Loaders. —  Sporting  arms  ma^^  be 
classed  as  shot-guns,  pistols,  carbines  and  rifles. 
Muzzle-loaders  are  but  little  used  at  the  pres- 
ent time.  Most  breech-loaders  employ  the  me- 
tallic case  cartridge,  and  are  divided  into  simple 
breech-loaders  and  repeaters.  The  essential 
parts  of  all  such  arms  are  the  barrel,  the  cham- 
ber, the  breech-mechanism,  the  lock,  the  stock, 
the  sights  and  the  mountings,  and  in  repeaters, 
the  magazine.  If  the  chamber  be  made  in  the 
piece  which  closes  the  breech,  commonly  called 
the  breech-block,  the  arm  is  said  to  have  a 
movable  chamber.  The  latter  has  great  ad- 
vantages and  is  j^enerally  used.  With  the  fixed 
chamber  the  interior  of  the  barrel  is  divided 
into  two  distinct  parts,  viz.,  the  bore  proper 
or  space  fhrougfa  which  the  projectile  moves 
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tinder  the  influence  of  the  powder  and  the 
chamber  in  which  the  charge  is  deposited.  The 
principal  parts  peculiar  to  breedx-loaders  are: 

(1)  The  movable  breech-block,  by  which  the 
chamber  is  opened  and  closed;  (2)  the  breech- 
frame,  upon  which  the  breech-block  is  mounted 
and  united  to  the  barrel;  (3)  the  chamber,  with 
its  recess,  to  receive  the  rim  of  the  cartridge; 
(4)  the  firing-pin,  which  transmits  the  blow  of 
me  hammer  to  the  cartridge;  (5)  the  extractor, 
hy  which  the  empty  case  is  removed  after  fir* 

The  foregoing  named  parts  may  be  said 
to  be  essential  to  all  breech-loading  arms  in 
which  the  metallic  cartridge  is  used;  the  dif- 
ferent ways  in  which  they  are  combined  mark 
the  systems.  These  combinations  have  refer- 
ence chi^y  to  the  modes  of  operating  and 
locking  the  breech-lock.  The  <fiff erent :  sys- 
tems may  be  classified  into:  (1)  those  with 
a  fixed  chamber;  (2)  those  with  a  movable 
chamber.  The  latter  have  now  become  obso- 
lete.   The  first  class  have  (1)  a  movable  barrel; 

(2)  a  movable  breech-block.  With  each  the 
motion  may  be  sliding,  in  which  case  it  moves 
in  grooves;  rotating  when  it  swings  on  a 
binge;  or  sliding  and  rotating  combined.  The 
greater  number  of  systems  belong  to  the 
cbtss  of  a  ^movable  breech*block  rotating 
about  an  axis.^  In  arms  of  this  class  the  axis 
of  motion  may  be  parallel  to  the  axis  of  the 
barrel,  and  above,  below,  or  to  one  side  of  it; 
or  perpendicular  to  that  axis,  being  vertical 
or  horizontal,  and  lying  in  or  out  of  the  plane 
of  the  axis.  The  position  of  the  hinge  has 
an  important  influence  on  the  facility  of  oper- 
ating the  block,  inserting  the  cartridge,  and 
extracting  the  empty  shell;  the  most  suitable 
position  is  deemed  to  be  in  front  of  the 
centre  of  the  block.  In  this  case  the  motion 
of  opening  and  closii^  the  block  is  natural 
and  easy ;  the  cartridge  is  pushed  into  its  place 
l^  the  blodc,  and  a  very  simple  retractor  serves 
to  withdraw  the  empty  shell  after  firing.  The 
most  serious  defect  found  in  breech-loading 
arms  was  the  escape  of  the  flame  through  the 
joint,  which  not  only  incommoded  the  shooter, 
but,  by  fouling  the  machinery,  seriously  inter- 
fered with  its  operation.  At  present  this  is 
entirely  overcome  by  the  elastic  metallic  case 
of  the  cartridge.  The  advantages  of  breech- 
loading  over  muzzle-loading  arms  are  (1) 
greater  certainty  and  rapidity  of  fire;  (2) 
greater  security  from  accidents  and  loading; 

(3)  the  impossibility  of  getting  more  than  one 
cartridge  into  the  piece  at  the  same  time;  (4) 
greater  facility  of  loading  under  all  circum- 
stances, and  particularly  when  the  soldier  is 
mounted,  lying  on  the  ground  or  firing  from 
behind  any  cover. 

The  Barrel.^  There  are  certain  functions 
I|erformed  by,  and  certain  important  condi- 
tions to  be  fulfilled  in  the  construction  of,  the 
different  portions  of  a  small-arm.  The  barrel 
is  by  far  the  most  important  part,  its  office 
being  to  concentrate  the  force  of  a  charge  of 
powder  on  a  projectile,  and  give  it  proper  ini- 
tial velocity  and  direction;  for  these  purposes, 
and  for  the  safety  of  the  firer,  it  should  be 
made  of  the  best  material  and  with  the  great- 
est care.  In  determining  the  exterior  form, 
it  is  not  only  necessary  to  give  such  thickness 
to  the  different  parts  as  will  best  resist  the 
explosion  effect  of   the  charge,  but  such  as 


will  prevent  it  from  being  bent  when  subject 
to  rough  usage.  Weight,  to  a  certain  extent  is 
necessary  to  limit  recoil,  to  give  steadiness  to 
the  barrel  in  aiming,  and  to  prevent  it  from 
•springing*  in  firing.  The  latter  defect  gener- 
ally arises  from  bad  workmanship,  whereby 
there  is  a  greater  thickness  of  metal  and  con- 
sequently less  expansion  on  one  side  of  the 
bore  than  on  the  other. 

Cidibre.— Three  points  are  to  be  consid- 
ered in  determining  tne  calibre  of  small  arms: 
(1)  it  should  be  as  small  as  possible  to  enable 
the  hunter  or  soldier  to  carry  the  ^eatest 
number  of  cartridges;  (2)  to  diminish  the 
amount  of  ammunition  required,  and  to  pre- 
vent the  confusion  liable  to  arise  from  a  vari- 
erty  of  calibres,  there  should  not  be  more  than 
two  for  all  arms  of  the  same  service,  viz^ 
one  for  the  rifle  and  the  carbine,  and  one 
for  the  pistol;  (3)  this  point  relates  to  the 
force  and  accuracy  of  the  projectile,  and  to 
the  flatness  of  its  trajectory.  The  introduction 
of  the  elongated  projectiles  aflForded  the 
means  of  increasing  the  accuracv  and  range 
of  firearms,  without  increasing  the  weight  of 
the  projectile,  simply  by  reducing  the  calibre, 
which  diminished  the  surface,  opposed  to  the 
air.  Too  great  reduction  of  calibre,  however, 
gives  a  very  long  and  weak  i)rojectile;  and  be- 
sides, the  effect  of  a  projectile  on  an  animate 
object  depends  not  only  on  its  penetration, 
but  also  on  the  shock  communicated  by  it  to 
the  nervous  system,  or  upon  «the  surface  of 
contact  These  considerations  have  led  to  a 
general  reduction  of  calibre  of  rifles. 

Grooves. —  The  grooves  being  for  the  pur- 
pose of  communicating  a  rotary  motion  to  the 
projectile  around  an  axis  coincident  with  its 
flight,  their  construction  will  depend  upon  the 
form,  dimension  and  material  of  the  projec- 
tile, charge  of  powder,  and  angle  of  fire.  The 
points  to  be  considered  in  determining  the 
form  of  grooves  for  arms  are  range,  accuracy 
of  fiire,  endurance,  and  facility  of  cleaning 
the  bore.  Experiment  has  shown  that  for 
breech-loaders  these  points  are  best  attained 
by  making  the  grooves  broad  and  shallow, 
and  with  a  rapid  twist  The  chamber  being  a 
receptacle  for  the  charge,  its  shape  is  made 
to  conform  to  that  of  the  cartridge.  Its 
diameter  is  made  a  little  larger,  and  that  of 
the  bore  a  little  smaller  than  that  of  the  pro- 
jectile. This  facilitates  the  insertion  of  the 
charge,  and  causes  the  projectile  to  be  com- 
pressed and  held  firmly  by  the  bands  in  its 
passage  through  the  bore.  The  bottom  of  the 
grooves  and  the  surface  of  the  chamber  are 
generally  continuous. 

Breech-Mechanism. —  The  breech-mechan- 
ism comprises  the  principal  parts  that  are 
peculiar  to  arms  loading  at  the  breech.  The 
functions  of  these  parts  are  the  opening,  clos- 
ing, and  locking  of  the  breech,  firing  the  charge 
and  removing  the  empty  cartridge  shell.  These 
are  the  objects  for  the  accomplishment  of 
which  the  different  systems  are  variously  con- 
trived, and  with  which  alone  they  are  con- 
cerned The  most  important  conditions  to 
be  fulfilled  in  the  arrangement  of  this  mechan- 
ism are:  (1)  the  number  of  parts  should  be 
as  few  as  possible,  and  all  should  be  of  the 
simplest  construction;  (2)  the  strength  and 
union  of  the  parts  should  be  such  as  not  only 
to  resist  repeated  discharges,  but  the  bursting 
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of  a  cartridge  case,  which  sometimes  occurs 
from  defective  material  or  workmanshm;  (3) 
the  locking  of  the  breech-block  should  not 
only  be  secure,  but  all  the  parts  by  which  it 
is  effected  should  work  freely  without  sticking; 
(4)  the  parts  should  be  so  arrang[ed  that  the 
hammer  cannot  strike  the  firing-pin  until  the 
breech-block  is  properly  locked;  (5)  the  ham- 
mer should  not  necessarily  rest  on  the  firing- 
pin  when  the  piece  is  carried  loaded;  (6)  the 
breech  should  be  unlocked  without  the  ham- 
mer being  brought  necessarily  to  full  cock; 
(7>  the  working  parts  should,  as  far  as  pos- 
sible, be  covered  from  dust  and  water;  (8) 
the  extractor  should  be  so  arranged  as  to 
require  no  cuts  or  openings  in  that  part  of 
the  chamber  which  surrounds  the  body  of  the 
cartridge  case. 

The  Lock.— The  lock  is  the  machine  bv 
which  the  charge  in  the  cartridge  is  ignited. 
Those  of  the  present  day  belong  to  the  percus- 
sion class,  in  which  fire  is  produced  by  a 
blow  upon  the  fulminating  powder,  contamed 
in  the  cartridge  case.  Locks  are  divided  into 
side  and'  centre  locks, '  depending  upon  the 
position  occupied  in  the  stock;  each  of  these 
may  be  either  front  action,  wherein  the  main- 
spnng  is  in  front  of  the  tumbler  or  back- 
action,  where  the  spring  is  in  rear  of  the 
tumbler.  The  mortise,  which  forms  a  bed 
for  the  lock  of  the  latter  construction,  seri- 
ously affects  the  strength  of  the  stock  at  the 
handle,  and  for  this  reason  the  front-action 
lock  is  generally  preferred  for  all  arms,  ex- 
cept revolvers.  Tne  conditions  to  be  fulfilled 
in  the  construction  of  a  lock  are  simplicity, 
strength,  certainty  of  action,  and  freedom 
from  such  accidental  motion  of  the  parts  as 
might  produce  explosion  of  the  charge  in  the 
barrel. 

The  Stock.— The  stock  is  the  wooden  part 
of  the  firearm,  to  which  all  the  parts  are 
assembled;  it  is  preferable  that  it  should  be 
in  one  piece.  The  material  should  be  light, 
strong,  and  well  seasoned.  The  butt,  the 
part  intended  to  rest  against  the  shoulder  and 
to  support  the"  recoil  of  the  piece,  should  be 
of  such  length  and  shape  as  will  enable  it  to 
transmit  the  recoil  with  the  least  inconvenience 
to  the  sportsman.  The  longer  it  is,  to  a  cer- 
tain extent,  the  more  firmly  will  it  be  pressed 
against  the  shoulder,  and  the  effect  of  the 
recoil  will  be  a  push  rather  than  a  blow.  The 
stock  is  crooked  at  the  handle  for  convenience 
in  aiming,  and  for  the  purpose  of  diminishing 
the  direct-action  of  the  recoil.  Gianging  the 
direction  of  the  recoil  in  this  manner  causes 
the  piece  to  rotate  around  the  shoulder;  but  if 
the  stock  be  made  too  crooked,  the  butt  will 
be  Hable  to  fly  up  and  strike  the  face. 

The  Sights.— The  sights  arc  guides  by 
which  the  piece  is  given  the  elevation  and 
direction  necessary  to  hit  the  object.  They 
are  two:  called  front  and  rear  sights.  The 
front  sight  is  fixed  to  the  barrel  near  the 
muzzle.  The  fineness  of  its  point  is  regu- 
lated by  the  length  of  the  barrel,  or  distance 
from  the  eye,  and  the  size  and  distance  of  the 
object  generally  aimed  at.  It  is  made  coarser 
in  military  than  in  sporting  arms,  to  prevent 
injury.  The  rear  sight  is  attached  to  the 
barrel  a  short  distance  from  the  breech;  it 
has  a  movable  part,  capable  of  being  adjusted 
for  different  elevations  of  the  barrel.    A  sight 


should  satisfy  the  following  conditions,  viz. 
(1)  it  ^ould  be  easily  adjusted  for  all  dis- 
tances within  effective  range:  (2)  the  form 
of  the  notch  should  permit  the  eye  to  catch 
the  object  quickly;  (3)  it  should  not  be  easily 
deranged  by  accidents.  Globe  and  telescopic 
sights  are  used  for  very  accurate  sporting 
arms,  but  they  are  too  delicate  in  their  struc- 
ture and  too  sk>w  in  their  operations  for  gen- 
eral purposes. 

The  Mountings.- The  mountings  may  be 
divided  into  two  classes,  viz.  (1)  those  which 
serve  to  connect  the  pnncipal  parts,  generally 
bands  and  screws;  (2)  those  which  protect 
from  wear  or  strengthen  the  stock  at  certain 
points^  as  the  butt-plate,  guard^plate,  tup;  (3) 
the  minor  parts  which  secure  the  different 
parts  (including  the  mountings  proper]},  in 
their  place,  consisting  of  springs,  screws^  rivets, 
pins,  washers  and  nuts. 

Modem  Instruments^—  Trench  warfare 
has  created  absolutely  new  condidons  and  has 
brought  into  use  new  weapons,  revived  old 
ones,  and  brought  forth  new  methods  in  their 
use.  The  use  of  cover  in  connection  with 
increased  fire  effect  has  greatly  increased  the 
power  of  the  defense.  The  attack  will  not 
succeed  unless  the  defense  has  first  been  com- 
pletely shaken.  Never  before  has  human  in- 
genuity been  so  taxed  to  devise  and  supply  so 
maiw  murderous  instruments  of  combat. 

The  modern  sabre,  bayonet  and  lance  are 
the  successors  of  the  ancient  instruments  of 
a  similar  nature  appearing  in  the  Stone,  and 
later  in  the  Bronze  and  Iron  ages.  Scottish 
regiments  have  used  the  dagger;  Indian  troo{)S, 
the  throwing  knife,  a  successor  to  the  javelm. 
The  modem  rifle  represents  the  culmination  of 
the  same  idea  found  in  the  sling- shot,  later 
in  the  bow  and  arrow,  and  in  the  cross-bow. 
Another  variation  is  the  aero-arrow  used  by 
the  French  and  English.  The  revolver  is  the 
successor  of  the  pistol.  The  flat  trajectory 
of  the  modem  rifle  has  brought  about  the  use 
of  new  means  to  reach  troops  under  cover. 
The  ancients  used  the  ballista  and  the  catapult. 
The  first  mortars  used  also  fired  stoue  projec- 
tiles. The  modem  howitzers  resemble  in  their 
ballistic  properties  the  first  guns  that  were 
used.  Large  calibre  mortars  have  been  de- 
veloped, such  as  the  42  centimetre  mortars. 
Their  life  is  very  short.  The  machine  gun  is 
the  successor  to  the  Catling  gun.  The  use 
of  trench  mortars  and  hand  grenades  dates - 
back  to  the  16th  century.  The  Japanese  were 
the  first  to  revive  their  use.  See  Arms  and 
Armor;  Artolery;  Cannon  and  Small  Arms. 
Edward  S.  Farrow, 
Consulting  Civil  and  Military  Engineer, 

ARMS.  Stand  of,  the  outfit  of  arms  neces^ 
sary  for  tne  equipment  of  a  single  soldier  in- 
cluding rifle,  bayonet,  cartridge  box  and  belt. 
The  term  is  fast  becoming  obsolete. 

ARMS  AND  ARMOR.  The  eariicst 
arms  were  everywhere  made  of  stone.  Stone 
was  succeeded  by  bronze  in  the  manufacture  of 
weapons  of  war.  The  commonest  warlike  relics 
of  the  bronze  age  that  have  come  down  to  us 
are  daggers  ana  spear-heads.  From  the  de- 
scriptions of  Homer  we  know  that  almost  all 
the  Crecian  armor,  defensive  and  offensive, 
m  his  time  was  bronze,  although  it  is  evident 
that  iron  was  sometimes  used  in  t3ie  time  of 
Homer  for  making  weapons,  from  the  fact  that  ^ 
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he  occasionally  uses  the  Greek  word  for  iron 
(sidiros)  for  a  sword  Not  the  sword,  how- 
ever, but  the  lance^  spear  and  javelin,  were  the 
principal  weapons  of  this  age  among  the 
Greeks.  The  bow  is  not  often  mentioned,  al- 
though a  bow  belonging  to  Pandarus  is  de* 
scribed  in  the  Iliad,  and  in  the  Odyssey,  Ulysses 
is  represented  as  very  expert  in  the  use  of  this 
weapon.  Among  the  most  ancient  nations  the 
Egyptians  seem  to  have  been  most  accustomed 
to  the  use  of  the  bow,  which  was  the  principal 
weapon  of  the  Egyptian  infantry.  The  Egypt* 
ian  bow  was  somewhat  shorter  than  the  height 
of  a  man;  the  arrow  was  usually  made  of 
reed,  the  head  of  bronze,  but  sometimes  of 
flint.  Peculiar  to  the  Eg^rptians  was  a  defen- 
sive weapon  the  object  of  which  was  to  catch 
and  break  the  sword  of  the  enemy.  With  the 
Assyrians  also  the  bow  was  a  favorite  weapon; 
but  with  them  lances,  spears  and  Javelins  were 
in  more  common  use  than  with  the  E^3i>tians. 
Most  of  the  lai]ge  engines  of  war,  chariots  with 
scjrthes  projecting  at  each  side  from  the  axle, 
catapults,  and  ballistse,  seem  to  have  been  of 
Assyrian  origin.  All  of  those  mentioned  can 
at  any  rate  be  traced  back  to  the  Assyrians,  to 
whom  the  invention  of  the  catapult  and  the 
ballista  was  attributed  by  classical  writers. 
During  the  historical  age  of  Greece  the  charac- 
teristic weapon  was  a  heavy  spear  from  21  to 
24  feet  in  length.  The  sword  used  by  the 
Greeks  was  short,  and  was  worn  on  the  right 
side.  The  Roman  sword  was  of  Spanish 
origin,  from  22  to  24  inches  in  length,  straight, 
two-edged,  and  obtusely  pointed,  and  as  by 
the  Greeks  was  worn  on  the  ri^ht  side.  It 
was  used  principally  as  a  stabbmg  weapon. 
On  the  Trajan  column,  belonging  to  114  a.d., 
the  sword  appears  considerably  longer  than 
that  used  at  an  earlier  period.  The  Roman 
sword  was  originally  of  bronze,  but  like  all 
other  offensive  weapons  among  the  Romans 
was  always  of  iron  in  the  time  of  Polybius 
(2d  century  B.C.),  when  bronze  continued  in 
use  only  for  defensive  armor.  The  character- 
istic weapon  of  the  Roman  soldier  was  the 
pilum,  a  kind  of  pike  or  javelin,  about  five  or 
six  feet  in  length,  with  a  wooden  shaft  and 
an  iron  head,  the  latter  of  which  was  about 
one  third  of  the  length  of  the  whole.  The 
pilum  was  sometimes  used  at  close  quarters 
both  as  an  offensive  weapon  and  as  a  means 
of  parrying  blows,  but  more  commonly  it 
was  thrown  along  with  the  other  javelin,  which 
every  Roman  spearman  (hastarius)  carried 
when  within  10  or  15  paces  of  the  enemy. 
The  pilum,  when  thrown  from  this  distance* 
would  fix  itself  in  the  enemVs  shield,  where- 
upon the  Romans  would  rush  up,  ana  seizing 
hold  of  the  shafts  of  their  pila  draw  down  the 
shields  in  which  they  were  fixed,  and  follow 
up  the  attack  with  their  swords.  In  addition 
to  the  large  engines  of  war  that  have  been  al- 
ready mentioned  as  of  Assyrian  origin  (scythe- 
chanots,  catapults,  and  balHstx)  the  Romans 
made  use  of  battering-rams  for  making  breaches 
in  the  walls  of  fortified  places.  The  Gredcs  are 
said  to  have  used  a  sort  of  cannon  made  on  the 
principle  of  the  modem  air-gun.  The  Romans 
also  employed  caltrops  to  embarrass  the  move- 
ments of  an  enemy's  cavalry. 

The  principal  pieces  of  defensive  armor 
used  by  the  ancients  were  shields,  helmets, 
cuirasses,  and  greaves.    No  shields  were  car* 


ried  by  the  Egyptian  archers;  but  the  Egyptian 
spearmen  hadlarge  shields,  rectangular  below 
and  semi-circular  at  the  top,  and  with  a  round 
sight-hole  in  this  semicircular  part  In  tlie 
heroic  age  of  Greece  the  shield  is  described 
as  of  immense  size,  so  as  to  be  capable  of  de- 
fending the  whole  body.  In  the  early  monu- 
ments the  shield  is  still  large,  though  not  so 
large  as  it  appears  to  have  been  in  the  heroic 
age.  In  shape  it  is  round  or  oval,  with  a  very 
considerable  degree  of  convexity.  At  the  time 
of  the  Peloponnesian  War  a  still  smaller  shield 
came  into  use.  '  The  Romans  had  two  sorts 
of  shields  —  the  scuiufn,  a  large,  oblong,  rect- 
an^[ular,  highly  convex  shield,  carried  by  the 
legionaries  —  and  the  parma,  a  small,  round 
or  oval,  flat  shield,  carried  by  the  lijght-armed 
troops  and  the  cavalry.  In  the  declining  days  * 
of  Rome  the  shields  became  larger  ana  more 
varied  in  form.  The  helmet  was  a  character- 
istic piece  of  armor  among  the  Assyrians, 
Greeks,  Etruscans,  and  Romans.  Like  all  other 
body  armor  it  was  usually  made  of  bronze. 
The  Assyrian  helmet  was  frequently  conical. 
Sometime  it  had  the  form  of  a  truncated 
cone,  and  sometimes  the  pointed  extremity 
was  curved  forward.  The 'helmet  of  the  his- 
torical age  of  Greece  was  distinguished  by  its 
lofty  crest,  which  ^ipered  downward  to  the 
back  of  the  neck.  The  Etruscan  helmet  was 
also  very  high  crested  and  sometimes  had  a 
wing  rismg  to  a  considerable  height  on  either 
side  from  points  near  the  summit  The  Roman 
helmet  in  the  time  of  the  early  emperors  fitted 
close  to  the  head  and  had  a  hollow  neck-guard 
and  hinged  cheek-pieces  fastened  under  the 
chin,  and  a  small  bar  across  the  face  for  a 
visor.  The  neck-guard  and  check-pieces  were 
not  peculiar  to  Uie  Roman  helmet,  but  were 
in  common  use  wherever  the  helmet  was  worn. 
In  later  days  the  helmet  of  the  Romans  had 
a  higher  crown  than  that  of  the  early  emperors. 
The  cuirasses  of  the  Assyrians  were  close- 
fitting  tunics  made  of  several  layers  of  flax 
plaited  or  interwoven  and  glued  together.  This 
kind  of  cuirass  was  introduced  into  Greece 
during  the  Peloponnesian  War  and  was  some- 
times used^  even  by  the  Romans.  Before  the 
Peloponnesian  War  the  Greeks  had  the  upper 
part  of  their  body  defended  by  bronze  cuirasses. 
The  defensive  body  armor  of  the  Egyptian 
archers  consisted  of  a  quilted  coat.  The 
Egyptian  spearmen  had  cuirasses  of  bronze 
scales  or  quilted  with  bands  of  metal.  Under 
the  Roman  republic  all  the  legionaries  wore  • 
a  bronze  cuirass,  consisting  of  a  breast  and 
back  plate,  jMrith  a  border  of  pendent  leather 
straps  defending  the  lower  part  of  the  body. 
On  the  columns  of  Trajan  and  Antonine  this 
cuirass  is  given  only  to  pfBcers,  the  legion- 
aries wearing  at  that  period  only  leather  or 
linen  cuirasses,  on  which  circular  pbtes  of 
metal  and  metal  shoulder-pieces  were  sewed, 
and  to  the  lower  border  of  which  were  attached 
oblong  plates  which  served  the  purpose  of  the 
leather  straps  of  the  other  cuirass.  In  the  time 
of^  Trajan  and  Septimius  Severus  a  flexible 
cuirass  was  added  to  the  equipment  of  the 
Roman  knight  or  horseman.  This  was  made 
either  of  scales  (lorica  squamata)  or  of  chains 
(lorica  hamata).  One  of  the  latter  kind  has 
been  found  at  Avenches  in  Switzerland,  and 
is  there  exhibited.  Greaves  do  not  seem  to 
have  been  worn  by  any  of  the  eastern  nations 
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except  the  Persians,  whose  defensive  armor 
resembled  pretty  ciosely  that  of  the  Middle 
Ages.  The  greaves  of  the  Greeks  (knimides) 
were  made  in  two  pieces  which  were  fastened 
together  by  clasps.  The  Roman  ereaves 
(ocr€<g)  were  made  in  one  piece  and  were 
often  worn  only  on  one  leg:  The  Samnite 
practice  was  to  wear  the  greave  upon  the  left 
leg;  which  is  the  leg  advanced  in  fighting  with 
a  shield  on  the  ktt  arm;  but  Vegetius  men- 
tions that  the  greave  was  worn  by  the  Roman 
legionaries  upon  the  right  leg.  The  greave 
reached  only  from  the  knee  to  the  ankle.  The 
Roman  soldiers  had  their  feet  protected  by 
shoes  set  with  nails  (caliga). 

The  favorite  weapons  of  the  Germanic  races, 
by  which  the  ancient  civilisation  of  Rome  was 
to  a  large  extent  overthrown,  were  the  battle- 
axe,  the  lance  or  dart,  and  the  sword  Their 
defensive  armor  consisted  almost  exclusively  of 
a  shield  made  of  plaited  osier  covered  with 
leather  and  generally  eight  feet  by  two  inches 
in  size.  Afterwards  it  was  made  round  and 
bound  with  iron,  and  had  several  prominent 
bosses  on  its  surface.  The  Prankish  form  of 
the  German  battle-axe  was  called  frandsca 
(francisque),  and  was  the  characteristic  weapon 
of  that  tribe.  It  had  a  broad  single-edged  blade 
and  a  short  haft,  and  was  often  used  as  a  mis- 
sile. The  lance  or  dart  of  the  Franks,  called 
angon,  closely  resembled  and  was  used  exactly 
in  the  same  way  as  the  Roman  pilum.  The 
sword  among  the  Pranks  was  only  a  horse- 
man's weapon.  The  shield  of  the  Franks  was 
round.  Hardly  any  body  armor  (scarcely  even 
a  helmet)  was  used  by  them  until  the  Car- 
lovingian  da^rs.  Swords  belonging  to  the  early 
iron  age  in  Scandinavia  are  f  reouently  found  in 
the  marshes  of  Schleswig.  They  are  long, 
straight,  two-edged,  and  often  richly  dama- 
scened. Shields  belonging  to  the  same  district 
and  epoch  were  made  of  wood,  and  were  flat, 
round,  and  from  22^  to  44  inches  in  diameter. 
Thw  were  bossed  and  otherwise  mounted,  gen- 
erally in  bronze,  sometimes  in  iron.  The  com- 
mon arms  of  the  Anglo-Saxon  infantiv  were  a 
spear,  and  axe,  and  a  scramasaxe  (a  heavy 
single-edged  knife).  With  the  Anglo-Saxons 
as  with  the  Franks  the  sword  was  especially  a 
horseman's  weapon,  being  carried  by  none 
under  the  rank  of  thane.  The  sword  carried 
bv  them  was  three  feet  long,  broad  in  the 
blade,  and  round  at  the  point  The  Saxon 
shield  was  round  or  oval,  made  of  wood 
covered  with  leather,  and  furnished  with  a  high 
conical  boss. 

The  arms  and  armor  both  of  the  Normans 
and  Anglo-Saxons,  but  especially  of  the 
former,  at  the  time  of  the  Norman  conquest 
of  England  are  pretty  fully  illustrated  by  the 
Bayeux  tapestry.  On  this  work  the  horsemen 
appear  armed  with  long  lances  as  well  as 
swords.  The  Normans  are  represented  as  well 
furnished  with  archers  and  cavalry,  of  which 
arms  the  Saxons  do  not  seem  to  have  had  any. 
Maces,  clubs,  axes  with  shafts  from  four  to 
five  feet  long,  are  seen  in  the  hands  of  both. 
The  shields  are  long,  rounded  above  and  taper- 
ing to  a  point  at  the  bottom.  The  body-armor 
consists  of  a  long  hauberk  ringed  or  trellised. 
The  helmet  is  conical  and  has  a  sort  of  tongue 
in  front  which  comes  down  over  the  nose. 

Chain  armor  of  interlinked  rings  came  into 
use  at  the  time  of  the  Crusades  and  continued 


in  use  till  the  beginning  of  the  14th  century. 
Prom  die  latter  date  to  early  in  the  15th  cen- 
turv  mixed  chains  and  plate  armor  was  in  use, 
and  from  about  the  year  1410  to  the  beginning 
of  the  next  century  the  body  annor  was  en- 
tirely of  plate,  and  complete  suits  of  plate 
armor  did  not  altogether  go  out  of  use  for 
another  century.    Below  the  waist  the  body  was 

{>rotected  by  taces,  a  series  of  narrow  over- 
apping  plates  attached  to  a  lining  of  leather. 
Alter  the  introduction  of  complete  suits  of 
plate  armor  the  chief  modifications  consisted 
m  the  strengthening  of  the  weakest  parts, 
especially  on  the  right  side.  By  the  end  of  the 
15th  century  plate  armor  had  attained  its 
highest  development,  even  the  horses  at  that 
period  being  protected  by  plate  armor  every- 
where except  on  the  legs.  By  this  time,  in  fact, 
the  fabrication  of  armor  had  reached  such  a 
degree  of  perfection  that  it  was  scarcely  pos- 
sible for  men-at-arms  engaged  in  combat  to 
find  any  spot  where  the  armor  of  their  an- 
tagonist could  be  pierced.  Combatants  equipped 
in  this  manner  aimed  accordingly  less  at 
wounding  than  at  unhorsing  one  another,  for  a 
man-at-arms  unhorsed  was  at  the  mercy  of  his 
antagonist,  who,  if  he  could  not  find  any  weak 
point  where  he  could  pierce  the  armor  of  his 
fallen  foe,  might  beat  him  to  death  with  the 
heavy  mace  with  which  he  was  armed.  Many 
savage  encounters  of  this  nature  are  recorded 
by  the  chroniclers  of  the  time.  Usually,  how- 
ever, a  man-at-arms  when  unhorsed  became 
the  prisoner  of  his  conqueror,  and  many  battles 
were  decided,  especially  in  the  wars  between  the 
states  of  Italy,  carried  on  by  means  of  mer- 
cenaries, almost  or  altogether  without  the  shed- 
ding of  blood  either  on  the  side  of  the  van- 
quisher or  the  vanquished.  When  body-armor 
had  come  to  be  manufactured  with  such  perfec- 
tion shields  were  almost  entirely  discarded.  In 
England,  indeed,  no  effigy  has  been  found  rep- 
resenting a  man-at-arms  bearing  a  shield  of 
later  date  than  the  last  quarter  of  the  14th 
century,  from  which  it  would  seem  that  that 
defense  had  gone  out  of  use  even  before  the 
adoption  of  complete  suits  of  plate  armor. 
Perhaps  the  most  characteristic  portion  of  the 
body-armor  of  the  15th  century  was  that  which 
protected  the  feet.  The  coverings  for  the  feet 
during  this  period  were  laminated  soUerets  (as 
they  were  called),  actually  pointed  or  rounded 
off  at  the  toes.  In  the  following  century  these 
were  succeeded  by  sdbhatons,  cut  off  square  at 
the  toes.  In  this  century  the  armor  gradually 
became  less  rigid  and  cumbrous,  and  often 
consisted  of  small  plates  of  metal  quilted 
within  linen  or  other  tissues.  As  the  century 
advanced  die  manufacture  of  body-armor  de- 
clined, and  after  the  close  of  the  century  armor 
was  worn  as  much  for  show  as  for  real  service. 
Metal  cuirasses  gave  place,  as  a  rule,  to  buff 
suits  and  jerkins,  although  the  former  armor 
is  not  entirely  disused  even  at  the  present  day. 
The  principal  weapons  of  the  man-at-arms  were 
the  lance,  sword,  battle-axe,  and  mace,  all  of 
which  were  remarkable  for  their  massiveness, 
as  might  be  expected  from  the  resistance  they 
had  to  meet.  The  lance  (see  Lance  and 
Tournament)  was  the  weapon  which  he  used 
to  unhorse  his  antagonist  if  he  could  not  wound 
him  with  it.  Two-handed  swords  were  in 
common  use  in  the  16th  century.  The  sword- 
breaker,  consisting  of  a  deeply  notched  blade 
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about  15  inches  in  length,  and  intended  to  catch 
and  break  the  sword  of  an  antagonist,  belongs 
to  the  same  period. 

During  all  the  time  that  the  use  of  heavy 
armor  prevailed,  the  horsemen,  who  alone 
were  so  armed,  formed  the  principal  strength 
of  armies ;  and  so  much  was  this  the  case  that 
infantry  were  generally  regarded  as  of  hardly 
any  account.  An  exception  must,  however,  be 
made  in  the  case  of  England,  the  archers  of 
whidi  were  almost  at  all  times,  before  the 
invention  of  gunpowder,  ^  an  important  and 
sometimes  the  chief  force  in  the  army.  It  has 
been  already  mentioned  that  the  Bayeux  tap- 
estry fumi^es  us  with  evidence  of  the  fact 
that  the  Normans  were  provided  with  archers 
at  the  time  of  the  con(^uest.  The  bows  used 
by  them  were  small,  being  little  more  than  a 
yard  in  length.  The  deadly  weapon  afterward 
used  by  the  English  archers  was  from  five  to 
six  feet  in  length,  and  the  arrow  discharged 
from  it  was  itself  a  3rard  long.  Thie  bow  used 
in  Germany  as  well  as  that  used  in  Italy  (where 
steel  was  the  material  of  which  it  was  usually 
made)  was  about  a  yard  and  a  half  long. 
There  is  no  evidence  of  the  cross-bow  having 
been  used  before  the  Uth  century.  Its  use 
against  Christians  was  forbidden  by  the  Council 
of  the  Lateran  in  1139.  The  long-bow  con- 
tinued in  general  use  in  England  till  the  end 
of  the  reign  of  Elizabeth,  and  even  as  late  as 
1627  there  was  a  body  of  En^sh  archers  in 
the  pay  of  Richelieu  at  the  siege  of  La  Ro- 
chelle.  The  cross-bow  did  not  go  out  of  use 
in  the  French  army  till  the  17th  century. 
Amon^  the  other  hand-arms  in  use  before  the 
invention  of  p^npowder  were  the  sling  and  the 
fustibale,  which  was  nothing  else  than  a  sling 
with  a  handle  to  it.  The  large  engines  of  war 
used  in  the  Middle  Ages  were  the  same  as  those 
that  had  been  employed  by  the  Romans,  with 
only  slight  modincations.  A  coat  made  of 
leather  or  quilted  stuff,  called  in  French  .17am- 
boison  or  gambeson.  was  almost  the  only  de- 
fensive armor  of  the  foot-soldier  during  the 
greater  part  of  Uie  period  of  which  we  are  now 
treating. 

The  use  of  gunpowder  as  a  means  of  dis- 
charging projectiles  and  the  gradual  improve- 
ment of  hrearms  effected  in  course  of  time  a 
complete  change  in  all  the  methods  and  acces- 
sories of  warfare.  Details  regarding  the  con- 
struction and  recent  improvements  of  large  and 
small  firearms  and  projectiles  will  be  found  un- 
der Bomb,  Bullet,  Cannon,  Gun,  Musket, 
Rifle,  Sheli^  etc.  Gunpowder  was  not  used  in 
Europe  to  discharge  projectiles  till  the  begin- 
ning of  the  14th  century.  Cannon  are  first 
mentioned  in  England  in  1538,  uid  there  seems 
no  doubt  that  they  were  used  by  the  English  at 
the  siege  of  Cambrai  in  1339.  All  earlv  cannon 
were  breech-loaders.  In  the  oldest  form  the 
breech  consists  of  wedges  of  wood  or  metal  and 
this  form  was  succeeded  by  cannons  with  mov- 
able breech-piece.  The  projectiles  first  used  for 
cannon  were  of  stone.  Field-guns  were  intro- 
duced in  the  course  of  the  15th  century.  A  ri- 
fled cannon  of  the  15th  century  is  to  be  seen  in 
the  museum  of  The  Hague.  Mortars  were  in- 
troduced into  the  French  army  in  1634.  Hand 
firearms  date  from  the  15th  century.  The 
Swiss  at  the  battle  of  Mo  rat  in  1476  are  said 
to  have  been  provided  with  6,000  arms  of  this 
kind.     In  England  the  yeomen  of  the  guard 


were  armed  widi  diem  in  1485.  At  first  they 
required  two  men  to  serve  them,  and  it  was 
necessary  to  rest  the  mu2zle  on  a  stand  in  aim- 
ing and  firing.  Lighter  hand-firearms  called  pe- 
tronels  seem  to  have  been  first  used  by  cavalry. 
Hand-firearms  were  at  first  fired  in  the  same 
way  as  cannon,  by  means  of  a  slow  match  car- 
ried in  the  hand  and  applied  to  the  powder  at 
the  touchhole.  The  first  improvement  was  the 
invention  of  the  matchiock  about  1476.  In  the 
matchlock  the  slow  match  was  held  at  the  end 
of  one  arm  of  a  bent  lever  attached  to  the  side 
of  the  piece  in  such  a  manner  that  by  the 
action  01  a  trigger  it  could  be  brought  down 
upon  the  powder  in  the  pan  at  die  touchhole. 
This  kind  of  lock  was  superseded  by  two 
others,  the  wheel-lock  and  the  snaphance,  that 
seem  to  have  been  invented  abont  the  same  time 
early  in  the  16th  century,  ahhougfa  the  match- 
lock continued  in  use  long  after  that  date,  and 
indeed  was  not  altogether  abandoned  till  the 
beginning  of  the  18th  century.  The  wheel-lock 
is  general^  said  to  have  been  invented  at 
Ntimberg,  and  was  largely  used  in  Germany. 
It  consisted  of  a  steel  wheel  which  was  made 
to  revolve  by  a  spring,  and  in  revolving  struck 
fire  from  a  flinty  and  at  the  same  time  lifted  a 
cap  which  kept  the  powder  in  the  pan  from 
being  wet  by  rain  or  blown  away  b^  the  wind. 
The  chief  objection  to  it  was  that  it  was  slow 
in  its  operation,  as  the  spring  had  to  be  wound 
up  every  time  it  was  use<L^  The  snaphance 
was  largely  used  in  the  Spanish  dominions.  It 
was  the  imme^ate  predecessor  of  the  flintlock, 
from  which  it  differed  only  in  making  the  flint 
strike  against  a  fixed  upright  piece  of  iron  in 
front  of  the  powder-pan,  while  in  the  flintlock 
this  upright  piece  was  attached  to  anotiier  piece 
that  covered  the  pan  and  which  turned  on  a 
hinge,  so  that  when  the  flint  descended  and 
struck  sparks  from  the  iron  it  at  the  same  time 
uncovered  the  pan.  The  flintlock  was  invented 
in  France  about  1640,.  and  ^adually  came  into 
universal  use,  until  it  was  itself  superseded  by 
the  percussion-lock.  This  last  was  patented 
by  a  Scotch  clergjrman  named  Alexander 
Forsyth  in  1807,  and  had  been  adopted  every- 
where by  the  year  1820.  The  first  model  of 
the  needle-gun  was  made  in  1827  by  J.  N. 
Dreyse  of  Erfurt.  It  was  first  made  breech- 
loading  in  1836.  The  only  important  weapon 
not  a  firearm  that  has  been  invented  since  the 
introduction  of  gunpowder  is  the  bayonet, 
which  is  believed  to  have  been  invented  about 
1650.  The  socket-bayonet,  fitted  round  the 
muzzle  of  the  gun,  was  introduced  into  the 
French  army  by  Vauban. 

The  earhest  collection  of  arms  and  armor 
was  that  made  by  Louis  XII,  at  Amboise  in 
1502.  There  is  a  fine  collection  at  Dresden,  be- 
gun in  1553.  Among  others  may  be  mentioned 
the  collection  in  the  Metropolitan  Museum, 
New  York,  recently  augmented  by  the  acqui- 
sition of  the  celebrated  Kiggs  collection,  which 
makes  the  New  Yoric  collection  one  of  the 
finest  in  the  world.  The  Riggs  lot  contains 
about  2,500  separate  pieces,  many  of  historic 
interest  as  well  as  of  artistic  importance;  the 
Ambras  collection,  commenced  in  1570,  now  at 
Vienna,  and  those  at  Turin,  Sigmaringen, 
Tsarsko-sclo,  Petrograd,  Madrid  and  in  the 
Tower  of  London.  The  last  mentioned  was 
classified  by  Dr.  Meyrick  and  catalogued  by  J. 
Hewitt     The  Antiquarian  Museum  of  Edin- 
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1  French  Foot  Soldier,  Eishth  Century 

2  PoUsh  Knight,  end  of  Fifteenth  Century 
S  French  Soldier,  about  1120  A.  D. 

4  Battle  of  Askalon  (1099)  from  a  Window  in  the 
Church  of  St  Louis,  Pa/is 


S-6  German  Full  Armor,  of  the  time  of  Maximilian  I  ^/^^/^TiO 

A  Motded  or  Striped  Armor.    B  Ringed  Armor.    C  JO  V  IC. 

Fettered  Armor.    D  Shield  Ornament.    E  Plate  O 
Armor.    F  Chain  Armor 
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burgh  is  rich  in  weapons  of  the  stone  and 
bronze  periods,  but  has  few  specimens  of  arms 
and  armor  of  more  modem  times.  Of  works 
specially  devoted  to  the  subject  of  arms  and 
^armor  the  most  worthy  of  mention  are  Grose, 
^Treatise  on  Ancient  Armor  and  Weapons' 
(1785-86;  Supp.  1789;  afterward  annexed  to  the 
second  edition  of  the  same  author's  ^Military 
Aatiquities,'  I801)»  and  Meyridc,  ^Critical  In- 
quiry into  Ancient  Armor  as  it  existed  in  Eu- 
rope, but  particularly  in  England,  from  the 
Norman  Conquest  to  the  reign  of  King  Charles 
IP  (1824).  An  excellent  compendium  on*  the 
subject  by  Auguste  Demmin  was  published  in 
1869  in  French,  Ens^sh  and  Cjerman.  The 
title  of  ^  the  English  edition  is  ^Weapons  of 
War' ;  it  gives  a  historv  of  arms  and  armor 
from  the  earliest  period  to  the  present  time. 
Consult  also  Dean  Bashford  in  <  Bulletin  of 
the  Metropolitan  Museum'  (Vol.  IX,  New 
York  1914) ;  id,  <Arms  and  Armor>  (ib.  1915). 
Edward  S.  I^arkow, 
Consulting  Civil  and  Military  Engineer, 

ARMSTBAD,  Henry  Hugh,  English 
sculptor  and  worker  in  metals:  d.  in  London 
1828;  d.  1905.  He  studied  at  the  School  of 
Design  and  later  in  the  Royal  Academy 
Schools,  Somerset  House,  and  at  first  was 
much  influenced  by  the  elegance  of  his  in- 
structor, E.  H.  Bailey.  He  presently  exhibited 
greater  insight  and  was  employed  by  Sir  Gil- 
bert Scott  to  execute  portions  of  the  Albert 
Memorial,  London.  A  noted  portrait  statue 
sculptured  by  him  is  that  of  fiishop  Wilber- 
force  in  the  north  transept  of  Winchester 
Cathedral.  Other  marble  effigies  by  him  will 
be  found  in  Westminster  Abbey.  Consult  In- 
ography  by  his  daue^ter  (1906). 

ARMSTRONG,  Andrew  Campbeg. 
American  educator:  b.  New  York  Qty,  22 
Aujr*  I860.  After  graduating  from  Princeton 
Umversity  in  1881  he  entered  Princeton  Theo- 
logical Seminary.  Having  finished  his  four- 
years'  course  he  went  to  Berlin,  there  to  take 
a  post-graduate  course  in  Berlin  University. 
He  was  then  appointed  associate  professor  of 
ecclesiastical  history  at  Princeton  Seminary. 
Two  years* later  he  became  instructor  in  his- 
tory at  Princeton  College,  but  a  year  later  was 
called  to  Wesleyan  University.  From  1904  to 
1909  he  was  co-operating  editor  of  the  Psycho- 
logical Review.  Aside  from  his  manv  articles 
on  psychological  and  philosophical  suDjects,  he 
has  written  ^Transitional  Eras  in  Thought' 
(1904),  and  has  translated  Falckenberg's  ^His- 
tory of  Modem  Philosophy >  (1903). 

ARMSTRONG,  David  Maitland,  Ameri- 
can artist:  b.  Newburgh,  N.  Y.,  15  April  1836. 
He  was  graduated  from  Trinity  College,  Hart- 
ford, A.B.A.M.  1858,  was  a  member  of  the  New 
York  Bar,  practised  law  in  New  York  six  years, 
and  studied  art  in  Rome  and  Paris.  He  was 
a  pupil  of  Luc  Olivier  Merson,  United  States 
Consul  (kneral  for  Italy  at  Rome  1869-72, 
Director  of  American  Art  Department,  Paris 
Exposition,  1878  and  (Chevalier  of  the  Legion 
of  Honor  of  France.  He  is  associate  member 
of  National  Academy  of  Design,  of  the  Archi- 
tectural League  and  other  art  societies,  Na- 
tional Society  of  Mural  Painters,  Century 
Club,  Trustee  New  York  Society  Library.    He 


and  his  wife  constitute  the  heads  of  the  firm 
of  Maitland  Armstrong  &  Co.,  designers  and 
makers  of  stained  glass.  Many  hundred  im- 
portant memorial  and  other  windows  in  various 
parts  of  the  United  States  and  Canada  have 
been  designed  by  them. 

ARMSTRONG,  Edward,  English  educa- 
tor ^  and  historian :  b.  Grahamstown,  South 
Africa,  3  March  1846.  He  is  a  graduate  of 
Exeter  Cx)lle^,  Oxford,  where  he  took  his 
final  examinations  in  1869.  During  the  follow- 
ing year  he  served  as  tutor  at  Queen's  College, 
when  he  was  appointed  assistant  master  at 
Rugby.  In  1873  he  returned  to  Oxford.  From 
1878  to  1911  he  was  bursar  at  Queen's  College 
and  lecturer  on  modem  history;  while  in  the 
university  he  was  lecturer  on  foreign  history 
and  a  member  of  the  board  of  finance.  Since 
1910  he  has  been  warden  of  Bradfield  College. 
Among  other  positions  he  held  was  that  of 
curator  of  the  Taylor  Institute  and  the  Botanic 
Gardens.  His  writings  in  book  form  are 
<  Elisabeth  Famese>  (1892);  ^Lorenzo  de' 
Medici>  (1897)  ;  <The  Emperor  Charies  V>  (2 
vols;,  1902);  <The  French  Wars  of  Religion> 
(2d  ed.,  1904). 

ARMSTRONG,  Edward  Cooke,  Ameri- 
can educator :  b.  Winchester,  Va.,  24  Aug.  1871. 
Graduating  from  Randolph- Macon  College  in 
1890,  he  took  a  post-graduate  course  at  Johns 
Hopkins  and  was  accorded  a  degree  of  PhD. 
in  1897.  Later  he  took  up  studies  at  Paris  and 
Berlin.  In  1897  he  became  professor  of  the 
French  language  at  Johns  Hopkins,  and  in  1910 
chairman  of  the  Romance  department. 

ARMSTRONG,  Qeorfe,  called  the  ^Father 
of  the  United  States  Railway  Mail  Service®: 
b.  Armagh,  Ireland,  27  Oct.  1822;  d.  Chicago 
5  May  1871.  His  parents  came  to  the  United 
States  when  he  was  eight  years  old  and  settled 
in  Baltimore.  He  entered  the  postal  service  in 
Washington  when  a  young  man,  and  his  ability 
won  him  promotion  in  1854  to  assistant  post- 
master at  Chicago.  He  then  made  a  study 
of  mail  transportation,  wrote  exhaustively  on 
the  subject,  and  in  July  1864  was  given  author- 
ity by  Postmaster-General  Montgomery  Blair 
to  experiment  on  any  railroad  he  might  select. 
The  first  trial  took  olace  on  the  Northwestern 
Railroad  28  Aug.  1864,  between  (Chicago  and 
Qinton,  Iowa,  and  was  a  complete  success.  He 
was  the  head  of  the  service  from  the  start  but 
was  assigned  to  headquarters  in  the  West  with 
general  supervision  of  the  service  in  the  East 
In  1869  President  Grant  directed  that  a  bureau 
be  made  of  the  railwav  postal  service,  and 
placed  Amstrong  at  the  head  as  general  super- 
intendent, a  position  which  he  held  until  his 
death  two  jrears  later.  A  bronze  statue  in 
memory  of  his  work  was  erected  in  the  post- 
office  building,  (Chicago,  in  May  1881.  Sec 
Postal  Service  in  Commerce. 

ARMSTRONG,  John,  American  soldier: 
b.  Ireland  1725;  A  Carlisle,  Pa.,  1795.  In  1756 
he  was  the  leader  of  a  successful  campaign 
against  the  Indians  at  Kittanning,  Pa.  In  1776 
he  was  made  a  brigadier-general  in  the ,  Con- 
tinental army.  He  resigned  his  commission 
after  13  months  and  took  a  similar  rank  in  the 
militia  of  Pennsylvania.  He  commanded  this 
.force  at  Brandywine  (11  Sept.  1777)  and  at 
(iermantown  (4  Oct.  1777)  and  was  appointed 
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major-general  in  January  of  the  following 
year.  He  served  as  member  of  the  Continental 
Congress  in  177&-80  and  in  1787-88. 

ARMSTRONG,  John,  American  author 
and  soldier;  b.  Carlisle,  Pa.,  25  Nov.  1758;  d, 
Red  Hook,  N.  Y.,  1  April  1843.  While  an 
undergraduate  at  Princeton  he  enlisted  in  the 
army  and  became  aide-de-camp  to  General  Mer- 
cer, being  made  a  major  at  the  same  time. 
For  a  time  after  the  close  of  the  war  he  was 
successivelv  Secretary  of  State  and  Attorney- 
General  of  Pennsylvania  and  in  1787  was  sent 
to  Congress  from  that  State.  Two  years  later 
he  married,  removed  to  New  York  State  and 
in  18(XM)4  was  United  States  Senator  from  that 
State.  He  was  United  States  Minister  to 
France,  1804-10,  and  afterward  to  Spain;  and 
Secretary  of  War,  1813-14.  The  failure  of  the 
Canada  expedition  and  the  capture  of  Washing- 
ton were  the  cause  of  his  becoming  very  un- 
popular and  he  resigned.  He  wrote  the  *  New- 
burg  Addresses^  in  1783,  anonymously,  with  the 
intent  to  arouse  Congress  to  redress  army  griev- 
ances. He  also  wrote  *  Notices  of  the  War  of 
1812>  (1836) ;  memoirs  of  Generals  Mont- 
gomery and  Wayne  in  Sparks' s  ^American 
Biographies,^  and  prepared  in  part  a  histoiy  of 
the  American  Revolution.  Consult  Adams, 
Henry,  ^History  of  the  United  States,  1801-17> 
(New  York  1885^90). 

ARMSTRONG,  Paul,  American  play- 
wright: b.  Kidder,  Mo.,  25  April  1869;  d.  29 
Aug.  1915.  From  1890  to  1895  he  was  a 
licensed  master  mariner,  commanding  steam- 
ships on  the  Great  Lakes.  In  1904  he  had  pro- 
duced his  first  play,  <The  Heir  to  the  Hoorah,^ 
Then  followed  ^ Saint  Ann>  (1904)  ;  <Salomy 
Jane>  (1905);  ^In  a  Blaze  of  Glory>  (1906): 
*Via  Wireless*  (in  collaboration  with  Winchell 
Smith,  1909)  ;  < Alias  Jimmy  Valentine >  (1909)  ; 
<The  Deep  Purple>  and  <The  Greyhound*  (in 
collaboration  with  Wilson  Mizner,  1910  and 
1911);  <A  Romance  of  the  Underworld* 
(1911);  <The  Escape*   (1913). 

ARMSTRONG,  Robert,  American  soldier: 
b.  Tennessee,  1790;  d.  Washington,  D.  C,  23 
Feb.  1854.  He  was  an  artillery  captain  in  the 
war  with  the  Creek  Indians  in  1813,  being  badly 
wounded  at  Taladega.  At  the  Battle  of  New 
Orleans,  8  Jan.  1815^  he  was  in  chief  command 
of  the  American  artillery,  and  during  the  sec- 
ond Seminole  War,  1835-37,  he  was  a  brigadier- 
general.  In  1845  he  was  appointed  United 
States  Consul  at  Liverpool,  where  he  remained 
for  seven  years,  after  which  he  returned  home 
and  became  proprietor  and  editor  of  the  Wash- 
ington Union.  During  this  period  he  was  con- 
fidential adviser  to  President  Polk. 

ARMSTRONG,  Robert  Allen,  American 
educator:  b.  Frenchton,  Va.,  (now  West  Vir- 
ginia) 23  Sept.  1860.  In  1886  he  graduated 
from  the  West  Virginia  University  after  which 
he  took  post-graduate  courses  at  Chicago, 
Columbian  (now  George  Washington),  and 
Harvard  universities.  He  was  first  appointed 
principal  of  the  West  Liberty  State  Normal 
School,  during  which  period  he  also  studied 
law  and  was  later  admitted  to  the  bar.  In  1893 
he  was  appointed  professor  of  English  at  West 
Virginia  University,  becoming  head  of  the 
English  department  there  10  years  later.  From 
1899  to  1909  he  was  secretary  of  the  West  Vir- 
ginia Board  of  School  Examiners.    In  1904  he 


became  editor  of  the  West  Virginia  School 
Journal.  He  is  the  author  of  ^Geography  of 
West  Virginia, —  Sui^lement  to  the  Natural 
Geography*  (1899);  <Life  out  of  Death* 
(1906);  <The  Law  of  Service*  (1907); 
^Dramatic  Interpretation  of  Shakespeare's 
Tragedies*  (1907);  ^Mastering  the  Books  of 
the  Bible*   (1916). 

ARMSTRONG,  Samuel  Chapman^  «ii 
American  educator:  b.  Wailidoi,  Maui,  Hawaii, 
30  Jan.  1839;  d.  Hampton,  Va.,  11  May  1893. 
He  was  a  son  of  Richard  Armstrong,  one  of 
the  earliest  American  missionaries  to  Hawaiian 
Islands  and  founder  of  their  educational  sys- 
tem. The  son  was  educated  at  Oahu  College, 
Honolulu,  till  1860,  and  graduating  from  Wil- 
liams College  in  1862,  at  once  entered  the  Union 
army.  He  served  till  the  end  of  the  Civil  War 
and  was  mustered  out  with  the  rank  of  briga- 
dier-general of  volunteers.  In  1866  Gen.  O.  O. 
Howard,  who  had  noted  Armstrong's  interest 
in  the  colored  troops,  induced  him  to  take  a 
position  with  the  Freedman's  Bureau,  where  he 
was  charged  with  the  oversight  of  all  colored 
people  in  10  Virginia  counties.  After  two  years 
of  successful  administration,  during  which  he 
had  worked  out  a  careful  plan  of  negro  educa- 
tion, he  enlisted  the  aid  of  the  American  Mis- 
sionary Association  and  personal  friends  in  the 
North,  and  founded  the  Hamilton  Normal  and 
Agricultural  Institute.  Its  object  was  to  give 
the  negroes  practical  education,  to  train 
teachers,  and  to  render  its  graduates  self-sup- 
porting:.  For  10  years  the  students  were  negfroes 
exclusively;  then  (1878)  the  United  States  gov- 
ernment, attracted  by  Armstrong's  success,  ar- 
ranged to  have  Indian  children  taught  there. 
This  experiment  has  also  proved  successful. 
General  Armstrong  devoted  his  life  to  the 
school  and  made  it  the  best  known  and  studied 
one  of  its  kind  in  the  world.  At  his  death  it 
had  100  teachers  and  employees,  200  Indian  and 
600  colored  students.  Consult  Ogden.  R,  C, 
^Sketch  of  Armstrong*  (New  York  1894). 

ARMSTRONG,  Sia  Walter,  British  writer 
and  art  critic :  b.  Roxburghshire,  Scotland,  1850. 
After  finishing  his  education  at  Harrow  and  at 
Exeter  College,  Oxford,  he  became  art  critic 
on  the  staff  of  the  Pall  Mall  Gaaetie,  the  SiUnt 
James^  Gasette  and  the  Manchester  GMOrdian. 
In  1892  he  became  director  of  the  National  Art 
Gallery,  Dublin.  In  1899  he  was  knighted. 
Among  his  works  are  ^The  Art  of  Velazquez* 
and  ^The  Life  of  Velazquez>  (1896)  ;  <Art  in 
Great  Britain  and  Ireland>  (1909)  ;  <Sir  Henry 
Raeburn>  (1901):  <Sir  Joshua  Reynolds* 
(1900);  <J.  M.  W.  Turner*  (1901):  <Sir 
Thomas  Lawrence*    (1913). 

ARMSTRONG,  Baron,  William  George, 
an  English  engineer  and  mechanical  inventor: 
b.  Newcastle-on-Tvne,  26  Nov.  1810;  d.  Roth- 
buryj  27  Dec.  1900.  He  was  trained  as  a 
solicitor,  and  practised  as  such  for  some  time, 
though  his  tastes  scarcelj^  lay  in  that  direction. 
Among  his  early  inventions  were  the  hydro- 
electric machine,  a  powerful  apparatus  for  pro- 
ducing frictional  electricity,  and  the  hydraulic 
crane.  In  1847  the  Elswick  works,  near  New- 
castle, were  established  for  the  manufacture  of 
his  cranes  and  other  heavy  iron  machinery,  and 
these  works  are  now  among  the  most  extensive 
of  their  kind.  It  was  here  that  the  first 
rifled    ordnance    gun    which    bears    his   name 
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was  made  in  1854.  His  improvements  in 
the  manufacture  of  f;uns  and  shells  led  to  his 
being  appointed  engineer  of  rifled  ordnance 
under  government,  and  he  was  knighted  in  18S& 
This  appointment  came  to  an  end  in  1863,  since 
which  time  his  ordnance  has  taken  a  prominent 
place  in  the  armaments  of  different  countries. 
He  was  raised  to  the  peerage  as  Baron  Arm- 
strong in  1887. 

ARMSTRONG-HOPKINS,  Saleni,  Ameri- 
can physician,  author  and  lecturer:  b.  London, 
Ont,  21  Jan.  1855.  She  was  educated  at  the 
high  school,  Blair,  Neb.,  and  at  Northwestern 
University.  She  studied  medicine  at  the 
Woman's  Medical  College,  New  York  Infirmary 
and  at  the  Woman's  Medical  College  of  Penn- 
sylvania, where  she  was  graduated  in  1885.  She 
engaged  in  social  work,  taking  13  small  waifs 
from  Philadelphia  and  Chicago  to  the  West, 
and  established  them  in  the  homes  of  farmers 
in  Nebraska.  She  was  one  of  the  founders  of 
the  Park  Hill  Orphan  Home,  now  the  Mothers' 
Jewels'  Home,  at  York,  Neb.  In  1886  she  was 
sent  out  to  India  as  a  medical  missionary  by 
Bishop  William  Taylor.  She  was  founder  of 
Khetwadi  Castle  Hospital  and  the  Khetwadi 
Training  School  for  Nurses  at  Bombay,  1887- 
88.  In  the  latter  year  she  was  elected  national 
lecturer  on  heredity  by  the  Women's  Christian 
Temperance  Union  of  Bombay.  She  was  ap- 
pointed by  the  British  government  physician-in- 
charge  of  the  Woman's  Hospital  Dispensary 
and  Training  School  for  Nurses  at  Lahore, 
India  in  1889  and  later  was  made  physician-in- 
charge  to  the  Woman's  Hospital  Dispensary  at 
Hyderabad,  Sindh.  She  returned  to  America 
in  1893,  bringing  with  her  six  natives  of  India 
to  be  educated  as  missionaries  to  their  own 
people.  In  1893-95  she  was  resident  physician 
of  the  Armstrong-Hopkins  Private  Hospital 
for  Women  and  Qiildren  at  Omaha,  Neb.,  and 
has  since  practised  medicine  and  surgery,  and 
lectured  and  preached  in  Colorado,  Delaware. 
Virginia  and  New  York.  She  has  published 
several  works,  including  *  Divine  Call  to 
Foreign  Missionary  Service* ;  <  Record  of  Daily 
Work^ ;  <  Heroes  and  Heroines  of  Zion* ;  *In 
the  Zenana  Homes  of  Indian  Princes > ;  ^Khet- 
wadi Castle,  >  etc. 

ARMY.  Among  nations  of  anti(}uity  all 
men  capable  of  bearing  arms  were  liable  to 
be  called  on  to  serve  as  soldiers,  with  the  ex- 
ception of  the  Egyptians,  Indians  of  Aryan 
race,  and  the  Israelites.  In  the  first  two  of 
these  nations  the  warrior  formed  a  separate 
class  or  caste  of  the  community,  ranking  next 
in  dignity  and  influence  to  that  of  the  priests. 
In  Egypt  the  military  caste  shared  with  the 
king  and  the  priests  the  whole  of  the  soil.  The 
members  of  the  caste  were  interdicted  from  all 
handicrafts.  The  Egyptian  infantry  was  mainly 
composed  of  archers.  Foreign  auxiliaries 
were  also  employed,  but  kept  in  a  strictly 
subordinate  position,  except  under  the  last 
native  kings^  of  Egypt ;  and  the  different  policy 
pursued  by'  them  was  without  doubt  in  a 
great  measure  to  blame  for  the  easy  conquest  of 
Egypt  by  Cambyses.  In  India  the  members 
of  the  warrior  caste  were  called  Kshatriyas, 
and  after  the  complete  subjugation  of  the 
non-Aryan  inhabitants  whom  they  found  in 
the  peninsula  when  it  was  invaded  by  them, 
seem  generally  to  have  lived  an  indolent  life. 
Among  the  Israelites  the  only  portion  of   the 


male  population  exempt  from  military  serv- 
ice was  of  the  tribe  of  Levi.  In  the  other 
tribes  all  men  above  20  might  be  called  upon 
to  serve  in  the  army  when  occasion  required. 
At  first  the  army  of  the  Israelities  consisted  en- 
tirely of  infantry.  David  introduced  chariot- 
eers, and  Solomon  added  a  regiment  of  cav- 
alry. In  later  times  an  Egyptian  auxiliary 
cavalry  is  sometimes  found  serving  in  the 
Jewish  armies.  The  beginning  of  a  standing 
army  was  made  by  Saul,  who  raised  a  body- 
guard of  3,000  men.  After  the  captivity  a 
new  organization  developed  itself  under  the 
Maccabees.  John  Hyrcanus  raised  an  army 
of  foreign  soldiers,  chiefly  Arabs. 

From  the  monuments  found  in  the  valleys 
of  the  Euphrates  and  the  Tigris  we  learn  that 
at  an  early  date  the  Assyrians,  Babylonians,  and 
Medes  possessed  armies  of  infantry,  cavalry. 
and  charioteers  and  divided  into  light  and 
heavy  armed  troops,  distinguished  by  dress, 
equipment,  and  arms.  But  is  was  after  the 
establishment  of  the  Persian  empire  that  the 
army  system  of  the  East  attained  its  highest 
point  of  development.  When  the  Persians 
had  extended  their  empire  over  almost  the 
whole  of  western  Asia  it  was  necessary  to 
maintain  a  standing  army  to  keep  down  con- 
quered tribes  and  to  ^uard  the  frontiers.  The 
various  sections  of  this  army  were  each  levied 
in  the  province  to  which  it  belonged,  and  were 
partly  stationed  in  fortified  towns^  partly  dis- 
tributed over  the  country  districts.  Their 
pay  was  derived  from  the  revenues  of  the 
province,  but  their  commanders  were  wholly  in- 
dependent of  the  satraps  or  provincial  gover- 
nors. Yearly  reviews  were  held  in  order  to  see 
that  they  were  constantly  kept  in  a  state  of  effi- 
ciency. The  troops  of  the  standing  army  in- 
cluded a  li^ht  and  heavy  infantry,  as  well  as 
strong  bodies  of  cavalry,  part  of  whom  were 
clad  in  armor.  The  subdivisions  of  the  army 
(both  cavalry  and  infantry)  were  according  to 
the  decimal  system.  Originally  all  the  forces 
were  Persians,  but  in  later  times  Asiatics  and 
Greeks  were  also  enrolled.  Express  messengers, 
stationed  throughout  the  empire  at  the  distance 
of  a  da/s  journey  from  one  another,  formed 
the  means  of  communication  between  the  dif- 
ferent parts  of  the  army.  In  addition  to  this 
provincial  force  the  king  had  a  body-guard  of 
10,000  men,  called  the  immortals,  from  the 
fact  that  their  numbers  were  always  kept  full. 
When  great  expeditions  (such  as  the  inva- 
sions of  Greece)  were  undertaken  a  levy  of  the 
whole  people  was  made.  Fifty-six  nations, 
according  to  Herodotus,  were  represented  in 
the  levy  made  by  Xerxes  for  his  celebrated 
Greek  expedition. 

In  the  small  free  states  of  Greece  the  armies 
consisted  of  a  civic  militia,  in  which  it  was 
the  right  and  duty  of  every  freeman  to  serve. 
In  times  of  emergency  the  slaves  also  were 
armed.  The  Greek  armies  often  consisted 
exclusively  of  infantiy.  Athens  never  had 
more  than  1,000  cavalry.  The  foot  soldiers 
were  divided  into  hoflitai,  or  heavy-armed, 
whose  equipments  consisted  of  a  long  lance,  a 
sword,  and  a  large  shield;  peltastai,  armed 
with  a  short  spear,  and  carrying  a  small  round 
shield ;  fsiloi,  carrying  no  shields,  and  armed 
pnly  with  javelins,  bows  and  arrows,  or  slings; 
and  gymnites,  also  without  shields,  and  chiefly 
composed  of  slaves  and  foreigners.    The  age 
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for  military  service  was  20  to  40  at  Athens  and 
20  to  60  at  Sparta.  In  Athens,  however,  every 
youth  was  enrolled  at  the  age  of  18,  although 
not  liable  to  be  called  on  for  active  service  till 
he  had  reached  the  age  of  20.  The  command 
of  the  Athenian  army  was  divided  among  10 
generals,  who  were  elected  for  one  year,  one 
by  each  of  the  10  Attic  tribes,  and  each  of 
whom  had  the  chief  command  in  turn  for  one 
day,  when  they  were  all  present  with  the  army. 
To  obviate  the  manifest  inconvenience  of  tms 
arrangement  nine  of  the  generals  were  some- 
times left  behind,  and  sometimes  one  of  the 
archons  called  the  Polemarch  took  the  field, 
in  which  case  the  duties  of  a  commander-in- 
chief  were  in  a  great  measure  left  to  him. 
Until  after  the  Peloponnesian  War  Athenian 
soldiers  received  no  pay,  but  from  that  date 
a  small  pay  was  given  to  those  in  the  field. 
At  Sparta  the  command  of  the  army  belonged 
to  the  two  kings,  and  usually  tw6  armies  were 
formed  each  kme  having  the  command  of 
one  ot  them.  When  only  one  army  was 
formed  one  of  the  kings  remained  at  home. 
Although  in  Sparta,  as  in  Athens,  the  army 
consisted  of  the  free  citizens  generally,  yet, 
as  in  the  former  city  it  was  always  kept  ready 
for  war,  it  constituted  a  kind  of  standing  army. 
It  was  divided  into  five  moras  or  regiments, 
one  for  each  tribe.  After  the  time  of  the 
Peloponnesian  War  it  became  more  and  more 
common  for  all  the  Greek  states  to  employ 
mercenaiy  troops,  and^  the  Greeks  themselves 
often  entered  into  foreign  service.  The  Mace- 
donian standing  army  was  created  by  Philip, 
and  from  the  time  of  Alexander  was  comf»osed 
chiefly  of  mercenaries.  The  Carthaginian 
armies  consisted  in  large  part,  and  indeed 
mainly^  of  mercenaries.  The  body*guard  of 
the  general,  called  the  ^sacred  tnind,'  was, 
however,  entirely  made  up  of  Carthaginians 
by  birth,  but  was  distinguished  less  by  its 
valor  than  by  the  splendor  of  its  equipments. 
In  the  army  of  Hannibal,  Gauls,  Iberians^  and 
Ligurians  formed  the  main  force;  Numidian 
cavalry  hovered  on  the  wings  \  Balearic  slingers 
and  elephants  led  by  Ethiopian  masters  were 
drawn  up  in  front.  In  Rome  every  citizen 
from  the  age  of  17  to  46  was  bound  to  serve 
in  the  army  till  he  had  made  16  (or  in  emer- 
gencies 20)  campaigns  on  foot  or  10  in  the 
•cavaliy,  and  no  citizen  could  become  a  candi- 
date for  any  magisterial  office  unless  he  had 
been  10  years  on  foot  or  5  mounted.  During 
the  best  times  of  the  Roman  army  the  troops 
were  selected  with  great  care,  and  the  disd- 
pline  and  training  of  the  legions  were  admir- 
able, so  that  the  Roman  infantry  (of  which 
the  legions  were  mainly  composed)  was  the 
best  the  world  had  yet  seen.  Tne  Roman 
cavalry,  on  the  other  hand,  was  numerically 
weak,  and  was  excelled  b}r  the  Numidian,  and 
still  more  so  by  the  Parthian.  Pajr  was  given 
to  the  Roman  troops  from  the  time  of  the 
siege  of  Veii  (406  b.c).  When  the  Roman 
empire  in  the  West  fell  to  pieces,  in  conse- 
quence of  the  repeated  inroads  and  settlement 
within  its  borders  of  German  tribes,  there  was 
an  end  for  the  time  to  all  regular  army  organi- 
zation in  western  Europe.  The  forces  by 
means  of  which  the  Roman  empire  had  been 

Gradually     dismembered    consisted,     like    the 
^ersian   hordes   that    1,000  years  before  had 
conquered   western   Asia,   of    armed   nations; 


but  a  new  military  organization,  greatly  in- 
ferior, however,  to  that  of  the  Romans,  grew 
up  in  process  of  time  out  of  an  institution  com- 
mon to  all  the  (merman  tribes.  This  was  the 
practice  followed  by  the  chiefs  of  gathering 
round  themselves  bodies  of  retainers  con- 
stantly ready  to  fight  under  them,  in  the 
expectation  of  being  rewarded  out  of  the  spoils 
of  conquest.  As  long  as  the  Germans  were 
confined  to  their  original  settlements  outside 
the  Roman  empire  these  bodies  of  retainers 
bore  a  small  proportion  to  the  total  stren^h 
of  the  armed  population;  but  when  extensive 
conquests  of  land  were  made  within  the  Roman 
empire  more  or  less  of  the  conquered  territory 
was  always  seized  by  the  conquerors,  and  the 
persona]  retainers  of  the  conquering  chiefs 
were  often  so  richly  rewarded  that  the  retinues 
of  the  chiefs  were  rapidly  swelled  by  the  ad- 
hesion of  those  who  hoped  for  equal  ^n.  At 
first  these  grants  were  looked  upon  simply  as 
rewards  for  past  services,  but  they  soon  came 
to  be  given  and  received  as  plec^es  of  future 
service,  every  person  receiving  a  g^nt  being 
bound  to  serve  his  chief  in  war  whenever 
called  upon.  In  this  way  the  feudal  system, 
as  it  is  called,  gradually  arose,  and  feudal 
armies  finally  sui>ersedea  the  national  levies 
of  the  German  tribes.  When  Charles  Martd 
conquered  the  Saracens  at  Tours  in  732  the 
transition  from  national  to  feudal  armies  was 
not  yet  accom^shed,  but  it  was  almost  com- 
pleted under  Charlemagne  at  the  end  of  the 
same  century.  The  dbief  strength  of  the 
feudal  armies  lay  in  the  men-at-arms,  who 
were  all  mounted,  heavily  armed,  and  pro- 
tected by  shields  and  defensive  armor.  After 
the  introduction  of  firearms,  shields  and  armor 
ceased  to  be  an  effectual  protection,  personal 
valor  and  bodily  stren^^th  became  of  less  mo- 
ment, disciplined  armies  were  found  to  be 
necessary,  and  the  knights  entered  these  armies 
as  officers.  The  militaiy  forces  of  the  small 
states  that  rose  up  in  Italy  from  the  12th 
century  resembled  those  of  the  states  of 
andent  Greece  in  bdng  at  first  nothing  more 
than  a  dvic  militia.  In  later  times  hardly 
any  troops  were  used,  but  mercenaries  were 
employed,  led  by  condottieri,  and  these  at  last 
were  superseded  by  standing  armies. 

Among  the  countries  of  modem  Europe  the 
foundation  of  a  standing  army  was  first  laid 
in  France.  In  1439  Cliarles  VII  of  France 
issued  an  ordinance  called  the  Ordinance  of 
Orleans  for  the  creation  of  a  number  of  troops 
of  horse  (hence  called  com^agnies  Gordon- 
nance  or  ordinance  companies),  which  were  to 
be  maintained  by  the  dties  and  villages  in  war 
and  peace.  In  1448  the  same  king  established 
a  corresponding  body  of  infantry  called 
Francs-arckers,  Henceforward  the  feudal 
militia  fell  more  and  more  into  disrepute,  and 
the  vassals  assembled  their  forces  only  on 
occasions  of  great  emergency.  The  example 
of  France  was  followed  elsewhere,  and  dur- 
ing the  wars  of  Frauds  I  and  Charles  V  at 
the  beginning  of  the  16th  century,  France 
Germany  and  Spain  were  all  in  possession  oi 
considerable  standing  armies.  These  armies 
were  all  raised  mainly  by  voluntary  enlistment, 
compulsory  levies  bdng  resorted  to  only  under 
the  pressure  of  very  exceptional  circumstances. 
The  usual  practice  was  for  the  king  to 
contract  with    some    nobleman    or   gentleman 


Digitized  by  V^OOQIC 


ARMY 


aae 


for  the  raifiiiig  of  a  regiment;  but  in  the 
Thirty  Years'  War  Gustavus  Adolphus  set  the 

example  of  raising  all  his  troops  directly  for 
his  own  service.  In  this  same  war,  however,  a 
whole  army  was  raised  for  the  emperor  by  a 
private  gentleman  (the  celebrated  Wallen- 
stein),  the  emperor  engaging  to  give  him  the 
command  of  it.  Gustavus  Adolpfius  was  also 
the  author  of  many  reforms  in  army  organizaT 
tion.  Ue  established  smaller  divisions,  intro* 
duced  lighter  weapons,  separated  the  pikemen 
from  the  musketeers,  who  had  hitherto  been 
mixed  together,  and  made  many  improvements 
in  the  artillery;  by  all  of  which  changes 
quicker  and  more  complicated  movements 
became  practicable.  The  soldier  was  more 
thoroughly  drilled  and  reduced  almost  to  a 
machine,  while  the  responsibilities  of  the 
officers  were  increased.  The  wars  of  Louis 
XIV  led  to  further  improvements  in  military 
organization  and  tactics,  and  in  a  still  greater 
degree  to  the  increase  of  the  size  of  armies. 
Instead  of  the  14,000  men  maintained  by 
Henry  IV  of  France,  Louis  XIV,  after  the 
Peace  of  Nijmegen  (1678)  had  on  foot  an 
army  of  140,000  men.  Armies  were  likewise 
increased  by  all  the  other  powers  of  Europe 
except  England  and  Holland,  where  the 
stren^ening  of  the  standing  army  was  looked 
on  with  great  jealousy,  and  till  the  time  of 
William  III  continuallv  opposed  by  the  repre- 
sentatives of  the  people  as  dangerous  to  free- 
dom. Among  the  military  powers  that  came 
to  the  front  in  the  next  century  the  new 
Prussian  monarchy  was  perhaps  the  most  con- 
spicuous. Frederick  William  I  devoted  all  his 
energies  to  the  creation  of  a  strong  military 
force,  and  his  army  of  80,000  was  increased 
by  Frederick  II  to  200,000.  The  latter  intro- 
duced the  system  which  still  prevails  in  Prus- 
sia, and  is  now  extended  to  the  whole  German 
empire,  of  localizing  the  different  sections  of 
his  army.  Each  regiment  was  assigned  to  a 
certain  district,  which  was  bound  to  keep  it  at 
its  full  complement.  Where  voluntary  enlist- 
ment did  not  suffice  for  this  j^urpose  resort 
was  had  to  conscription;  but  this  was  applied 
only  to  the  lowest  classes  of  the  community. 
The  systems  of  drill  now  followed  in  all 
European  armies  are  founded  on  that  intro- 
duced into  the  Prussian  army  by  Leopold  of 
Dessau,  who  organized  it  under  Frederick  Wil- 
liam I.  Cavalry  tactics  were  greatly  improved 
bv  Frederick  the  Great  himself,  who  also  was 
tne  first  to  use  horse  artillery.  The  dividing 
of  artillery  into  batteries  is  ot  about  the  same 
date,  but  is  due  to  a  Frenchman  named  Gri- 
beauyal. 

Since  the  time  of  Frederick  the  Great  a 
great  change  has  taken  place  in  the  composition 
of  armies  through  the  reintroduction  of  the 
principle  of  the  universal  liability  of  all  men 
capable  of  bearing  arras  to  military  service,  or, 
in  other  words,  through  the  raising  of  armies 
by  a  general  conscription,  now  practised  in 
every  European  country.  Conscription  was 
first  adopted  by  France  m  1798,  and  it  was  by 
means  of  it  that  Napoleon  was  able  to  raise 
the  large  armies  with  which  he  overran  .and 
conquered  a  great  part  of  the  Continent.  In 
1808  it  was  adopted  by  Prussia,  by  which 
power  it  has  been  applied  with  greater  rigor 
than  by  any  other.  In  Prussia  it  was  combined 
with  the  short-service  system,  a  mode  of  train- 
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ing  the  population  to  arms  suggested  by  Napo- 
leon's attempt  in  the  Peace  of  Tilsit  to  limit 
the  Prussian  anny  to  a  certain  strength.  This 
system  consists  in  requiring  those  serving  in 
the  active  army  to  remain  under  arms  for  a 
comparatively  short  term  (in  Prussia  three 
years),  during  which  they  become  thoroughly 
trained  soldiers  ready  for  Active  service  on 
any  emergency.  Every  year  a  certain  number 
return  from  the  army  to  civil  life,  and  are 
replaced  by  others  who  are  subjected  to  mili- 
tary training  for  the  same  term.  By  this 
means  Prussia,  while  never  maintaining  a 
larger  active  army  than  that  prescribed  by  the 
Peace  of  Tilsit,  was  able  to  train  its  whole 
able-bodied  male  population  to  arms,  and  that 
without  allowing  the  fact  to  be  discovered 
until  it  was  made  manifest  by  the  war  of 
revenge  in  1813.  In  other  countries  where 
the  princi|)le  of  conscription  had  been  adopted 
its  operation  was  greatly  weakened  by  the 
numerous  exemptions  that  might  be  obtained, 
and  especially  by  'allowing  those  required  to 
serve  to  obtain  exemption  by  paying  for  a 
substitute.  Especially  was  this  the  case  in 
France,  where,  under  Naix>leon  III,  the  army 
had  again  become  to  all  intents  and  purposes 
a  professional  one.  In  army  organization  the 
principal  change  that  has  been  made  since  the 
mtroouction  of  conscription  has  been  the 
establishment  of  army  corps  (corps  d'armie), 
that  is,  divisions  of  an  army  composed  of  all 
arms  (infantnr,  cavalry  and  artillery),  and 
placed  under  the  command  of  a  single  general. 
These  divisions  were  first  established  by  Na- 
poleon, who  placed  them  iinder  the  command 
of  his  marshals.  The  division  was  afterward 
adopted  by  Prussia  and  extended  to  the  Ger- 
man empire,  where  the  further  improvement 
is  made  of  localizing  each  army  corps  in  a 
certain  province  or  member  of  the  empire,  in 
which  it  is  reunited,  and  in  which  are  kept  all 
the  arms  and  other  equipments  necessary  for 
its  mobilization.  In  the  Prussian  army  the 
cavalry  are  very  numerous,  and  are  used 
principally  on  the  march,  when  they  are  sent 
in  front  to  cover  the  advance  of  the  main  body 
of  the  troops,  and  to  collect  information.  In 
all  armies  considerable  changes  in  tactics  have 
resulted  from  the  increased  range,  precision 
and  rapidity  of  fire  of  the  improved  artillery 
and  musketry  now  in  use. 

In  most  nations,  will  now  be  found  an  army 
of  reserve,  intended  to  augment  the  standing 
anny  from  a  peace  to  a  war  stren^h,  and  con- 
sisting of  two  classes  —  those  waiting  an  im- 
mediate call  to  arms,  if  required,  and  those 
constituting  the  militia  —  the  entire  effective 
military  power  of  the  state.  It  may  be  of 
interest  here  to  mention  certain  distinctions  in 
the  application  of  the  word  army.  A  covering 
army  is  encamped  for  the  protection  of  the 
different  passes  or  roads  which  lead  to  the 
town  or  other  place  to  be  protected.  A  siege 
army  is  ranged  around  or  in  front  of  a  forti- 
fied place,  to  capture  it  by  a  regular  process 
of  besieging.  A  blockading  army,  either  inde- 
pendent of,  or  auxiliary  to,  a  siege  army,  is 
intended  to  prevent  all  ingress  and  egfress  at 
the  streets  or  gates  of  a  besieged  place.  An 
army  of  observation  takes  up  an  advanced  posi- 
tion, and  by  celerity  of  movement  keeps  a 
close  watch  on  all  the  manoeuvres  of  the 
enemy.     An   army   of    reconnaissance   has   a 


Digitized  by  V^OOQ IC 


290 


ARMY  ADMINISTkAflbN— ARMY  COftPS 


more  special  duty  at  a  particular  time  and 
place,  to  ascertain  the  strength  and  position  of 
the  enemy's  forces.  A  flying  column  is  a  small 
army  carrying  all  its  supplies  with  it,  so  as  to 
be  able  to  operate  quickty  and  in  any  direction, 
independently  of  its  original  base  of  operations. 
Edward  S.  Farrow, 
Consulting  Civil  and  Military  Engineer, 

ARMY  ADMINISTRATION.  The  ad- 
ministrative branch  of  the  government,  known 
as  the  War  Department,  and  presided  oyer  by 
the  Secretary  of  War,  is  second  to  none  in  real 
importance.  Much  of  the  business  carried  on 
by  the  Secretary  of  War  has  little  or  no  con- 
nection with  the  military  arm  of  the  govern- 
ment, but  by  a  process  of  accumulation  of 
statutes  and  authorities,  resulting  often  from 
the  expediency  of  the  moment,  thepresent  vast 
dimensions  have  been  readied.  The  methods 
of  conduct  of  business  remain  practically  the 
same  to-day  as  in  the  War  of  1812,  except  that 
through  a  long  course  of  years,  there  has  grown 
up  a  system  of  laws  and  reflations  fixini^  in 
great  detail  the  complex  duties  of  the  various 
bureaus. 

Ordinarily  army  administration  consists  in 
the  organization  and  other  means  by  which 
various  administrative  duties  are  performed, 
necessary  to  provide  for  the  wants  of  troop& 
and  for  all  the  foreseen  demands  of  a  state  of 
war,  including  labor  and  the  supplies  for  garri- 
sons, sieges,  etc.  Such  duties  embrace  sub- 
sistence-magazines, daily  rations,  forage,  dress, 
encampments,  barracks,  hospitals,  transporta- 
tion, etc.,  the  administrative  duties  of  engineers 
and  of  the  ordnance  department,  estimates,  ac- 
countability, pasrments,  recruiting  and  in  gen- 
eral the  receipt  and  proper  application  of  money. 
The  Secretary  of  War,  under  the  orders  of  the 
President,  is  the  head  of  military  administra- 
tion in  the  United  States.  The  object  of  such 
administration  is  to  provide,  through  the  re- 
sources placed  by  law  at  his  disposition,  for 
the  constant  wants,  regular  or  accidental,  of  all 
who  compose  the  army.  Good  administration 
embraces  a  foreknowledge  of  wants,  as  well  as 
the  creation,  operation  and  watchfulness  of  the 
ways  and  means  necessarv  to  satisfy  them;  the 
payment  of  expenses,  and  the  settlement  of  ^  ac- 
counts. Army  administration  is  divided  into 
several  branches  determined  by  law.  These 
different  branches  constitute  the  administrative 
service  of  an  army,  the  operations  of  which 
should  be  so  regulated  that  the  Secretary  of 
War  will  be  always  informed  of  the  condition 
oiE  each,  and  be  able  to  exercise,  subordinate  to 
law,  a  complete  financial  control  over  each. 
The  Adjutant-General  of  the  army  and  the 
heads  of  the  administrative  corps  have  each 
been  assigned  a  bureau  in  the  War  Department, 
under  the  direction  of  the  Secretary  of  War, 
for  the  management  of  the  administrative  duties 
with  which  they  have  been  respectively  charged. 
Administration  and  Command  are  distinct.  Ad- 
ministration is  controlled  by  the  head  of  an 
executive  department  of  the  government,  under 
the  orders  of  the  President,  by  means  of  legally- 
appointed  administrative  agents,  with  or  with- 
out rank;  while  Cornmand,  or  the  discipline, 
military  control  and  direction  of  military  service 
of  officers  and  soldiers,  can  be  legally  exercised 
only  by  the  military  hierarchy,  at  the  head  of 
which  is  die  constitutional  commander-in-chief 


of  the  army,  navy  and  militia,  followed  by  the 
commander  of  the  army,  and  other  military 
grades. 

ARMY  AVIATORS.  See  Military 
Aeronautics. 

ARMY  BOUNTY.    Sec  Bounty. 

ARMY  COMMISSARY.  The  duties  of 
an  army  or  corps  commissary,  like  those  of 
division,  brigade  or  regimental  commissaries, 
are  to  see  that  all  troops  with  or  in  his  par- 
ticular command  are  properly  sapi>lied  with 
good  and  wholesome  food;  these  duties  for  an 
army  are,  of  course,  on  a  more  extended  scale 
than  for  a  regiment,  but  in  general  principles, 
forms,  manner  of  procuring  and  issuing  stores, 
in  nearly  all  cases,  the  same  rules  will  apply  to 
the  one  as  to  the  other. 

The  requisitions  of  an  army  commissary 
should  always  be  approved  by  the  commanding 
officer  of  the  army;  he  should  know  accurately 
the  number  of  troops  in  the  command,  and  their 
diflFerent  posts  or  stations.  If  the  command 
is  an  extended  one,  there  being  many  detached 
posts,  he  should  at  once  ascertain  the  different 
mediods  of  access  to  them,  the  probability  of 
continuous  or  interrupted  transportation,  and 
endeavor  to  keep  each  post  supplied  in  such  a 
manner  as  to  guard  against  atiy  contingency 
arising  from  a  lack  of  transportation.  He 
should  know  the  amount  of  stores  on  hand  at 
any  time,  and  the  amount  of  stores  due  on  any 
requisition.  In  order  to  facilitate  his  work,  he 
should  call  upon  all  subordinate  officers,  par- 
ticularly upon  those  having  charge  of  stores 
in  bulk,  to  make  frequent  reports  (trimonthly 
are  usually  sufficient)  showing  the  amount  of 
stores  on  hand  at  each  depot  or  post  suitable 
for  issue  or  for  sale  to  officers.  Should  any 
stores  at  the  different  posts  become  damaged, 
or  unfit  for  issue,  he  should  require  that  they 
be  immediately  reported  to  him,  in  order  that 
he  may  make  the  necessary  arrangements  for 
replacing  them.  In  an  extended  command  he 
should  make,  or  if  his  duties  will  not  permit  of 
his  attending  to  it  personally,  he  should  have  at 
least  one  practical  commissary  to  act  as  an  in- 
spector, who  should  make  frequent  inspections 
of  the  stores  at  every  post,  examining  the 
stores,  their  condition,  quantity,  quality,  and, 
above  all,  the  manner  of  caring  for  and  pro- 
tecting them. 

The  more  stores  are  handled  from  the  time 
they  leave  the  depot  until  their  final  distribution 
to  the  different  companies  of  the  regiment  for 
which  they  were  drawn,  the  greater  is  the  dam- 
ape  and  wastage,  and  when  possible  for  the 
division  commissary  to  draw  in  bulk,  and  issue 
at  once  on  the  proper  returns,  the  damage  is 
slight  and  the  wastage,  if  any,  is  easily  ac- 
counted for  by  the  one  officer;  but  if  he  again 
transfers  to  a  bri^de  commissary,  who,  in  turn, 
transfers  to  a  regimental  commissary,  the  same 
wastage  occurs  in  the  second  and  third  trans- 
fer, and  subsequent  issues^  as  would  occur  in 
the  first,  while  the  proportion  would  be  greatly 
reduced  if  but  one  officer  had  the  entire  charge 
of  the  issue. 

ARMY  CORPS.  When  an  army  is  very 
large,  three  or  four  divisions  are  joined  to- 
gether and  form  an  •Army  Corps.*  The  officer 
commanding  an  army  corps  should  be  of  a 
higher  grade  than  he  who  commands  a  division. 
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This  ^de,  in  the  United  States  Aimy,  is  that 
of  major-general.  An  army  corps  is  most  gen- 
erally composed  of  all  arms  of  service,  and  is, 
to  all  intents  and  purposes,  an  army  complete 
in  itself.  Two  or  more  army  corps,  or  armies, 
would  be  under  the  command  of  the  general, 
or  of  a  general-in-chief.  The  functions  of 
general  officers  are  to  command  armies,  or 
fractions  of  an  army  ^eater  than  a  regiment, 
when  mobilized.  In  time  of  peace,  when  the 
refitments  are  not  formed  into  brigades  or  di- 
visions, but  are  distributed  over  districts  of 
country,  the  function  of  the  ^neral  is  to  com- 
mand the  troops  in  these  districts,  which  are 
then  designated  by  the  term  ^military  depart- 
ments.' 

ARMY  DISPBNSARIBS.  Medical  offi- 
cers and  contract  surgeons  on  duty  attend 
officers,  enlisted  men,  contract  surgeons,  act- 
ing dental  surgeons,  members  of  the  nurse 
corps,  prisoners  of  war,  and  other  persons  in 
mihtaiy  custody  or  confinement,  and  appli- 
cants for  enlistment  while  held  under  observa- 
tion; also,  when  practicable,  the  families  of 
officers  and  enlisted  men ;  and  at  stations,  or  in 
die  field,  where  other  medical  attendance  can- 
not be  procured,  civilian  emplo^^es.  Medicines 
are  dispensed  to  all  persons  entitled  to  medical 
attendance,  and  hospital  stores  to  enlisted  men 
and  hospital  matrons,  also  to  officers  at  posts 
or  stations  where  they  cannot  be  procured  by 
purchase.  Medical  officers  and  contract  sur- 
geons at  their  stations  furnish  medical  attend- 
ance to  officers  and  enlisted  men  on  the  retired 
list,  but  they  are  not  required  to  leave  their 
stations  for  that  purpose.  Medicines,  dressings. 
etc.,  are  supplied  to  retired  officers  and  enlisted 
men  from  army  dispensaries  on  medical  officers' 
prescriptions. 

ARMY  PIBLD  BNGINBERS  SCHOOL. 
See  Army  Schools. 

ARMY  PIBLD  SBRVICB  SCHOOL 
POR  MBDICAL  OPPICBRS.     See  Army 

Schools. 

ARMY  MBDICAL  BOARD.  A  board 
of  at  least  three  officers,  appointed  by  the  Sec- 
retary of  War,  which  passes  on  the  appoint- 
ment and  promotion  of  officers  in  the  Medical 
Corps  of  the  United  States  army.  The  pre- 
liminary examinations  for  commissions  in  the 
Medical  Corps  may  also  be  given  by  other 
designated  boards. 

ARMY  MBDICAL  SCHOOL.  A  school 
located  in  Washington,  D.  C.  Its  personnel 
consists  of  the  faculty,  such  special  professors 
and  instructors  as  mav  be  assigned  to  tem- 
porary duty  at  the  school,  the  students  and 
such  enlisted  men  and  civilian  employees  as 
are  assigned  to  it  for  duty.  Its  object  is  to 
train  the  students  therein  m  the  subjects  that 
pertain  to  the  duties  of  the  medical  depart- 
ment. It  also  carries  on  such  scientific  work 
and  investigations  as  are  directed  or  author- 
ized by  proper  authority.  The  commandant, 
professors  and  assistant  professors  are  de- 
tailed by  the  War  Department  from  among 
the  officers  of  the  medical  corps;  the  special 
professors  are  nominated  by  the  faculty,  with 
the  approval  of  the  surgeon-general,  from 
among  distinguished  members  of  the  medical 
reserve  corps;  the  instructors  are  officers  of 
other  branches   of  the  army  detailed  by  the 


War  Department  to  give  special  courses  of 
instruction.  The  faculty  consists  of  the  com- 
mandant who  is  its  president,  the  professors 
and  assistant  professors.  It  meets  at  such 
times  as  the  commandant  deems  advisable. 
It  arranges  the  program  of  instruction,  pre- 
scribes the  textbooks  appropriate  thereto,  the 
allotment  of  time  to  each  subject,  and  the  char- 
acter and  scope  of  the  examinations,  and  has 
final  determination  of  all  questions  concern- 
ing the  proficiency  of  students,  subject,  how- 
ever, in  all  respects  to  the  express  provisions 
of  law.  The  adjutant  is  the  secretary  of  the 
faculty  and  is  chosen  1^  the  commandant 
from  among  the  professors  or  assistant  pro- 
fessors. He  is  the  custodian  of  the  records 
of  the  faculty,  conducts  the  correspondence 
of  the  school  and  promulgates  the  orders  of 
the  commandant. 

The  student-body  consists  of  officers  of 
the  medical  reserve  corps  who  are  candi- 
dates for  appointment  in  the  medical  corps, 
such  medical  officers  of  the  army  and  of  the 
organized  militia  as  may  be  ordered  or  au- 
thorized to  attend  the  school,  and  enlisted  men 
of  the  hospital  corps  ordered  to  the  school  for 
instruction.  The  army  field  service  and  cor- 
respondence school  for  medical  officers  is  a 
branch  of  the  army  service  schools  at  Fort 
Leavenworth  and  is  governed  by  regulations 
published  in  general  orders. 

ARMY  AND  NAVY  BOUNTIBS.    See 

BOUMTIBS. 

ARMY  AND  NAVY  GBNBRAL  HOS- 
PITAL. This  hospital  located  at  Hot  Springs. 
Arlc,  is  under  the  direction  of  the  Secretary  of 
War,  and  is  devoted  to  the  treatment  of  the 
officers  and  enlisted  men  of  the  military  and 
naval  service  of  the  United  States,  cadets  at 
the  United  States  military  and  naval  academies, 
officers  of  the  Revenue-Cutter  service,  officers 
of  the  Public  Health  service  and  honorably  dis- 
charged soldiers  and  sailors  of  the  regular  and 
volunteer  army  and  navy  of  the  United  States, 
for  such  diseases  as  the  waters  of  the  Hot 
Springs  of  Arkansas  have  an  established  repu- 
tation in  benefiting.  Admission  to  this  hospital 
is  restricted  to  those  of  the  above-named  classes 
who  require  medical  treatment  in  the  following 
order  of  preference:  (1)  Officers  and  enlisted 
men  of  the  army^  the  navy,  and  the  marine 
corps  on  the  active  lists,  and  cadets  at  the 
United  States  military  and  naval  academies; 

(2)  Officers  and  enlisted  men  of  the  army,  the 
navy  and  the  marine  corps  on  the  retired  lists: 

(3)  Officers  of  the  Revenue-Cutter  service  and 
of  the  Public  Health  service;  (4)  Honorably 
discharged  soldiers  and  sailors  of  the  regular 
and  voTimteer  army  and  navy  of  .  the  United 
States  may  also  be  admitted  by  authority  of 
the  surgeon-general  when  there  are  vacant  beds 
in  the  hospital. 

ARMY    AND    NAVY    MANCEUVRBS. 

The  object  of  manoeuvres  is  to  train,  in  time  of 
peace,  the  fighting  forces  of  a  nation  by  han- 
dling them,  as  far  as  practicable,  as  in  time  of 
war,  the  forces  designated  being  divided  for 
this  purpose  into  two  opposing  bodies.  Previous 
military  training  is  presupposed.  Manoeuvres 
are  of  three  kinds :  First,  Land  manoeuvres,  tak- 
ing place  entirely  on  land;  second,  Naval 
manoeuvres,    where    fleets    manoeuvre    against 
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fleets ;  third.  Combined  army  and  navy  manoeu- 
vres. The  last  two  are  of  comparatively  recent 
origin.  Manoeuvres  are  now  annually  held  in 
all  the  principal  countries  of  Europe.  They 
are  the  culmination  and  test  of  the  military  in- 
struction of  the  year.  As  operations  in  the 
grand  manoeuvres  are  carried  on  over  a  large 
extent  of  territory,  the  time  fixed  is  after  me 
crops  are  harvested  so  that  agricultural  interests 
are  interfered  with  as  little  as  possible.  The 
annual  manoeuvres  begin  with  regimental  and 
brigade  exercises  for  the  infantry,  with  battalion 
exercises  for  field  artillery  (a  battalion  consists 
of  two  or  more  batteries)  and  with  special 
manoeuvres  for  cavalry.  Manoeuvres  are  also 
carried  on  all  over  the  country  by-  the  army 
corps  not  participating  in  the  grand  manoeuvres. 
The  program  for  the  grand  manoeuvres  is 
carefully  worked  out  beforehand  by  the  general 
staff. 

These  manoeuvres  are  of  great  value  in  train- 
ing officers,  especially  staff  officers.  They  also 
serve  as  a  sort  of  examination  for  omcers, 
whose  work  in  the  field  comes  under  the  obser- 
vation of  their  superiors.  Officers  showing 
zeal  and  ability  are  marked  for  advancement, 
while  those  whose  work  does  not  come  up  to  the 
standard  are  reproved  or  even  more  severely 
dealt  with.  In  the  United  States  circumstances 
have  prevented  the  carrying  on  of  army  manoeu- 
vres except  on  a  small  scale,  the  American 
army  being  so  widely  scattered  that  a  large 
enough  force  to  make  it  worth  while  could  not 
be  brought  together  without  great  inconvenience 
and  expense. 

Naval  Manceuvres  may  be  tactical  or  stra- 
tegical ;  the  former  having  to  do  ^  with  the 
handling  of  fleets  when  they  are  within  sight  of 
each  other,  the  latter  when  they  are  not.  As  all 
the  elements,  such  as  size  and  speed,  character 
and  arrangement  of  armor,  number  and  power 
of  guns,  of  different  classes  of  ships,  battle- 
ships, cruisers  and  torpedo  boats,  are  well 
known,  it  is  supposed,  when  they  come  in  con- 
flict, that  the  result  wUl  be  a  foregone  conclu- 
sion, assuming  the  personnel  to  be  of  equal 
auality.  The  personal  element,  the  man  bemnd 
be  gun.  while  of  vital  importance  in  war,  is  a 
factor  that  cannot  be  easily  estimated  in  tactical 
manoeuvres.  Much  more  attention  is  therefore 
given  to  strategical  manoeuvres.  A  fleet  going 
out  for  manoeuvres  is  divided  into  two  squad- 
rons^ one  to  attack,  the  other  to  defend  A 
passive  defense  is  not  contemplated.  While  the 
object  may  be  the  defense  of  a  harbor,  the  way 
to  accomplish  it  is  not  to  wait  in  port  for  the 
enemy,  but  to  go  out  to  seek  him  on  the  open 
sea.  Otherwise  the  advantage  of  one  of  the 
most  valuable  characteristics  of  ships,  their 
mobility,  would  be  lost.  In  the  United  States 
combined  army  and  navy  manoeuvres  were  in- 
augurated in  1902.  The  decision  as  to  whether 
the  fleet  or  the  land  forces  win  is  of  minor  im- 
portance. The  manoeuvres  are  of  great  value 
to  both  the  army  and  navy.  For  the  former 
they  give  instruction  in  the  most  efficient  means 
of  coast  defense,  including  the  co-ordination  of 
all  its  various  elements;  the  best  system  of  fire 
control;  the  best  location  and  employment  of 
search-lights  and  range-finders ;  the  best  means 
of  obtaining  and  transmitting  information. 
They  serve  to  point  out  any  defects  in  the  lo- 
cation   and   plans    of    the    fortifications,    and 


whether  the  number,  type  and  mounting  of 
guns  are  the  best  adapted  for  the  purpose  at 
any  particular  site.  For  the  navy  they  afford  a 
test  of  the  means  of  obtaining  the  ranges  of  the 
forts  and  batteries,  and  of  conveying  the  infor- 
mation to  the  officers  in  charge  of  the  guns. 
They  give  information  as  to  the  effect  of  mines 
and  obstructions  in  impeding  the  movements 
of  ships  and  the  methods  to  be  used  in  forcing 
such  a  passs^e  or  in  removing  the  obstructions. 
They  give  instruction  as  to  the  best  manner 
of  approach  and  of  manoeuvring  under  fire,  the 
formations  to  be  used,  the  speed  and  die  dis- 
tance between  ships;  the  method  of  attaddng 
by  nip:ht  or  in  a  fog;  the  use  of  the  search-light 
for  hghting  the  target  or  blinding  the  eyes  of 
the  enemy's  gunners  or  range-finders.  The 
manoeuvres  rouse  the  interest  and  stimulate  the 
esprit  de  corps  of  the  personnel  of  botib  services 
and  teach  it  to  make  the  best  use  of  war  ma- 
terial imder  conditions  as  nearly  as  possible 
like  those  of  actual  war. 

W.  A  Simpson, 
Assistant     Adjutant-General,     United     States 
Army. 

ARMY  AND  NAVY  UNION.  An  or- 
ganization composed  exclusively  of  men  who 
have  served  in  some  branch  of  the  army  or 
navy  of  the  United  States.  Its  objects  are  •to 
bring  together  and  unite  in  benevolent  and 
social  fellowship  those  who  have  served  their 
country  honorably;  to  provide  for  the  sick  and 
distressed;  to  assist  in  the  burial  of  the  dead, 
and  to  extend  a  helping  hand  to  the  family  of  a 
deceased  comrade  or  shipmate.* 

ARMY  NURSB  CORPS.  The  super- 
intendent of  the  nurse  corps,  under  the  direc* 
tion  of  the  surgeon-general,  has  general  super- 
vision of  the  corps,  and  her  duties  and  the 
duties  of  chief  nurs'es  and  nurses  are  as  pre- 
scribed by  the  surgeon-general.  The  services 
of  army  nurses  are  afforded  sick  and  wounded 
officers,  enlisted  men,  and  other  patients  in 
niilitary  hospitals.  When  traveling  under  orders 
on  transports  they  assist  in  the  care  of  sick 
officers  and  enlisted  men,  under  the  direction 
of  the  transport  surgeon.  Members  of  officers' 
and  enlisted  men's  families  are  not  entitled  to 
the  services  of  army  nurses,  but  in  great 
emergencies  and  for  the  mamfest  interest  of 
the  service,  nurses  will  care  for  such  patients 
when  so  directed  by  the  officer  in  charge  of  the 
hospital,  a  report  of  the  fact  being  made  in 
each  instance  to  the  surgeon-general  through 
militanr  channels.  At  places  where  the  serv- 
ices of  trained  nurses  are  not  otherwise  ob- 
tainable, a  nurse  may,  if  she  so  desires,  and 
with  the  approval  of  the  officer  in  charge  of 
the  hospital,  be  granted  a  special  leave,  without 
pay  and  allowances,  in  order  to  take  a  private 
case,  such  leaves  not  to  exceed  60  days.  The 
pay,  allowances,  and  privileges  of  nurses  are 
specified  by  bw,  and  they  are  forbidden  to  re- 
ceive presents  from  patients,  or  from  the  rcb- 
tives  or  friends  of  patients,  for  services  ren- 
dered when  on  duty. 
See  United  States,  Army  of. 

ARMY  OF  THE  UNITED  STATES-- 

ARMY       ORGANIZATION.        United 

States.— The  land  forces  of  the  United  States 

are  classified  into  the  Regular  Army,  in  which 

enlistment  is  for  four  years  with  the  colors  and 
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three  in  the  unorganized  Army  Reserve,  the 
Officers  Resierve  Corps,  and  the  Enlisted  Reserve 
Corps,  forces  called  or  drafted  into  the  service 
of  the  United  States,  the  Organized  Militia  of 
the  several  States,  and  the  unorganized  mili- 
tia, consisting  of  all  males  between  18  and  45 
who  are  fit  to  bear  arms  and  are  citizens  of 
the  United  States,  or  have  declared  their  in- 
tention to  become  citizens.  The  President  of 
the  United  States  is  the  Commander-in-chief 
of  the  United  States  Army  by  right  of  office, 
and  he  nominates  for  the  approval  of  Congress 
such  general  officers  of  the  rank  of  general 
or  lieutenant-general  as  he  deems  necessary 
properly  to  officer  the  higher  commands.  The 
administration  is  carried  on  by  the  War  De- 
partment under  the  direction  of  the  Secretary 
of  War,  who  is  a  member  of  the  official  cabi- 
net of  the  President.  For  administrative 
purposes  the  following  divisions  are  made: 
The  General  Staff  Corps  prepares  all  plans 
for  national  defense,  for  mobilization  oi  the 
forces,  and  has  a  general  supervision  of  all 
questions  affecting  the  efficiency  of  the  Army, 
and  is  under  the  charge  of  the  chief  of  staff. 
The  Adjutant-Generals  Department  keeps  all 
records  and  has  charge  of  all  correspondence, 
the  issuing  of  orders,  notices,  bulletins  and 
official  literature,  and  is  under  the  charge  of 
the  Adjutant-General.  The  Inspector-Gener- 
al's Department  exercises  general  supervision 
over  all  matters  that  have  to  do  with  the 
efficiency  of  the  Army  —  the  conduct  and  dis- 
cipline, condition  of  uniformsj  equipments, 
supplies  and  expenditure  of  public  money,  ana 
is  under  the  charge  of  the  Inspector-General. 
The  Judge-Advocate's  Department  is  the  cus- 
todian of  all  legal  records,  has  a  general  su- 
pervision over  all  courts-martial,  courts  of 
mquiry  and  military  commissions,  and  is  un- 
der the  charge  of  the  Judge-Advocate-Gen- 
eral. The  Ordnance  Department  supplies  all 
arms,  equipments  and  other  fighting  material 
and  maintains  the  arsenal  and  depots  for  the 
manufacture,  distribution  and  safe-keeping  of 
military  stores,  and  is  under  the  charge  of  the 
Chief  of  Ordnance.  The  Quartermaster  Corps 
takes  care  of  all  matters  of  supply  (other  dian 
ordnance),  transportation,  distribution  of 
funds  and  payment  of  troops,  and  is  under 
the  charge  of  the  Qtiartermaster-General. 
The  Engineer  Corps  is  m  charge  of  the  con- 
struction and  maintenance  of  all  fortifications, 
military  posts,  lines  of  communication  and 
rivers  and  harbors,  ^  as  far  as  is  necessary 
for  their  use  for  military  or  naval  purposes, 
and  is  under  the  charge  of  the  Chief  of  En- 
gineers. The  Coast  Artillery  Corps  is  in 
charge  of  the  garrisoning  of  all  coast  fortifi- 
cations and  coast  and  harbor  defense  and 
siege  work,  and  is  commanded  by  the  Chief  of 
Coast  Artillenr.  The  Signal  Corps  is  in  charge 
of  all  methods  of  communication  by  balloons, 
aeroplanes,  wireless  telegraphy,  telephones  and 
visual  signaling,  and  is  commanded  by  the 
Chief  Signal  Officer.  The  Medical  Department 
is  subdivided  into  (a)  the  Medical  Corps, 
which  is  in  charge  of  the  sick  and  wounded 
and  the  physical  and  sanitary  condition  of  the 
army,  detachments  of  which  are  known  as 
sanitary  troops  when  serving  with  other 
troops;  fb)  the  Dental  Corps,  which  is  in 
charge  ot  the  teeth;  (c)  the  Medical  Reserve 
Corps,    which    secures    a    reserve    of    medical 


officers  available  for  militaxy  service;  (d)  the 
Hospital  Corps,  which  renders  all  necessary 
hospital  services  in  garrison,  camp  or  field 
(including  the  ambulance  service) ;  (e)  the 
Nurse  Corps,  from  which  nurses  may  be  as- 
signed to  active  duty  when  the  emergency  of 
the  service  demands.  The  Surgeon-General 
is  in  charge  of  the  Medical  Department  and 
all  its  branches.  The  Bureau  of  Insular  Af- 
fairs is  in  charge  of  all  matters  of  a  military 
nature  and  of  me  supplies  that  affect  the  col- 
onies, and  is  under  the  control  of  the  Chief 
of  Insular  Affairs.  The  Bureau  of  Militia 
Affairs  is  in  charge  of  the  affairs  of  the  Na- 
tional Guard  and  is  under  the  direction  of  the 
Chief  of  Militia  Affairs. 

The  organization  of  the  fighting  forces  of 
the  United  States  in  May  1917,  was^  based 
on  following  units:  A  Squad  consisting  of 
1  corporal,  as  squad  commander,  and  7  pri- 
vates, or  privates,  first  class:  a  Platoon  con- 
sisting of  1  first  lieutenant,  second  lieutenant 
or  sergeant,  as  platoon  commander,  and  4 
squads.  The  organization  of  the  United 
States  Army  at  the  present  time  (1917)  is  In 
a  state  of  change.  Besides  the  scheme  out- 
lined in  the  ^Tables  of  Organization'^  on  3 
May,  a  new  organization  for  overseas  service 
was  outlined  in  the  Official  Bulletin  for  22 
September.  The  following  table  is  an  outline 
of  the  comparative  structure  of  the  two  sys- 
tems (the  numbers  stand  for  officers  and  men 
combined)  : 

In  an  infantry  division  there  are 


;  OP  3  MAY  1917 

(Maximum  strength) 

1  division  headqtiarteTS  under 

a  nmjor-seneral  (1S3) 


i  infantry  biuradea  (18,579) 

1  field-artiuery  brigade 
(4.030) 

1  cavalry  regiment  (1,579) 

1  field  signafbattalion  (259) 

1  regiment  of  engineer! 
(1.098) 

1  train  headquarters  and  mili- 
tary x)olice  (332) 

1  ammunition  train  (702) 

1  supply  train  (332) 

1  engineer  train  (170) 

1  sanitary  train  (927) 


1  aero  squadron  (173) 
Total,  28.334 


OP  22  ! 
1917 

1  division  headquarters  tmder 
a  major-general  (164) 

1  machine-gun  battalion  of 

four  comiMinies  (768) 

2  infantry  brigades  (16.420) 

1  field-artiuery  brigade 
(5,068) 

1  field  signal  battalion  (262) 

1  regiment  of  engineers 
(1.666) 

1  train  headquarters  and  mili- 
tary ix>lice  (337) 

1  anmiunition  train  (962) 

1  supply  train  (472) 

1  engineer  train  (84) 

1  sanitary  train  (4  field  hos- 
pital companies  and  4  amr 
Dulanoe  companies  (949) 

Total,  27,152 


In  an  infantry  brigade  there  are 


1  headquarters  (19) 

3  infantry  regiments  (6,060) 


Total,  6,079 


1  headquartere  (about  140) 

2  infantry  regiments  (7,510) 

1   machine-gun  battalion  of 

three  companies  (560) 

Total.  8,210 


In  a  field  artillery  brigade  there  are 

1  headquarters  (19)  1  headquarters 

2  regiments  of   3-inch   field  3  regiments  of  75  mm.  field 
guns  (2,687)  guns  (    ) 

1  regiment  of  3  8-inch  howit-  1  trench-mortar  battery  (    ) 
zers  (1.337) 

Total,  3,943  Total.  5,068 


An  infantry  regiment  contains 


1    headquarters    and    head- 
quarters company  (61) 
3  baittalions  of  four  line  com- 
panies each  (1,842) 
1  supply  company  (39) 
1  madune  gun  company  (78) 
1  medical  detachment  (38) 
Total,  2,958 


I-     1    headquarters    and    head- 
quarters company  (303) 
3  battalions  of  four  line  com- 
panies each  (3,078) 
1  supply  company  (140) 
1  madune  gun  company  (178) 
Ideta 


[etachment  (56) 

Total,  3.75S 


Total,  3,753  J 

Digitized  by  V^OOQ IC 


ARMY  ORGANIZATION 


An  ordinary  infantry 
1  captain.  1  first  lieutenant.     1 
1  second  lieutenant.  1  first 
sergeant,     1 


geant,  1  supply  sergeant. 
8  sergeants.   17  corporals, 

2  niechanics.  3  cooks,  2 
buglers.  28  privates  (first 
cUun^.  87  privates.     Total. 

3  officers,  150  men. 


company  contains 
headquarters  (2  officers.  18 
men),  4  platoons,  each  in- 
dudmg  1  headquarters 
(1  officer,  1  man).  2  sections 
riflemen  (24  men).  1  section 
bombers  and  rwe  grena- 
diers (22  men).  1  section 
auto  riflemen  (11  men,  4 
guns).  Total.  6  officers. 
250  men. 


An  infantry  supply  company  contains' 

1  captain  (chief  supply  offi- 
cer). 1  second  heutenant 
as  assistant.  3  regimental 

supply   seigeants.    1    first  (Composition  not  officially  pub- 
sergeant.  1  mess  sergeant.      lished). 
1  stable  sergeant,    1   cor- 
poral, 1  horseshoer.  1  sad- 
dler.  27   wagoners  and   1 
cook.     TotaT  39.  Total.  140 

A  machine-gun  company  contains 


1  headquarters  (3  officers  and 
21  men).  3  platoons  (each 
containmg  one  officer  and 
46  men),  a  train  of  13  men, 
armament.  12  heavy  ma- 
chine guns  and  four  spare 
guns.  Total,  6  officers,  172 
men,  16giuis. 


1  captain,  1  first  lieutenant. 
2  second  lieutenants.  1  first 
sergeant,  1  supply  sergeant, 
1  mess  sergeant.  1  stable 
sergeant.  7  sergeants.  8 
corporals,  1  horseshoer.  2 
mechanics.  2  cooks,  2 
buglers.  12  privates  (first 
ckiss).  36  privates.  Total. 
4  officers,  74  men,   6  gims. 

An  infantry  headquarters  company  contains 

1  captain  (regimental  adju-  1  headquarters  platoon  (93 
tant),  1  regimental  ser-  officers  and  men),  including 
geant-major,  3  regimental  1  staff  section  (36  officers 
supply  sergeants,  1  first  andmen).l  orderlies' section 
sergeant,  1  mess  sergeant,  (29).  1  band  section  (28 
1  supply  sergeant.  1  stable  men).  1  sisnal  platoon  (77 
sergeant.  1  sergeant,  1  officers  and  men),  including 
horseshoer.  2  cooks.  4  pri-  1  telephone  section  (51 
vates  (first  class).  12  pri-  men).  1  section  with  head- 
vatcs,  28  men  in  band.  quarters  (10  men).  1  section 
Total,  1  officer,  56  men.  with  3  battalions  (16  officers 

and  men).  1  sappers'  and 
bombers'  platoon,  includ- 
ing 1  section  sappers  (9)  for 
digging  and  special  work, 
one  section  bombers  (34 
officers  and  men)j  1  pioneer 
platoon  (55  officers  and 
men).  1  one>pounder  can- 
.  non  platoon  (33  officers  and 
men).  Total.  7  officers. 
294  men. 

In  addition  to  the  units  already  described, 
the  establishment  of  3  May  contains  the  fol- 
lowing organizations:  A  troop  of  cavalry  is 
organized  as  an  infantry  company  with  the 
addition  of  a  stable  sergeant,  2  horseshoers, 
and  7  saddlers,  and  with  only  5  sergeants,  8 
corporals,  2  cooks,  20  privates,  first  class,  and 
61  privates.  A  supply  troop  of  cavalry  is  as 
prescribed  for  an  infantry  supply  company 
with  an  extra  second  lieutenant  and  an  extra 
corporal,  an  extra  horseshoer,  an  extra  sad* 
dler,  an  extra  cook  and  10  extra  wa|;oners.  A 
coast  artillery  company  is  as  prescribed  for  a 
line  company  of  infantry,  excei>t  that  certain 
enlisted  meiL  according  to  their  duties,  are 
rated  as  follows:  casemate  electricians,  ob- 
servers first  class,  observers  second  class, 
plotters,  chief  planters,  coxswains,  chief  load- 
ers, gun  commanders  and  gun  pointers.  A 
field  artillery  battery  of  4  guns  (3  in.)  is  or- 
ll^anized  as  prescribed  for  a  line  company  of 
infantry,  there  being  in  addition  an  extra  first 
lieutenant,  an  extra  second  lieutenant,  an  ex- 
tra sergeant,  3  extra  corporals,  a  chief  me- 
chanic and  an  extra  mechanic,  3  horseshoers, 
an  extra  bugler,  7  extra  privates,  first  class, 
and  21  extra  privates,  the  privates  being  some- 
times called  drivers  and  cannoneers.  A 
pioneer  company  of  engineers  is  as  prescribed 


for  a  line  company  of  infantry,  except  for  an 
extra  first  lieutenant  and  3  sergeants,  first 
class.  Mounted  companies  are  organized  as 
cavalry  troops  with  an  extra  first  lieutenant 
and  2  sergeants,  first  class.  A  pontoon  com- 
pany of  engineers  is  as  prescribed  for  a  line 
company  ot  infantry,  having  in  addition  2 
saddlers  in  charae  of  harness  and  equipment, 
2  farriers  in  charge  of  wagons.  A  signai 
corps  radio  company  consisting  of  1  captain 
as  commanding  officer,  2  first  lieutenants,  1 
master  electricians,  6  sergeants,  first  class,  9 
sergeants,  15  corporals,  2  cooks,  1  horseshoer, 
35  privates,  first  class,  and  6  privates.  A 
siqnal  corps  wire  company  consists  of  1  cap- 
tain as  commanding  officer,  2  first  lieutenants, 
1  master  electrician,  5  sergeants,  first  class,  7 
sergeants,  12  corporals,  2  cooks,  1  horseshoer, 
39  privates,  first  class,  and  8  privates.  A  sig- 
nal corps  outpost  company  consists  of  1  cap- 
tain as  commanding  officer,  4  first  lieutenants, 
1  master  electrician,  3  sergeants,  first  class,  15 
sergeants,  14  corporals,  2  cooks,  1  horseshoer, 
37  privates,  first  class,  and  12  privates.  A 
company  of  military  police  is  as  pre- 
scribed for  a  company  of  infantry,  with  4  less 
privates,  first  class,  and  2  less  privates.  An 
ambulance  company  consists  of  1  surgeon  with 
the  rank  of  captain  as  commanding  officer,  4 
assistant  surgeons  with  rank  of  captain  or 
first  lieutenant,  2  sergeants,  first  class,  11  ser- 
g^nts,  6  corporals,  1  mechanic,  3  cooks,  96 
privates  in  a  motor-driven  company,  124  in 
an  animal-driven  company,  and  in  addition  to 
a  horseshoer,  a  sadoler  and  a  farrier.  An 
ammunition  train  section  (wagon  transporta- 
tion) consists  of  1  captain  or  first  lieutenant 
as  commanding  officer,  1  sergeant  (wagonmas- 
ter),  1  clerk,  2  sergeants  (assistant  wagon- 
masters),  1  mess  sergeant,  4  sergeant  horse- 
shoers, 2  sergeant  farriers,  2  sergeant  sad- 
dlers, 1  sergeant  mechanic,  1  sergeant  agent, 
4  corporals  (assistant  wagonmasters),  1  cor- 
pora! agent,  2  cooks,  60  privates,  first  class 
(teamsters  and  orderly) ^  and  12  privates 
(laborers).  An  ammunition  train  section 
(motor  transportation)  consists  of  1  first  lieu- 
tenant as  commanding  officer,  1  sergeant 
(truckmaster),  1  clerk,  3  sergeants  (assistant 
truckmasters),  1  mess  sergeant,  1  sergeant  me- 
chanic, 1  sergeant  agent,  1  corporal  agent,  2 
cooks,  33  privates,  first  class  (chauffeurs),  2 
privates,  first  class  (assistant  mechanics),  and 
9  privates  as  assistant  chauffeurs.  A  field 
bakery  consists  of  1  captain  or  lieutenant  as 
commanding  officer,  60  men,  rated  as  cooks, 
and  12  bake  ovens.  A  battalion  of  infantry 
consists  of  1  major  as  battalion  commander, 
1  headquarters  and  4  line  companies.  A 
squadron  of  cavalry  corresponds  to  a  battalion 
of  infantry  and  contains  4  line  troops.  A 
battalion  of  field  artillery,  as  prescribed,  con- 
tains 1  major,  1  headquarters  and  3  batteries. 
A  battalion  of  engineers  is  constituted  as- pre- 
scribed for  a  battalion  of  infantry  and  con- 
tains 3  companies.  A  battalion  of  signal  corps 
(field  battalion)  consists  of  1  major  as  com- 
manding officer,  1  headquarters,  1  supply  sec- 
tion of  a  supply  sergeant  and  5  men,  1  wire 
company,  1  radio  compan>r  and  1  outpost 
company.  A  battalion  of  signal  corps  (aero 
squadron)  consists  of  1  major  as  command- 
ing officer,  1  headquarters  section  under  Uie 
adjutant,  containing  10  men,  1  supply  section 
with  2  officers  and  37  men,  1  pgineermgL  s}^- 
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don  with  2  officers  and  19  men,  12  aero  squad- 
rons, each  containing  1  captain  or  first  lieu* 
tenant,  1  sergeant,  first  class,  as  mechanician, 
2  sergeants  or  corporals  as  mechanicians,  2 
privates,  first  class,  and  2  privates.  There  are 
attached  to  the  squadron  1  surgeon  and  4  en- 
listed men,  medical  department.  For  a 
regiment  of  infantry  see  the  tables  of  the  old 
and  new  establishments.  A  regiment  of  cav- 
alry consists  of  headquarters,  3  squadrons  of 
cavalry,  a  headquarters  troop,  a  machine-gun 
troop  and  a  supply  troop.  A  machine-gun 
troop  —  the  cavalry  equivalent  of  a  machine- 
gun  company  —  contains  1  more  sergeant,  1 
more  private,  first  class,  and  13  more  privates 
than  its  analogue.  A  regiment  of  field  artil- 
lery contains  a  headquarters,  2  or  3  battalions 
of  field  artilleiy,  a  headquarters  company  and 
a  supply  company.  A  regiment  of  engineers 
is  as  prescribed  for  infantry  without  the  ma- 
chine-^n  company  and  with  only  2  battalions. 
A  regimental  detachment  of  the  medical  corps 
consists  of  1  surgeon  with  the  rank  of  major. 
2  or  3  assistant  surgeons  with  the  rank  oi 
captain  or  first  lieutenant,  2  veterinarians  in 
mounted  regiments,  1  sergeant,  first  class,  2 
or  3  sergeants.  1/-29  privates,  and  privates 
first  class.  A  brigade  consists  of  1  brigadier- 
general  as  brigade  commander  and  his  head- 
quarters and  of  2  or  3  regiments  of  one  arm. 
For  the  constitution  of  an  infantry  division 
see  the  tables  of  the  old  and  new  establish- 
ments. A  cavalry  division  consists  of  head- 
quarters, train  headquarters  and  militarjr  po- 
lice,  much  like  those  of  an  infantry  division, 
together  with  3  brigades  of  cavalnr,  1  regi- 
ment of  horse  artillery,  1  mounted  battalion 
of  engineers,  1  mounted  battalion  of  signal 
corps,  1  aero  squadron,  1  ammunition  train, 
1  sanitary  train  and  1  supply  train.  A  field 
army,  the  equivalent  of  the  army  corps  of  for^" 
eign  countries,  consists  of  1  lieutenant-gen- 
eral or  major-general  as  commander,  the 
following  officers,  whose  duties  are  the  same 
as  the  departments  and  corps  they  repre- 
sent—  1  brigadier-general  (chief  of  staff), 
1  colonel  (adjutant),  1  colonel  (inspector),  1 
colonel  (judge-advocate),  1  colonel  (chief 
quartermaster),  1  colonel  (chief  of  engineers), 
1  colonel  (chief  surgeon),  1  lieutenant-colonel 
(assistant  chief  surgeon),  1  lieutenant-colonel 
(chief  of  ordnance),  1  lieutenant-colonel  (chief 
signal  officer),  3  lieutenant-colonels  (aides-de- 
camp), 2  or  more  divisions  with  additional 
so-called  field  army  troops,  including  such 
troops  as  regiments  of  heavy  artillery,  and 
pontoon  battalions  of  engineers.  An  army 
consists  of  such  number  of  field  armies  as 
may  be  required. 

The  organization  of  the  coast  artillery  is 
territorial  and  not  by  battalions  or  regiments. 
A  coast  artillery  battery  is  manned  by  a  com- 
pany. Battery  commands  are  organized  into 
fire  comman(u  or  mine  command  under  tihe 
charge  of  a  major.  These,  together  with  such 
troops  of  the  mobile  army  as  may  be  used  for 
purposes  of  support,  are  grouped  into  fort 
commands  under  majors  or  lieutenant- 
colonels.  Several  fort  commands  make  a 
coast  defense  command  under  colonels.  These 
again  are  grouped  into  coast  artillery  districts. 
As  the  coast  artillery  is  a  highly  technical 
service,  a  large  number  of  commissioned  and 


non-commbsioned  staff  officers  are  required  at 
every  stage  of  organization. 

Foreign  Countries.— The  general  features 
of  army  organization  are  much  the  same 
throughout  the  world  and  conform  very  close- 
ly to  the  scheme  adopted  by  the  United  States 
on  22  September  1917.  The  range  of  varia- 
tion is  fairly  indicated,  by  the  two  schemes 
of  this  table.  In  particular,  the  size  of  an 
infantry  company  is  usually  from  200  to  250 
men,  and  that  of  a  battalion  in  the  neighbor- 
hood of  IfiOO  men.  The  nomenclature  and 
administration  of  cavalry  units  in  the  United 
States  army  is  not  reproduced  exactly  else- 
where; the  usual  arrangement  is  by  squadrons 
of  about  150  sabres,  corresponding  to  infantry 
companies  and  grouped  into  regiments  of  four 
or  five  squadrons.  The  troop  in  the  British 
army  corresponds  to  a  platoon  and  is  led  by 
a  subaltern.  Artillery  administration  is  also 
very  variable;  batteries  of  field  artillery,  how- 
ever, usually  consist,  as  in  the  United  States, 
of  four  guns.  The  organization  known  in 
America  as  a  battalion  of  field  artillery  is 
known  abroad  variously  as  an  Abteilung, 
group,  brigade,  or  division.  The  organizatioa 
of  the  technical  troops,  such  as  the  engineers, 
train  and  signal  corps  men,  is  different  in 
each  army.  In  general,  the  aviators  are  rec- 
ognized as  a  separate  arm  and  are  not  sub- 
ordinated to  the  Signal  Corps.  The  army 
police  is  usually  a  separate  orgfanization  and 
not,  as  until  recently  in  our  army,  made  up 
by  details  from  other  troops.  In  the  Bntish 
army  it  contains  no  privates  —  every  man 
ranks  at  least  as  lance-corporal.  In  most 
Continental  nations  part  or  the  whole  of  the 
municipal  police  and  fire  departments  receive 
a  militanr  organization  and  is  regarded  as 
part  of  tne  army. 

England. —  The  military  services  in  the 
British  Empire  comprise  Uie  Regular  Army, 
the  Army  Reserve,  the  Special  Reserve,  the 
Territorials,  the  Indian  Army  and  the  Militia 
forces  of  the  various  colonies.  The  Regular 
Army  is  organized  into  an  expeditionary 
force,  serving  in  the  British  Isles,  and  a 
colonial  force,  serving  in  the  various  colonies 
and  India.  Enlistment  is  normally  for  12 
years,  which  is  variou^y  divided  in  different 
branches  of  the  army  between  the  Regular 
Army  and  the  Army  Reserve.  At  present  the 
terms  of  enlistment  for  active  service  are  the 
duration  of  the  war,  with  a  minimum  term  of 
three  years.  The  Special  Reserve,  for  all 
service,  and  the  Terntorial  force,  for  service 
in  the  United^  Kingdom,  correspond  to  the 
organized  militia  in  the  United  States,  and  are' 
organized  into  divisions  in  a  way  in  general 
similar  to  that  in  the  Regular  Army.  The  na- 
tive Indian  Army  is  composed  of  native  troops 
under  British  officers  and  is  a  distinct  service 
from  that  part  of  the  Regular^  Army  which 
also  serves  in  India.  All  colonies  also  main- 
tain bodies  of  troops  organized  in  a  manner 
similar  to  that  in  the  Regular  Army.  In  Aus- 
tralia and  New  Zealand  military  service  is 
compulsory. 

The  British  infantry  is  not  organized  into 
regiments  as  administrative  units  and  a  regi- 
ment is  a  mere  collection  of  battalions  of 
various  sorts,  usually  recruited  within  a  speci- 
fied, area.  The  battalions  are  grouped  directly 
into  brigades.      The  whole  artillery  force  is 
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known  as  the  Royal  Regiment  of  Artillery 
and  is  not  divided  into  tactical  re^ments. 
Regiments  as  administrative  and  tactical  or- 
ganizations are  found  in  the  cavalry.  The 
train  and  pay  services  are  separate,  whereas 
in  the  United  States  both  are  under  the 
Quartermaster  Corps. 

France. —  The  military  services  in  France 
comprise  the  Metropolitan  Army,  the  Colonial 
Forces  and  the  Territorial  Army.  Service  in 
the  Metropohtan  Army  is  compulsory  and 
that  in  the  Colonial  Forces  is  by  voluntary 
enlistment.  All  males  between  the  ages  of 
18  and  45  are  hable  to  military  service,  which 
is  divided  into  (a)  that  with  the  colors  (3 
years) ;  (b)  that  in  the  Metropolitan  Army 
Reserve  (10  years);  (c)  that  m  the  Terri- 
torial Army  (5  years)  ;  and  that  (final  serv- 
ice) in  the  Territorial  Army  Reserve  (9 
years).  The  Metropolitan  Army  is  organized 
into  the  Army  of  the  Interior  and  the  Al- 
gerian-Tunisian Army.  The  Colonial  Forces 
are  partly  French  and  partly  native  troops. 

Germany. —  There  are  two  main  divisions 
of  the  military  service  in  Germany — (a) 
regular  service;  (b)  service  in  the  Landsturm. 
All  males  between  the  ages  of  17  and  45  are 
required  to  perform  service  in  one  or  the 
other  of  these  main  divisions.  Men  selected 
for  the  regular  service  serve  seven  jrears  with 
the  standing  army  (three  with  the  colors  and 
four  in  reserve)  and  then  are  passed  into  the 
Landwehr,  where  they  continue  sei^ce  until 
their  39th  year.  Service  from  the  39th  to  the 
45th  year  is  in  the  Landsturm.  Men  who  for 
any  reason  are. not  required  to  serve  in  the 
standing  army  are  placed  in  the  Eratz  reserve 
(special  reserve)  for  12  years  and  then  passed 
to  the  Landsturm. 

Austria-Hungary. —  The  military  service 
of  the  Austro-HunKarian  empire  is  divided 
into  —  (a)  the  Lanawehr,  or  National  Army 
of  Austria;  (b)  the  Honved,  or  National 
Army  of  Hungary;  (c)  the  Gemeinsames 
Heer,  or  common  army  of  both  countries; 
(d)  the  Landsturm,  or  second  reserve  of 
Austria  and  Hungary.  All  males  between  the 
ages  of  19  and  42  are  liable  to  military  serv- 
ice, and  it  is  decided  by  lot  whether  such 
service  will  be  in  a  national  army  or  in  the 
common  army.  Actual  service  be^ns  at  the 
age  of  21  and  lasts  for  12  years.  Men  draw- 
ing assignment  to  the  common  army  serve 
three  years  with  the  colors  and  seven  years  in 
thp  reserve  of  that  army.  They  then  serve 
an  additional  two  years  in  the  reserve  of  a 
national  army,  and  at  the  expiration  of  this 
service  pass  to  the  Landsturm,  Men  draw- 
ing assignment  to  a  national  army  serve  two 
years  with  the  colors  of  that  army  and  10 
years  in  its  reserve.  They  then  pass  to  the 
Landsturm. 

The  Austro-Hungarian  army  in  war  time 
is  not  divided  into  three  forces  as  in  peace, 
but  forms  one  army  composed  of  all  three 
elements.  The  administrative  unit  is  the  field 
army,  consisting  of  from  two  to  four  corps, 
and  these  in  turn  of  usually  three  divisions. 
Two  of  these  divisions  are  drawn  from  the 
common  army  and  the  third  from  the  Land- 
wehr or  Honved,  or  from  the  reserves  of  the 
first  line. 

Italy. —  Military  service  in  Italy  comprises 
(a)    that  in   the  standing  army;    (b)   that  in 


the  Mobile  Militia;  and  (c)  that  in  the  Ter- 
ritorial Militia.  Every  aault  male  between 
the  ages  of  20  and  39  years  is  liable  to  serv- 
ice in  one  of  these  branches.  In  tinie  of  war 
the  army  is  the  grand  unit  of  organization  in 
the  Italian  service.  Each  army  is  composed 
of  three  corps,  one  division  of  cavalry  and 
auxiliary  troops. 

Russia.— All  male  Russian  subjects,  with 
the  exception  of  the  Mohammedan  native 
Caucasian  population  and  the  population  o£ 
a  few  provinces,  are  liable  to  military  service 
from  the  21st  to  the  44th  year  of  age.  This 
service  is  divided  into  (a)  that  in  the  stand- 
ing army  and  reserves,  and  (b)  that  in  the 
Imperial  Militia.  At  the  annual  levy  the 
class  of  service  to  which  a  man  is  assigned  is 
determined  by  lot^ 

Japan. —  The  military  service  in  Japan  is 
divided  •  into  —  (a)  the  active  army  (Gen- 
yeki) ;  (b)  first  reserve  (Yobi) ;  (c)  second 
reserve  (Kobi) ;  (d)  replacement  troops  (re- 
serve of  recruitment)  (Hoju) ;  (e)  the  Na- 
tional army,  first  and  second  parts  (Ko 
kumin-hei).  Service  is  obligatory  on  all 
males  between  the  ages  of  17  and  40.  The 
active  army  is  divided  into  divisions  and  re- 
serve divisions,  each  of  which  occupies  a  mili- 
tary district  and  is  complete  in  itself,  not  only 
as  regards  combatant  troops,  but  as  regards 
auxiliary  troops,  including  the  medical  de- 
partment. In  matters  of  general  administra- 
tion, decentralization  is  the  keynote  of  the 
Japanese  army,  and  each  division  is  almost 
autonomous.  It  is  maintained  complete  in  all 
its  branches  in  time  of  peace  so  that  it  can 
be  moved  in  its  entirety  in  time  of  war  and  its 
place  immediately  taken  by  a  reserve  division. 
In  time  of  war  two  or  more  divisions  (usual- 
ly three)  are  mobilized  to  form  field  armies. 
See  Army;  Artillery;  Cavalry;  Infantry; 
Rank;  Tactics.  Consult  Balck,  <Tactics>  (tr. 
Fort  Leavenworth,  Kan.,  1914)  ;  War  Depart- 
ment, ^Tables  of  Organization'  (Washington 
1914  and  1917). 

Edward  S.  Farrow, 
Consulting  Civil  and  Military  Engineer. 

ARMY  RATION.  There  are  three  vari- 
eties of  the  American  army  ration,  garrison, 
field  and  emergency.  The  garrison  ration  is 
given  soldiers  at  regularly  established  military 
posts;  while  the  field  ration  is  issued  to  troops 
m  the  field  in  active  campaign.  The  emergency 
ration  is  a  condensed  ration,  in  which  the  best 
and  most  valuable  nutritive  elements  are  com- 
bined in  the  smallest  bulk.  In  composition,  dbe 
garrison  and  field  ration  are  almost  identical. 
Each  ration,  which  is  supposed  to  keep  the 
soldier  one  day,  furnishing  breakfast,  dinner 
and  supper,  consists  of  20  ounces  of  fresh  beef 
or  mutton,  12  ounces  of  bacon,  16  ounces  of 
canned  meat  or  canned  fish,  14  ounces  of  dried 
fish  or  18  ounces  of  pickled  fish,  18  ounces  of 
flour  or  20  ounces  of  corn  meal,  either  I  ounces 
of  beans  or  peas  or  11  ounces  of  rice  or 
hominy,  and  either  16  ounces  of  potatoes  or  12l 
ounces  of  potatoes  together  with  1|  ounces  of 
dried  fruit,  18  ounces  of  coffee,  and  3i  ounces 
of ^  sugar.  The  ration  also  includes  small  quan- 
tities of  vinegar,  salt,  pepper,  soap  and  candles. 

Rations  are  usually  computed  by  the  hun- 
dred, and  are  issued  for  ten  days.  To  a  com- 
pany of  100  men,  would,  therefore,  be  issued 
1,000  rations.    In  the  field,  each  soldier  is  sup- 
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posed  to  carry  one  regular  ration  and  'one 
emergency  ration  all  the  time.  The  emergency 
ration  is  never  eaten,  except  in  case  of  last 
resort,  and  the  regular  ration  is  issued  every 
day. 

The  army  ration,  it  will  be  seen,  contains 
none  of  those  things  which  are  ordinarily  con- 
sidered luxuries.  For  instance,  there  is  no 
milk  included  in  the  ration,  and  the  soldier 
must  take  his  coffee  black,  unless  he  is  able  to 
purchase  a  can  of  condensed  milk  from  the 
*sales  store*  with  his  ^savings.*  Congress  has 
authorized  the  commissary  to  keep  on  hand 
other  articles  of  food  that  are  not  included  in 
the  regular  ration.  These  are  kept  in  the 
*sales  stores,*  and  are  issued  to  the  mess 
stewards,  in  return  for  •savings*  from  the 
regular  rations.  Out  of  a  company  of  a  hun- 
dred men  there  are  a  number  who  do  not  eat 
all  of  the  articles  in  the  ration  These  would  be 
wasted  if  drawn  by  the  mess  steward;  there- 
fore, when  the  thousand  rations  are  issued  to 
him,  he  returns  to  the  commissary  that' part  of 
the  various  components  that  he  thinks  will  not 
be  used.  This,  in  the  language  of  the  army,  is 
making  a  ^savings*  on  the  rations. 

The  value  of  the  articles  returned  to  the 
commissary  is  computed,  and  the  mess  steward 
is  allowed  to  draw  from  the  *sales  stores*  a 
sufficient  quantity  of  luxuries  that  are  not  in 
the  regular  issue,  equal  to  the  value  of  his 
•saving.*  The  government,  however,  will  not 
allow  a  •saving*  to  be  made  on  certain  articles 
in  the  ration. '  Fresh  meat,  dried  or  preserved 
fish,  potatoes,  onions,  tomatoes,  prunes,  apples 
and  peaches  must  be  used ;  a  •savmg*  cannot  be 
made  on  these  articles.  They  contain  just  the 
proper  nutritive  elements,  and  the  quantities 
given  are  what  the  normal  soldier  should  eat. 

ARMY  REGISTER.  The  official  list  of 
the  United  States  army,  published  annually, 
showing  the  position,  rank  and  duties  of  offi- 
cers, regiments,  companies,  etc.,  with  the  pro- 
motions and  casualties  during  the  preceding 
12  months. 

ARMY  REGULATIONS.  The  Consti- 
tution of  the  United  States  provides  that  •Con- 
gress shall  have  power  to  make  rules  for  the 
government  and  regulation  of  the  land  and 
naval  forces.*  The  only  acts  of  Congress  in 
force,  authorizing  the  President  to  make  regu- 
lations better  defining  the  powers  and  duties  of 
officers,  are  contained  in  the  5th  section  of  the 
act  of  3  March  1913,  and  the  9th  section  of 
the  act  approved  26  April  1816.  The  first  of 
these  acts  is  an  act  for  the  better  organization 
of  the  General  Staff  of  the  army,  and  the  sec- 
ond relates  (with  the  exception  of  the  last 
section)  to  the  same  subject. 

The  words  regulate  and  regulation  are  used 
in  several  places  in  the  Constitution  of  the 
United  States.  Thus,  Congress  has  power  to 
•regulate*  commerce,  to  •regulate*  the  value  of 
money,  to  make  rules  for  the  government  and 
•regulation*  of  the  land  and  naval  forces,  to 
make  •regulations*  with  regard  to  the  elections 
of  senators  and  representatives,  to  make 
•regulations*  with  reference  to  the  jurisdiction 
of  the  Supreme  Court,  in  certain  cases,  and  to 
.make  needful  rules  and  •regulations*  respect- 
ing the  territory  and  other  property  of  the 
United  States.  In  all  these  cases  regulation  is 
legislation. 


Bv  virtue  of  its  power  to  make  niles  and 
regulations  for  the  land  and  naval  forces.  Con- 
gress covers  a  large  field  of  legislation  relating 
to  the  administration  of  military  affairs.  When 
this  is  done  there  still  remains  a  mass  of  mat- 
ters appertaining  to  the  military  establishment, 
which  it  is  necessary  to  •regulate.*  Legislation  • 
cannot  enter  into  all  the  details  of  this  regula- 
tion, and,  if  it  could,  it  would  not  be  desirable, 
because  a  legislative  code  controlling  the  whole 
subject  of  military  administration  would  not 
have  the  necessary  elasticity.  The  Constitu- 
tion provides  a  way  of  supplementing  this 
power  of  Congress,  the  President,  as  executive 
and  commander-in-chief  of  the  army,  having 
the  power  to  make  regulations  for  its  govern- 
ment. 

The  regulations  for  the  transaction  of  the 
public  duties  and  business  relating  to  the  mili- 
tary establishment,  adopted  by  the  President  in 
the  exercise  of  this  power,  are  designated  as 
the  army  regulations.  They  may  be  divided 
into  several  classes,  vir. : 

1.  Those  which  have  received  the  sanction 
of  Congress.  These  cannot  be  altered,  nor 
can  exceptions  to  them  be  made  by  the  execu- 
tive authority  unless  the  regulations  themselves 
provide  for  it.  In  reality,  the  approval  of  Con- 
gress makes  them  legislative  regulations,  and 
they  might,  therefore,  be  more  strictly  classified 
with  other  statutory  regulations  with  reference 
to  subjects  of  military  administration.  They 
are,  however,  included  under  the  general  head 
of  army  regulations,  as  approved  codes  of 
executive  regulations. 

2.  Those  that  are  made  pursuant  to,  or  in 
execution  of,  a  statute  —  meaning  by  the  latter 
expression  those  that  are  supplemental  to 
particular  statutes,  and,  in  the  absence  of  suf- 
ficient legislative  regulation,  prescribe  means 
for  carrying  them  out.  These,  if  it  be  not  pro- 
hibited by  the  statute,  may  be  modified  by  the 
executive  authority,  but  until  this  is  done  they 
are  binding  as  well  on  the  authority  that  made 
them  as  on  others.  It  has  been  held  that  a 
regulation  of  the  Treasuiy  Department,  made 
in  pursuance  of  an  act  of  Congress,  •becomes  a 
part  of  the  law,  and  of  as  binding  force  as  if 
mcorporated  in  the  body  of  the  act  itself.*  So 
it  has  been  held  that  the  civil  service  rules, 
promulgated  under  the  Civil  Service  Act,  •be- 
came a  part  of  the  law,*  and  that  removal  from 
a  position  placed  under  the  act  and  the  rules 
can  only  be  made  agreeably  to  the  terms  and 
provisions  of  both  the  act  and  the  rules,  and 
an  army  regulation  made  pursuant  to  a  pro- 
vision contamed  in  an  act  of  Congress  is  of 
the  same  force.  Examples  of  regulations  of 
this  class  are  those  relating  to  the  examination 
of  enlisted  men  for  commissions,  under  the  act 
of  Congress  of  30  Julyl892,  and  the  executive 
order  of  30  March  1896,  prescribing  limits  of 
punishment. 

3.  Those  emanating  from,  and  depending  on, 
the  constitutional  authority  of  the  President,  as 
commander-in-chief  of  the  army  and  as  execu- 
tive, and  not  made  in  supplement  to  particular 
statutes.  These  constitute  the  greater  part  of 
the  army  regulations.  They  are  not  only 
modified  at  will  by  the  President,  but  exemp- 
tions from  particular  regulations  are  given  in 
exceptional  cases;  the  exercise  of  this  power 
with  reference  to  them  being  found  necessary. 

•The  authority  which  makes  A^gj^fl^^la^^OQle 
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can  modify  or  suspend  them  as  to  any  case,  or 
class  of  cases,  or  generally.' 

4.  Departmental  regubtions,  made  by  virtue 
of  the  authority  conferred  by  section  161,  Re- 
vised Statutes,  on  the  head  of  each  depart- 
ment ^to  prescribe  regulations  not  inconsistent 
with  law,  for  the  government  of  his  depart- 
ment, the  conduct  of  its  officers  and  clerks,  the 
distribution  and  performance  of  its  business, 
and  the  custody,  use,  and  preservation  of  its 
records,  papers  and  property  appertaining 
thereto* 

Mere  repetitions  of  legislative  enactments 
are  not  included  under  any  of  these  heads.  A 
long  continued  practice  has  been  held  equivalent 
to  a  specific  regulation. 

As  to  the  subject-matter  of  regulations  for 
the  government  of  the  army,  no  distinct  line 
can  be  drawn  separating  the  President's  con- 
stitutional power  to  make  them  from  the  con- 
stitutional power  of  Congress  *to  make  rules 
ior  the  government  and  regulation'  of  the  land 
forces.  Regulations  are,  when  they  relate  to 
subjects  within  the  constitutional  jurisdiction 
of  Congress,  unquestionably  of  a  legislative 
character;  and  if  it  were  practicable  for  Con- 
gress completely  to  regulate  the  methods  of  mili- 
tary administration,  it  might,  under  the  Consti- 
tution, do  so.  But  it  is  entirely  impracticable, 
and  therefore  it  is  in  a  great  measure  left  to 
the  President  to  do  it.  So  far  as  Congress 
chooses  to  exercise  its  jurisdiction  in  this  re- 
spect, it  occupies  the  field,  and  the  President 
cannot  encroach  on  it.  But  when  it  does  not 
see  fit  to  do  so,  the  President's  power,  of  neces- 
sity, is  called  into  action.  It  is,  indeed,  of  the 
commonest  occurrence  for  Congress  to  regu- 
late a  subject  in  part,  and  for  the  Executive  to 
regulate  some  remaining  part,  and  this  without 
any  pretense  of  statutory  authority,  but  upon 
the  broad  basis  of  constitutional  power.  We 
thus  have  a  legislative  jurisdiction,  and,  sub- 
ject to  it,  an  executive  jurisdiction  extending 
over  the  same  matter. 

So,  also,  as  between  the  legislative  and  judi- 
cial powers.  Congress  may  regubte  the  pro- 
cedure of  the  Federal  courts,  but  in  so  far  as 
it  does  not  do  it,  the  courts  may  prescribe  their 
own  regulations.  And  this  is,  in  fact,  the  exist- 
ing condition.  Congress  has  exercised  the 
power  in  part,  leaving  it  to  the  courts  to  regu- 
late what  it  has  not  provided  for.  Courts  can- 
not exercise  their  jurisdiction  without  rules 
of  procedure,  and  necessarily  have  the  original 
power  of  adopting  their  own  when  the  legisla- 
ture does  not  prescribe  them ;  just  as  the  Presi- 
dent cannot  exercise  his  power  as  commander- 
in-chief  without  the  power  to  make  orders  for 
the  regulation  of  the  army.  In  fact,  each 
branch  of  government  —  the  legislative,  execu- 
tive and  judicial  —  has  the  original  power  of 
making  regulations  for  the  transaction  of  its 
business  —  most  manifestly  so  when  the  busi- 
ness is  of  direct  constitutional  origin  —  but  the 
legislative  has  sometimes  a  jurisdiction  over 
the  regulations  of  the  other  branches,  and  when 
this  happens  its  jurisdiction  is  superior. 

In  speaking  of  the  powers  of  Congress  over 
the  administration  of  the  affairs  of  the  army, 
it  is,  of  course,  not  intended  to  include  what 
would  properly  come  under  the  head  of  the 
direction  of  military  movements.  This  belongs 
to  command,  and  neither  the  power  of  Congress 
to  raise  and  support  armies,  nor  the  power  to 


make  rules  for  the  government  and  regulation 
of  the  land  and  naval  forces,  nor  the  power  to 
declare  war,  gives  it  the  command  of  me  army. 
Here  die  constitutional  power  of  the  President 
as'  commander-in-chief  is  exclusive. 

When  Congress  fails  to  make  regulations 
with  reference  to  a  matter  of  military  adminis- 
tration, but  either  expressly  or  silently  leaves 
it  to  tne  President  to  do  so,  it  does  not  dele- 
gate its  own  legislative  power  to  him,  because 
that  would  be  unconstitutional,  but  expressly  or 
silent]]^  gives  him  die  opportunity  to  call  his 
execudve  power  into  play.  It  is,  perhaps,  not 
easy  to  explain  why,  if  regulations  may,  under 
the  Constitution,  be  made  both  by  the  legislative 
and  executive  branches,  one  should  have  pre- 
cedence over  the  other;  but  it  is  to  be  noticed 
that  the  power  of  Congress  is  the  express  one 
^to  make  rules  for  the  government  and  regu- 
lation of  the  land  and  naval  forces,*  whereas 
the  power  of  the  President  is  a  construction  of 
his  position  as  executive  and  commander-in- 
chief.  The  legislative  power,  by  the  words 
quoted,  covers  the  whole  field  of  military  ad- 
ministration, but  it  is  not  always  certain  how 
far  the  executive  power  may  go.  It  is  not  as 
well  defined  as  the  legislative  power,  but  it  is 
undoubtedly  limited  to  so  much  of  the  subject 
as  is  not  already  controlled  by  the  latter.  The 
jurisdiction  of  the  executive  power  is  not,  how- 
ever, within  this  limit,  coextensive  with  that 
of  the  legislative  power,  because  the  legislative 
branch  of  the  government  has  a  constitutional 
field  of  operation  peculiar  to  itself,  and  yet 
there  are  army  regulations  which  seem  to  be  of 
a  legislative  character.  It  is  because  of  this 
that  difficulty  sometimes  occurs,  a  difficulty 
which  has  in  the  past  ^uite  often  taken  the 
form  of  a  difference  of  views  between  the  War 
Department  and  the  accounting  officers  of  the 
Treasury. 

An  impression  has  existed  that  a  peculiar 
•force  of  law*  is  given  to  regulations  by  their 
approval  by  Congress,  but  it  seems  to  be  an 
erroneous  one.  If,  as  above  stated,  the  making 
of  regulations  is  within  the  jurisdiction  both 
of  Congress  and  the  President,  but  the  author- 
ity of  Congress  is  superior  to  that  of  the  Presi- 
dent, it  follows  that  when  regulations  are  ap- 
g roved  by  Congress  they  cannot  be  altered  by 
im  until  the  approval  is  removed.  To  this  ex- 
tent, regulations  approved  by  Congress  may  be 
said  to  have  a  superior  force  of  law  to  those 
not  thus  approved,  but  this  is  not  the  erroneous 
impression  referred  to.  Precisely  what  it  is,  is 
not  clear,  but  it  seems  to  have  been  believed 
that  the  approval  of  regulations  by  Congress 
makes  them  of  higher  obligation.  This,  how- 
ever, is  not  true.  Whether  approved  by  Con- 
gress or  not,  they  have,  so  long  and  so  far  as 
&ey  are  in  force,  the  force  of  law,  and  are, 
therefore,  binding.  The  distinction,  in  this 
respect  that  has  sometimes  been  made  between 
regulations  approved  by  Congress  and  those  not 
thus  approved  is  misleading.  Congress  has,  on 
several  occasions,  given  its  sanction  to  army 
regulations : 

1.  An  Act  of  3  March  1813,  provided,  «That 
it  shall  be  the  duty  of  the  Secretary  of  the  War 
Department,  and  he  is  hereby  authorized,  to 
prepare  general  regulations,  better  defining  and. 
prescribing  the  respective  duties  and  powers 
of  the  several  officers  in  the  adjutant-general, 
inspector-general,  quartermaster-gnieral  and 
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commissary  or  ordnance  departments,  of  the 
topographical  engineers,  of  the  aids  of  gen- 
erals, and  generally  of  the  general  and  regi- 
mental Stan;  which  regulations,  when  ap- 
proved by  the  President  of  the  United  States, 
shall  be  respected  and  obeyed,  until  altered  or 
revoked  by  the  same  authority.  And  the  said 
general  regulations,  thus  prepared  and  ap- 
proved, shall  be  laid  before  Congress  at  their 
next  session.' 

A  system  of  regulations  was  laid  before 
Congress  as  required  by  the  act.  It  was  pub- 
lished (together  with  the  statutes  relating  to 
the  military  establishment)  in  book  form,  from 
the  adjutant  and  inspector-general's  office,  1 
May  1813,  and  may  also  be  found  in  volume  I 
of  the  ^American  State  Papers  on  Military 
Affairs.^ 

2.  By  Act  of  24  April    1816,  it  was    pre- 
.  scribed  ^that  the  regulations  in  force  before 

the  reduction  of  the  army  be  recognized,  as 
far  as  the  same  shall  be  fotmd  appUcable  to 
the  service,  subject,  however,  to  such  altera- 
tions as  the  Secretary  of  War  may  adopt,  vrith 
the  approbation  of  the  President.®  The  reduc- 
tion referred  to  was  made  in  June  1815,  pur- 
suant to  an  Act  of  3  March.  The  Act  of  24 
April  1816,  did  not  relate  to  any  particular  code 
of  army  regulations,  but  to  all  the  regulations 
which  were  in  force. 

3.  On  22  Dec.  1819,  the  House  of  Repre- 
sentatives resolved  that  *the  Secretary  of  War 
be  instructed  to  cause  to  be  prepared  and  laid 
before  this  House,  at  the  next  session  of  Con- 

tress,  a  system  of  martial  law,  and  a  system  of 
eld  service  and  police,  for  the  government  of 
the  Army  of  the  United  States.* 

On  22  Dec.  1820,  the  Secretary  of  War 
accordingly  submitted  a  system  of  ^martial  law,* 
preparea  by  Judge-Advocate  Major  Storrow 
(which  was  never  adopted),  and  a  system  of 
ndd  service  and  police,  which  had  been  pre- 
pared by  General  Scott,  and  submitted  to  the 
War  Department  in  September  1818. 

On  26  Dec.  182a  the  Speaker  laid  them  be- 
fore the  House.  The  document  was  in  manu- 
script, and  was  ordered  to  be  printed,  and  a 
copy  laid  upon  the  desk  of  each  member.  (It 
is  reprinted  in  the  third  volume  of  the  State 
Papers  on  Military  Affairs.)  When  the  book 
was  printed,  several  copies  were  sent  to  Gen- 
eral Scott,  who  made  certain  corrections,  and 
on  20  Feb.  1821,  returned  a  copy  (of  which  he 
retained  a  duplicate)  to  the  War  Department 
for  the  Committee  of  the  House.  It  was  re- 
ceived by  the  chairman  of  the  Military  Com- 
mittee on  23  Feb.  1821. 

On  27  Feb.  1821,  the  chairman  of  the  Mili- 
tary Committee  of  the  House  reported^  the 
Senate  bill,  ^To  reduce  and  fix  the  military 
peace  establishment,*  with  certain  amendments, 
among  which  was  the  addition  of  a  section  ap- 
proving and  adopting  *the  system  of  General 
R^ulations  for  the  Army,  compiled  by  Major- 
(kneral  Scott.*  The  bill,  including  this  (the 
14th)  section,  became  law  2  March  1821.  Early 
in  that  month.  General  Scott  received  directions 
to  put  the  book  to  press  for  the  use  of  the  army, 
and,  having  received  a  letter  from  the  chairman 
of  the  Military  Committee  of  the  House,  in- 
forming him  that  the  corrected  copy  had  been 
received,  and  section  14  added  to  the  army  bill 
by  way  of  amendment,  he  caused  the  book  to  be 


reprinted  from  his  retained  duplicate  corrected 
copy. 

4.  By  an  Act  of  Congress  of  28  July  1866, 
the  Secretary  of  War  was  directed  to  have  pre- 
pared, and  to  report  to  Congress,  at  its  next 
session,  a  code  of  regulations  for  the  govern- 
ment of  the  army  and  of  the  militia  in  actual 
service,  including  rules  for  the  government  of 
courts-'martial,  the  existing  regulations  (those 
of  1863)  to  remain  in  force  until  Congress 
should  have  acted  on  such  report. 

It  was  said  by  the  Court  of  Claims,  and 
repeated  by  Attorney-General  Brewster,  that 
under  the  act  of  1866  a  report  of  a  code  of 
reg^ulations  for  the  government  of  the  army 
was  made  but  not  acted  on.  This  was  evidently 
a  mistake.  A  system  of  regulations  was  pre- 
pared by  a  board  consisting  of  Generals  Sher- 
man, Sheridan  and  Augur,  but  it  does  not  ap- 
pear to  have  been  submitted  to  Congress.  A 
revision  of  the  articles  of  war  was  reported,  but 
not,  it  would  seem,  a  code  of  regulations. 

The  act  of  1866  was  construed  by  the  Court 
of  Claims,  the  Attorney-General,  the  second 
comptroller,  and  Secretary  of  War  Belknap,  to 
have  had  the  effect  of  an  adoption  by  Congress 
of  the  regulations  of  1863,  but  there  has  been 
little  agreement  as  to  how  long  the  regulations 
so  adopted  remained  in  force.  The  legislation 
has  sometimes  been  re^rded  as  repealed  by  the 
repeal  provisions  (section  5596)  of  the  Revised 
Statutes,  if  not  already  su]^erseded  by  the  act 
of  15  July  1870,  which  again  provided  for  the 
preparation  of  a  system  of  regulations,  to  be 
reported  to  Congress  «at  its  next  session.*  It 
has  also  been  held  that  the  regulations  of  1863 
remained  in  force,  by  virtue  of  the  legislation 
of  1866,  until  superseded  by  the  regulations  of 
1881 J  issued  under  the  act  of  23  July  1879,  au- 
thorizing the  Secretary  of  War  to  cause  all  the 
regulations  of  the  army  and  general  orders  then 
in  force  to  be  codified  and  published.  And  they 
have  been  treated  as  in  force  subsequently  to 
this. 

After  this  no  revision  of  the  resplations  ap- 
pears to  have  been  undertaken  until  December 
1888,  when  a  board  was  appointed  ^for  the 
purpose  of  revising  and  condensing  the  regula- 
tions of  the  army  and  preparing  a  new  edition 
of  the  same,*  The  work  of  this  board  finally 
took  the  form  of  the  regulations  of  1889. 

The  general  regulations,  with  their  accom- 
paniment of  manuals,  may  be  regarded  as  form- 
mg  the  regulations  of  1895.  One  of  these 
manuals  —  the  Manual  for  Courts- Martial — was 
not,  indeed,  a  staff  manual  at  all,  but  is  a 
general  system  of  rules  for  the  administration 
of  military  justice.  It  was  the  first  of  its  kind 
promulgated  by  the  War  Department,  and  was 
an  outgrowth  and  enlargement  of  the  directions 
on  the  subject  which  it  was  formerly  the  prac- 
tice to  issue  from  the  headquarters  of  military 
departments.  Regulations,  approved  by  ,the 
Secretary  of  War,  had,  however,  before  this 
been  issued  by  several  of  the  staff  departments 
for  their  own  government. 

The  regulations  for  the  United  States  Mili- 
tary Academy  also  emanate  from  the  Presi- 
dent's constitutional  power.  There  can  be  no 
doubt,  however,  that,  within  limits,  the  superin- 
tendent of  the  United  States  Military  Academy, 
the  same  as  any  officer  in  control  of  a  public 
institution  peopled  with  persons  whose  good 
conduct  is  entrusted  to  his  charge,  may  also  1^^^,-rT^ 
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down  rules  or  regulations.  He  does,  in  fact, 
exercise  this  power  in  issuing  certain  orders.  A 
distinction  has,  indeed,  been  made  between 
regulations  and  orders,  but  it  cannot  be  said 
that  there  is  any  essential  difference  between 
regulations  and  general  orders  laying  down 
general  rules  of  action. 

As  a  good  illustration  of  this  power,  as 
vested  in  superintendents  of  institutions  of  this 
character,  we  may  take  the  various  soldiers' 
homes.  For  these,  certain  regulations  are  pre- 
scribed by  statute,  and  others  by  their  boards 
of  managers,  necessarily,  however,  leaving  a 
very  considerable  residue  of  matters,  principally 
relating  to  discipline,  to  be  regulated  by  the 
superintendents  of  the  institutions.  It  may,  of 
course,  sometimes  be  difficult  to  decide  what 
the  limit  of  the  power  is,  but  that  the  power 
exists  seems  clear.  Without  it,  public  institu- 
tions of  this  kind  could  not  be  controlled,  jand, 
therefore,  could  not  be  managed  for  the  pur- 
pose for  which  they  are  established. 

Commanding  officers  of  military  posts  have 
this  power  in  a  marked  degfree  —  limited,  it  is 
true,  in  their  cases,  by  statute  and  regulation  of 
higher  authority;  but,  subject  to  these,  having 
a  distinct,  necessary  and  unquestioned  jurisdic- 
tion. In  this  case,  however,  as  also  in  the  case 
of  the  superintendent  of  the  Military  Academy, 
the  power  is  a  part  of  an  independent  military 
system.  But  it  is  the  same  kind  of  power  that 
is  exercised  by  the  school-teacher  in  the  main- 
tenance of  the  discipline  of  his  school. 

The  army  regulations  issued  15  Nov.  1913, 
in  80  articles  and  1,573  paragraphs,  are  en- 
dorsed as  follows  by  the  Secretary  of  War: 
«The  President  of  the  United  States  directs 
that  these  regulations  for  the  army  be  published 
for  the  government  of  all  concerned,  and  that 
they  be  strictly  observed.  Nothing  contrary  to 
the  tenor  of  these  regulations  will  be  enjoined 
in  any  part  of  the  forces  of  the  United  States 
by  any  commander  whomsoever.^ 

Edward  S.  Farrow, 
Consulting  Civil  and  Military  Engineer. 

ARMY  RESERVE.  The  regular  army 
reserve,  established  in  1916,  in  the  United 
States  consists  of  men  not  over  45  years  of 
age,  physically  qualified,  who  enlist  for  four 
years.  The  President  is  authorized  to  assign 
members  of  the  army  reserve  as  reserves  to 
particular  organizations  of  the  army,  or  to 
organize  the  reserve,  or  any  part  thereof,  into 
units  or  detachments  as  he  may  prescribe,  and 
to  assign  to  such  units  and  detachments  officers 
of  the  regular  army  or  of  the  officers'  reserve 
corps;  and  he  may  summon  the  regular  army 
reserve  or  any  part  thereof  for  field  training 
for  not  exceeding  15  days  in  each  year,  reserv- 
ists to  receive  travel  expenses  and  pay  at  rate 
of  their  grades;  and  in  event  of  actual  or 
threatened  hostilities  he  may  mobilize  the  re- 
serve, and  thereafter  retain  it,  or  any  part 
thereof,  in  active  service  for  such  perioa  as  he 
may  determine  conditions  demand.  All  enlist- 
ments in  the  regular  army,  including  those  in 
the  reserve,  in  force  on  date  of  outbreak  of 
war,  continue  in  force  for  one  year,  unless 
sooner  terminated  by  order  of  the  Secretary  of 
War.  Subject  to  such  regulations  as  the  Presi- 
dent may  prescribe  for  proper  identification, 
location  and  physical  condition,  members  of  the 


army  reserve  shall  be  paid  semi-annually  at 
the  rate  of  $24  a  year  while  in  the  reserve. 

When  mobilized  the  reserve,  while  in  active 
service,  receives  pay  and  allowances  of  enlisted 
men  of  like  grades,  including  additional  pay 
provided  for  second  enlistments.  Upon  report- 
ing for  duty,  and  being  found  physically  fit, 
members  of  the  reserve  receive  $3  per  month 
for  each  month  they  shall  have  belonged  to  the 
reserve,  as  well  as  actual  necessary  cost  of 
transportation  and  subsistence  from  their  homes 
to  places  where  they  are  summoned  to  report 
for  duty.  Service  in  the  reserve  confers  no 
rights  to  retirement  or  retired  pay.  Title  to 
pension  is  attained  only  through  disability  in- 
curred on  active  duty. 

The  law  contemplates  that  the  President  may 
cause  reservists  to  be  organized  at  all  times  in 
the  manner  indicated  and  that,  in  the  discretion 
of  the  President,  they  may  be  attached,  as  such, 
to  organizations  of  the  regular  army  that  are  at 
maximum  strength,  but  when  so  attached,  they 
are  not  constituent  parts  of  such  organizations 
and  form  no  part  of  the  numbers  auuiorized  by 
law  for  such  organizations. 

ARMY  SCHOOL  OP  THE  LINE.    See 

Army  Schools. 

ARMY  SCHOOLS.  New  inventions  and 
rapid  progress  in  the  development  of  materials 
cause  radical  changes  in  the  methods  of  mak- 
ing war.  It  is  necessary  to  have  post-graduate 
instruction  in  many  forms  to  keep  pace  with 
modem  improvements.  The  American  military 
educational  system  now  comprises :  The  United 
States  Military  Academy;  the  Army  War  Col- 
lege; the  Army  Staff  College;  the  Army 
School  of  the  Line;  the  Coast  Artillery 
School;  the  Engineer  School;  the  Mounted 
Service  School;  the  Army  Medical  School; 
the  Army  Signal  School;  the  Army  Field  En- 
gineer School;  the  Army  Field  School  for 
Medical  Officers;  the  School  of  Musketfy; 
and  the  Field  Artillery  School  of  Fire.  There 
are  also  schools  for  training  bakers  and  cooks 
for  the  army.  The  educational  scheme  con- 
templates that  beginning  his  career  in  the 
garrison  school,  every  officer  shall  fit  himself 
thoroughly  for  the  duties  of  his  grade  while 
advancmg  to  the  Army  School  of  the  Line, 
the  Army  Staff  College  and  the  Army  War 
College;  and  in  this  way  it  is  expected  that 
the  nation  \yill  eventually  have  at  its  disposal 
a  highly  trained  body  of  officers. 

United  States  Military  Academy.— This 
school  was  established  in  1802  and  designed 
for  the  practical  and  theoretical  training  of 
cadets  for  the  milit?r>r  service.  Upon  com- 
pleting its  course  satisfactorily,  cadets  are 
eligible  for  promotion  and  commission  as 
second  lieutenants  in  any  arm  or  corps  of  the 
army,  the  duties  of  which  they  have  been 
judged  competent  to  perform.  The  super- 
vision and  charge  of  the  academy  are  in  the 
War  Department  under  such  officer  or  officers 
as  the  Secretary  of  War  may  assign  to  that 
duty.  In  conformity  with  the  provisions  of 
section  1331.  Revised  Statutes,  the  chief  of 
staff  is,  by  direction  of  the  Secretary,  charged 
with  the  supervision  of  matters  in  the  War 
Department  pertaining  to  the  academy.  See 
United  States  Military  Academy. 

Army  War  College— This  institution  at 
Washington,   D.   C,  was   formerly  established 
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by  General  Orders  155,  27  Nov.  1901.  This 
order  provided  for  the  executive  head  of  the 
college  to  be  an  ofRcer  not  below  the  jrrade 
of  field  officer,  and  for  a  War  G)llege  Board 
to  pif-epare  regulations  for  the  government  of 
the  college,  etc.  The  objects  of  the  War  Col- 
lege are:  (a)  The  direction  and  co-ordination 
of  military  education  in  the  army  and  in 
civil  schools  and  colleges  at  which  officers  of 
the  army  are  detailed  under  acts  of  Congnress 
and  the  extension  of  opportunities  for  in- 
vestigation and  study  in  the  militia  of  the 
United  States,  (b)  To  provide  facilities  for 
and  to  promote  advanced  study  of  military 
subjects  and  to  formulate  the  opinions  of  the 
college  body  on  the  subjects  studied  for  the 
information  of  the  chief  of  staff.  The  per- 
sonnel of  the  Army  War  College  is  in  part 
permanent  and  in  part  temporary.  The  per- 
manent personnel  consists  of  a  president,  to 
be  assigned  to  that  duty  by  the  Secretary  of 
War,  and  the  officers  for  the  time  being  of  the 
second  section,  War  Department  General  Staff. 
Two  directors  and  a  secretary  of  the  college 
are  selected  from  the  permanent  personnel  of 
the  section. 

Army  Staff  College.— The  object  of 
this  college  is  to  train  the  selected  graduates 
of  the  Army  School  of  the  Line  for  the  more 
important  staflF  duties  with  large  commands 
in  time  of  war.  The  assistant  commandant  of 
the  Army  Service  Schools  is  the  director  of 
the  Army  Staff  College.  Selections  of  student 
officers  are  made  as  follows :  (a)  They  are 
detailed  annually,  by  the  War  Department, 
from  the  highest  graduates  of  the  latest  class 
of  the  Army  School  of  the  Line  who  receive 
the  recommendation  of  the  academic  board, 
approved  by  the  commandant,  and  who  desire 
to  take  the  course:  provided  that  an  officer 
once  detailed  to  the  Army  Staff  College,  and 
through  sickness  or  War  Department  orders, 
is  prevented  from  completing  the  course,  may 
be  redctailed  as  a  member  of  a  succeeding 
class,  upon  the  recommendation  of  the 
academic  board,  approved  by  the  commandant, 
(b)  With  the  exc^ytions  noted  under  (c)  no 
officer  of  the  arnw  is  detailed  for  instruction 
in  the  Army  Stan  College  who  has  not  been 
graduated  at  the  Armv  School  of  the  Line 
with  a  standing  as  high  as  No.  18,  exclusive 
of  militia  officers,  and  no  militia  officer  is 
eligible  for  admission  to  the  college  unless  he 
has  been  graduated  at  the  Army  "School  of 
the  Line  with  a  percentage  as  hi^  as  that  of 
the  regular  officer  lowest  in  class  standing 
who  has  qualified  in  accordance  with  the  fore- 
going. No  officer  is  detailed  for  instruction 
in  the  Army  Staff  College  without  the  recom- 
mendation of  the  academic  board,  approved 
by  the  commandant  (c)  In  addition  to  the 
students  who  become  eligible  under  (a)  and 
(b)  there  may  be  detailed  annually  by  the  War 
Department,  upon  the  recommendation  of  the 
academic  board,  approved  by  the  commandant, 
not  to  exceed  two  graduates  of  the  Army 
Field  Engineer  School,  who  may  so  desire,  to 
receive  instruction  in  the  Army  Staff  College. 
To  become  eli^ble  for  such  detail,  graduates 
of  the  Army  Field  Engineer  School  must  attain 
a  percentage  in  the  course  in  military  art  as 
high  as  the  student  officer  graduating  No.  18 
in  that  course  of  the  Army  School  of  the  Line. 

The  course  of  study  is  embraced  in  four 


departments,  as  follows:  (1)  The  department 
of  military  art;  (2)  The  department  of  mili- 
tary engineering;  (3^  The  department  of 
military  law;  (4)  The  department  of  Ian- 
gauges. 

Army  School  of  the  Line.— The  object 
of  this  school  is  the  instruction  of  specially 
selected  officers  from  the  line  of  the  army 
in  the  proper  methods  to  be  employed 
in  the  leading  and  care  of  troops  in  time  of 
war,  and  their  training  in  time  of  peace.  The 
assistant  commandant  of  the  Army  Service 
Schools  is  the  director  of  the  Army  School  of 
the  Line.  Selections  of  student  officers  are 
made  as  follows:  (a)  One  officer  of  grade 
not  lower  than  that  of  captain  and  of  not  less 
than  five  years'  commissioned  service  from 
each  regiment  of  cavalry,  field  artillery,  and 
infantry  serving  within  the  limits  of  North 
America  and  the  Hawaiian  Islands,  and  such 
other  officers  as  are  hereinafter  specified.  Offi- 
cers are  not  detailed  from  re^ments  in  service, 
or  about  to  serve  in  the  Philippine  Islands,  but 
in  lieu  thereof  additional  officers  may  be  de- 
tailed from  regiments  of  the  same  arm  which 
have  most  recently  returned,  or  are  about  to 
return,  from  Philippine  service  to  home  sta- 
tions; but  not  more  than  five  officers  are  de- 
tailed from  the  field  artillery  for  any  one 
class,  (b)  The  c<mimanding  officer  of  each 
regiment  of  cavalry,  field  artilleiy  and  infantry 
serving  within  the  limits  of  North  America 
and  the  Hawaiian  Islands  submit  directly  to 
the  adjutant  general  of  the  army,  not  later 
than  1  Januaiy  of  each  year,  the  names  of  two 
officers  (one  as  principal  and  the  other  as 
alternate)  recommended  for  instruction  at  the 
school.  From  the  officers  thus  recommended 
selections  are  made  by  the  Secretary  of  War. 
(c)  In  a  similar  manner,  the  duef  signal 
ofncer  of  the  army  may  annually  recommend 
one  permanent  officer  of  his  corps,  with  the 
same  limitations  as  to  grade  and  length  of 
service.  The  course  of  study  is  embraced  in 
three  departments,  as  follows:  (1)  The  depart- 
ment of  military  art;  (2)  The . department  of 
military  engineering;  (3)  The  department  of 
military  law. 

For  Coast  Artillery  School,  School  of  Fire 
for  Field  Artillery,  School  of  Musketry, 
School  for  Bakers  and  Cooks,  Post  schools  for 
the  instruction  of  enlisted  men,  Garrison 
schools  for  the  instruction  of  officers  in  sub- 
jects pertaining  to  the  performance  of  their 
ordinary  duties  and  the  military  departments 
of  civil  institutions  at  which  officers  of  the 
army  are  detailed  under  the  provisions  of  law, 
see  Military  Education. 

Army  Field  Bn^eer  School.— The  ob- 
ject of  this  school  IS  (1)  the  instruction  of 
officers  of  the  corps  of  engineers  and  of 
engineer  officers  of  the  organized  militia  in 
their  military  duties;  (2)  To  furnish  such 
instruction  m  military  engineering  as  the 
schedules  of  the  other  schools  comprising  the 
Army  Service  School  may  call  for.  There  is 
detailed  a  field  officer  of  the  corps  of  en- 
gineers to  report  to  the  commandant  of  the  Army 
Service  Schools  for  duty  as  director  of  the 
Army  Feld  Engineer  School.  Selections  of 
student  officers  will  be  made  as  follows:  (a^ 
The  chief  of  engineers  may  submit  to  the  ad- 
jutant-general of  the  army,  not  later  than  1 
January  of  each  year,  the  names  of  not  less 
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than  2  nor  more  than  10  officers  of  the  corps 
of  engineers,  of  grade  not  below  that  of 
captain,  for  instruction  in  the  school,  (b) 
There  may  also  be  detailed  such  engineer 
officers  of  the  organized  militia  as  may  apply 
for  entrance,  subject  to  certain  provisions. 
The  course  of  study  is  embraced  in  two  de- 
partments, as  follows:  (1)  The  department 
of  military  engineering,  (2)  The  department 
of  military  art. 

Army  Field  Service  School  for  Medical 
Officers. —  This  school  consists  of  two  parts : 
(1)  The  Field  Service  School  for  Medical 
Officers,  at  which  attendance  in  person  for 
the  pursuance  of  a  graded  course  of  study  is 
required;  (2)  The  Correspondence  School, 
wherein  answers  and  solutions  to  such  ques- 
tions and  problems  as  may  be  sent  to  desig- 
nated medical  officers,  at  their  posts  or  sta- 
tionsj  are  required.  Its  object  is  in  the  Field 
Service  School:  (a)  To  instruct  officers  of 
the  medical  corps  and  medical  officers  of  the 
organized  militia  in  their  duties  as  adminis- 
trative and  staflF  officers  on  field  service,  and 
to  make  research  into  such  subjects  as  may 
concern  medical  officers  under  field  conditions. 

(b)  To  give  such  technical  instruction  to  stu- 
dents in  the  other  schools  as  the  schedules  of 
those  schools,  approved  by  the  commandant, 
may  call  for.    In  the  Correspondence  School: 

(c)  To  aflFord  opportuni^  for  such  wider  ele- 
mentary instruction  in  tne  methods  and  pur- 
poses of  military  plans  and  movements  as  will 
enable  medical  officers  of  the  regular  army 
better  to  fulfil  their  duties  in  the  field;  and  to 
prepare  them  to  participate  to  better  advantage 
as  students  in  actual  attendance  at  the  Field 
Service  School  for  Medical  Officers.  There  is 
detailed  a  field  officer  of  the  medical  corps  to 
report  to  the  commandant  of  the  Army  Schools 
for  duty  as  director  of  the  Army  Field 
Service  and  Correspondence  School  for 
Medical  Officers.  The  course  of  study  is  con- 
ducted under  the  School  for  Medical  Officers 
and  covers  a  period  of  not  less  than  six  weeks 
between  1  April  and  15  May  of  each  year. 
Selection  of  student  officers  is  made  as  fol- 
lows: (a)  The  surgeon-general  will  submit 
to  the  adjutant-general  of  the  army  not  later 
than  1  January  of  each  year  the  names  of  not 
less  than  four  nor  more  than  eight  officers  of 
the  medical  corps  whom  he  recommends  for 
Medical  officers  of  the  organized  militia  who 
may  apply  for  entrance  and  whose  admission 
detail  tor  construction  in  this  school,  (b) 
may  receive  the  approval  of  the  Secretary  of 
War,  not  to  exceed  a  total  of  six  in  an^  one 
session,  may  also  be  detailed  for  instruction  in 
the  school  subject  to  certain  provisions.  The 
course  of  study  is  conducted  under  the  Field 
Service  School  for  Medical  Officers,  the  Army 
Staff  College  and  the  Army  Field  Engineer 
School.  Its  details  are  prepared  by  the  director 
of  the  Army  Field  Service  and  Correspond- 
ence School  for  Medical  Officers,  in  co-opera- 
tion with  the  directors  of  the  Army  Staff  Col- 
lege and  the  Army  Field  Engineer  School  sub- 
ject to  the  approval  of  the  commandant. 

Army  Signal  School.— The  object  of  this 
school  is:  (1)  To  prepare  officers  of  the  signal 
corps  for  the  better  performance  of  the  duties 
of  their  profession,  to  provide  instruction  in 
sig^nal  duties  for  such  officers  of  the  line  as 
may  be  designated  therefor,  and  to  make  re- 


search and  practical  experiments  in  such  sub- 
jects as  relate  to  the  duties  of  the  signal  cori>s. 
(2)  To  supplement  the  instruction  given  in 
the  Army  School  of  the  Line  and  the  Army 
Staff  College  along  the  special  technical'  lines 
of  the  signal  corps,  as  called  for  by  the  sched- 
ules of  uie  latter  schools,  having  especially  in 
view  the  relation  of  the  signal  corps  to  the 
whole  armv  and  the  function  it  fulfils  in  time 
of  war.  There  is  detailed  a  field  officer  of  the 
signal  corps  to  report  to  the  commandant  of 
the  Army  Service  Schools  for  duty  as  di- 
rector of  the  Army  Signal  School.  Selections 
of  student  officers  are  made  as  follows:  (a) 
The  chief  signal  officer  of  the  army  may  sud- 
mit  to  the  adjutant-general  of  the  army,  not 
later  than  1  January  of  each  year,  the  names 
of  not  less  than  two  nor  more  than  five  officers 
holding  permanent  appointments  in  the  signal 
corps  for  instruction  in  the  school,  (b)  Also 
there  may  be  detailed  such  officers  of  the  rank 
of  captain  or  first  lieutenant  from  the  army  at 
large  as  may  make  application  to  the  adju- 
tant-general of  the  army  and  receive  the 
recommendation  of  the  commandant  of  the 
Armv  Service  Schools,  provided  that  the  total 
number  of  officers  detailed  under  (a)  and  (b), 
exclusive  of  militia  officers,  shall  not  exceed 
15  ;^  also  such  signal  officers  of  the  organized 
militia  as  ma^  apply  for  entrance,  subject  to 
certain  provisions.  The  course  of  study  is 
embraced  in  three  departments,  as  follows: 
(n  The  department  of  signal  engineering; 
(2)  The  department  of  topographs;  (3)  The 
department  of  languages. 

The  whole  scheme  of  the  army  schools 
results^  from  a  fixed  policy,  the  object  of 
which  is  to  make  the  army  as  perfect  as  pos- 
sible, not  only  in  the  performance  of  its  own 
duties,  but  in  its  capacity  as  instructor  for 
the  hundreds  of  thousands  of  citizen  soldiers 
necessary  in  any  war  of  magnitude.  See 
Military  Education. 

Edward  S.  Farrow, 
Consulting  Civil  and  Military  Engineer. 

ARMY. SERVICE  CORPS,  in  the  British 
army,  is  the  commissariat  and  transport  de- 
partment. The  corps  is  organized  in  51  horse 
transport  companies,  1?  mechanical  transport 
companies,  5  supply  companies,  and  4  remount 
companies.  The  transport  companies  are  sta- 
tioned at  the  various  large  garrisons  at  home 
and  in  the  colonies,  and  all  the  transport  serv- 
ices required  by  Ae  troops  are  carried  out 
either  by  these  companies  or  by  civilian  trans- 
port hired  from  local  contractors  and  carried 
out  under  the  supervision  of  army  corps  offi- 
cers. In  large  stations  like  Aldershot,  where 
there  are  huge  army  alxaittoirs  and  bakeries,  not 
only  is  the  food  issued,  but  it  is  actually  pre- 
pared by  the  army  service  corps.  The  me- 
chanical transport  companies  are  a  modem 
creation;  they  utilize  three  grades  of  motors 
—  heavy,  medium  and  light  —  drawing  from 
one  to  five  4-ton  trucks.  The  remount  com- 
panies have  the  care  of  the  young  horses  at 
the  government  depots,  and  are  mainly  com- 
posed of  men  transferred  from  the  artillery 
and  cavalry.  For  active  service  the  A.S.C. 
units  are  formed  into  ^trains*  and  ^supply 
columns,*  one  column  being  attached  to  each 
division  (infantry  or  cavalry),  each  brigade 
and  each  field  army.  The  field  bakery  attached 
to  each  divisional  train  and  sui^ly  column  is 
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capable  of  baking  bread  for  26,000  men.  The 
strain  thrown  upon  the  A.S.C.  in  war  time  is 
enormous.  By  day  and  night  a  never-ending 
procession  of  A.S.C.  trucks  plough  along  the 
roads  and  through  the  mud  behind  the  firing 
line,  often  traveling  great  distances  from  the 
base  to  carry  food,  clothing,  munitions,  medic- 
aments and  innumerable  other  items  roughly 
classified  as  ^stores*  to  the  men  on  the  battle- 
field. His  Royal  Highness,  the  Duke  of  Con- 
naught,  is  colonel  of  the  corps. 

ARMY  SERVICE  SCHOOLS.  In  addi- 
tion to  the  Military  Academy  at  West 
Point,  which  trains  candidates  for  com- 
missions in  the  army,  certain  schools 
are  maintained  for  ue  instruction  of 
selected  officers  and  men  in  their  duties . 
after  they  have  been  admitted  to  the 
service.  These  are  the  Army  War  College 
at  Washington,  D.  C;  the  Army  Staff  Col- 
lege at  Fort  Leavenworth,  Kan.;  the  Coast 
Artillery  School  at  Fort  Monroe,  Va.;  the 
Engineer  School  at  Washington  Barracks,  D. 
C;  the  Mounted  Service  School  at  Fort  Ri- 
ley, Kan.;  the  Army  Medical  School  (q.v.) 
at  Washington,  D.  C;  the  Army  Signal 
Sdiool  at  Fort  Leavenworth,  Kan.;  the 
Scliools  for  Bakers  and  Cooks  at  Washington 
Barracks,  D.  C:  the  Presidio  of  Monterey, 
Cal.;  Fort  Sam  Houston,  Tex.;  Fort  Shafter, 
Hawaii;  Fort  Riley,  Kan.;  Fort  William  Mc- 
Kimley,  P.  I.;  the  Army  Field  Service  and 
Correspondence  School  for  Medical  Officers, 
Fort  Leavenworth,  Kan.;  the  School  of  Fire 
for  Field  Artillery,  Fort  Sill.  Okla.;  the 
Scliool  of  Musketry,  Fort  Sill,  Okla.;  the 
Sif^nal  Corps  Aviation  Schools  at  San  Diego, 
Cal.;  Mineola,  New  York;  and  near  Chicago. 
111.;  the  United  States  Army  Balloon  School 
at  Fort  Omaha,  Neb.;  and  the  Ordnance 
School  of  Application,  Sandy  Hook  Proving 
Ground.  N.  J.  Certain  of  these  schools  arc 
not  under  the  command  of  the  commander  of 
the  department  in  which  they  are  situated, 
except  in  matters  concerning  courts-martial. 
Many  of  them  have  special  details  of  enlisted 
men  attached  to  them  permanently.  See  also 
Army  Schools. 

ARMY  SIGNAL  SCHOOL.  See  Asht 
Schools. 

ARMY  SIGNAL  TROUPS.  See  Mili- 
tary SiGNALUNG  AND  TELEGRAPHING. 

ARMY  STAFF  COLLEGE.  See  Army 
Schools. 

ARMY  STAFFS.  The  general  command- 
ing a  large  body  of  troops  must  have  assistants 
to  generally  supervise  the  fighting  forces  under 
his  command.  These  assistants  form  his  ^staff.* 
To  a  certain  extent,  an  arbitrary  rule  decides 
what  portion  of  the  latter  is  designated  as  ^'gen- 
eral  staff.*  In  some  armies  all  the  staff  belongs 
to  the  general  staff,  but  a  necessity  has  univer- 
sally been  felt  of  haying  a  distinct  portion  of 
the  staff  entrusted  with  planning  ana  carrying 
out  the  movements  of  armies  in  the  field,  and 
generally  distinguished  by  some  special  name. 

The  enormous  numerical  strength  of  modem 
armies,  and  the  way  they  must  be  organized  to 
meet  the  constantly  changing  requirements  of 
war,  render  an  immense  amount  of  detail  neces- 
sanr  in  carrying  out  military  operations  even 
under  apparently  similar  circumstances  of  time 
and  place.    Thus  the  higher  leaders  and  com- 


manders necessarily  require  the  permanent  sup- 

Sjrt  of  specially  selected  and  trained  officers, 
ut  there  is  another  case  in  which  this  neces- 
sity of  assistance  is  felt,  and  which  is  more 
intimately  connected  with  the  handling  of 
troops  in  action,  viz.,  the  reconnaissance  of  the 
ground  and  of  the  positions  arid  movements  of 
the  enemy,  and  the  observation  of  the  state  of 
affairs  in  an  engagement,  at  a  point  removed 
from  the  personal  observation  of  the  general 
commanding. 

It  is  now  considered  part  of  the  duty  of  the 
general  staff  to  be  invariably  watdiing  over  the 
military  efficiency  and  material  welfare  of  the 
troops.  On  every  large  staff  all  branches  of 
the  service  are  represented  by  certain  indi- 
viduals or  heads  of  departments,  and  it  is 
naturally  their  duty,  in  the  first  place,  to  see 
to  the  proper  efficiency  of  their  respective 
branches  or  departments;  but  being  often 
ignorant  of  the  general  military  situation,  or 
not  rightly  understanding  sudden  changes  in  the 
state  of  affairs,  they  are  unable  to  carry  out 
what  is  expected  from  them.  The  general  staff 
is  consequently  called  upon  to  act  as  a  Erecting 
and  explaining  body  toward  these  individuals 
by  keeping  itself  in  constant  communication 
with  them,  the  chief  of  the  general  staff  being 
at  the  same  time  regarded,  in  a  general  way,  as 
head  of  the  whole  staff. 

Officers  of  the  general  staff  are  invested 
with  no  military  command.  But  even  without 
having  any  command  they  can  make  themselves 
extremely  useful  in  an  engagement  by  carrying 
out  any  special  and  important  duties  that  may 
be  entrusted  to  them  by  the  general  command- 
ing, in  addition  to  devoting  themselves  to  their 
general  duties.  Their  usefulness  in  this  respect 
will  be  found  to  depend  not  only  on  their  fit- 
ness and  ability,  but  on  their  tact  and  discre- 
tion as  well,  in  rightly  appreciating  the  position 
they  hold,  both  as  regards  general  and  troops. 
The  conditions  to  fulfil  this,  however,  are  not 
entirely  one-sided.  Troops  very  soon  find  out, 
especially  in  war,  whether  the  duties  of  the 
general  staff  are  in  good  hands. 

The  duties  of  the  general  staff  in  war  are: 
1.  Working  out  all  arrangements  necessary  for 
quarters,  precautions  against  surprise,  move- 
ments and  battle ;  2.  Communicating  the  neces- 
sary orders,  either  verbally  or  in  writing,  at 
the  right  time  and  place,  and  in  sufficient  de- 
tail; 3.  Obtaining,  collecting  and  compiling  in 
order  all  information  concerning  the  nature  and 
the  military  character  of  the  dieatre  of  war; 
4.  Collecting  and  estimating  the  value  of  in- 
formation received  concerning  the  enemy's 
forces ;  5.  Watching  over  the  fighting  condition 
of  the  troops,  and  being  constantly  informed  of 
their  efficiency  in  every  respect ;  6.  Keeping 
journals  and  diaries,  drawing  up  reports  on 
engagements,  and  collecting  important  materials, 
to  afterward  form  a  history  of  the  war. 

General  staff  officers  have  to  take,  as  a 
basis  for  carrying  out  their  duties  in  all  the 
branches  that  have  been  assigned  them,  the 
wish  and  determination  of  the  general  in  com- 
mand, in  which,  however,  initiative  on  their 
part  is  by  no  means  excluded,  but  rather  in- 
vited. A  general  staff  officer  cannot  excuse 
himself  for  any  neglect  on  his  part  on  the  plea 
that  no  order  on  the  subject  had  been  given 
him  by  his  general.  He  should  only  consider 
himself  freed  from  responsibility  when  his  sug- 
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gestion  has  been  declined  by  the  general.  This 
gives  rise  to  no  small  amount  of  .constant  re- 
sponsibility, which  rests  anything  but  lightly  on 
the  shoulders  of  the  general  staff  in  war,  and 
which  obliges  it  to  be  devoted  to  an  untiring 
energy. 

The  *great  general  stafiF,*  a  body  of  general 
staff  officers  who  are  not  attached  to  any  corps, 
is  entrusted,  under  the  immediate  supervision 
of  the  chief  of  the  general  staff,  with  drawing 
up  and  preparing  schemes  for  the  strategical 
concentration  of  the  army  in  certain  particular 
directions  by  road  and  rail,  with  collecting  and 
estimating^  the  strength,  etc.,  of  the  various 
armies,  with  the  study  of  theatres  of  war,  and 
with  tne  preparation  of  military  mai>s.  It  is 
also  employed  in  promoting  military  science,  es- 
pecially military  history,  and  in  the  supervision 
of  the  training  of  young  officers. 

The  general  staff  corps.  United  States 
army,  is  composed  of  officers  detailed  for  serv- 
ice in  said  corps  for  a  period  of  four  years, 
unless  sooner  relieved,  under  rule  of  selection 
prescribed  by  the  President  Upon  being  re- 
lieved from  dutv  in  the  general  staff  corps,  offi- 
cers return  to  me  brancn  of  the  army  in  which 
they  hold  permanent  commissions,  and  except 
in  case  of  emergency  or  in  time  of  war  are  not 
eligible  to  further  detail  therein  until  they  have 
served  for  two  years  with  the  branch  of  the 
army  in  which  commissioned.  This  ineligibility 
does  not  apply  to  any  officer  who  has  been  re- 
lieved prior  to  the  expiration  of  four  years' 
duty  with  the  corps ;  but  such  officer  will  be- 
come ineligible  as  soon  as  he  shall  have  com- 
pleted a  total  of  four  years  of  said  duty.  WhiU 
serving  in  the  general  staff  corps  officers  may 
be  temporarily  assigned  to  duty  with  any 
branch  of  the  army. 

The  general  staff  corps,  under  the  direction 
of  the  chief  of  staff,  is  charged  with  the  duty 
of  investigating  and  reporting  upon  all  ques- 
tions affecting  the  efficiency  of  the  army  and 
its  state  of  preparation  for  military  operations, 
and  to  this  ena  considers  and  reports  upon  all 
questions  relating  to  organization,  distribution, 
equipment,  armament  and  training  of  the  mili- 
tary forces,  proposed  legislative  enactments 
and  general  and  special  regulations  affecting 
the  army,  transportation,  communications,  quar- 
ters and  supplies;  prepares  projects  for  manoeu- 
vres; revises  estimates  for  appropriations  for 
the  support  of  the  army  and  advises  as  to  dis- 
bursement of  such  appropriations;  exercises 
supervision  over  inspections,  military  educa- 
tion and  instruction,  examinations  for  the  ap- 
pointment and  promotion  of  officers,  efficiency 
records,  details  and  assignments,  and  all  orders 
and  instructions  originating  in  the  course  of 
administration  in  any  branch  of  the  service 
which  have  relation  to  the  efficiency  of  the 
military  forces;  prepares  important  orders  and 
correspondence  embodying  the  orders  and  in- 
structions of  the  President  and  Secretary  of 
War  to  the  army;  reviews  the  reports  of  exam- 
ining and  retiring  boards,  and  acts  upon  such 
other  matters  as  the  Secretary  of  War  may 
determine. 

The  general  staff  corps,  under  like  direction, 
is  further  charged  with  the  duty  of  preparing 
plans  for  the  national  defense  and  for  the 
mobilization  of  the  military  forces  (including 
the  assignment  to  armies,  corps,  divisions  and 
other  headquarters  of  the  necessary  quota  of 


general  staff  and  other  staff  officers),  and  in- 
cident thereto  with  the  study  of  possible 
theatres  of  war  and  of  strategic  questions  in 
general;  with  the  collection  of  military  in- 
formation; the  preparation  of  plans  of  cam- 
paign, of  reports  of  campaigns,  battles,  en- 
gagements and  expeditions,  and  of  technical 
nistones  of  military  operations  of  the  United 
States. 

Edward  S.  Farrow, 
Consulting  Civil  and  Military  Engineer. 

ARMY  TBRRTTORIALB.  As  soon  as 
the  men  complete  nine  years  service  in  the 
French  armv,  and  reserve,  they  are  trans- 
ferred for  five  3rears  to  the  armv  territoriale, 
and  after  its  expiration  are  transferred  for  six 
years  to  the  reserve  of  the  army  territoriale, 
when  their  liability  to  military  duty  ceases. 
The  army  territoriale  embraces  troops  of  all 
arms  and  is  organized  substantially  on  the  same 
basis  as  the  regular  army. 

ARMY    TRANSPORT    SERVICE.     At 

the  outbreak  of  the  war  with  Spain  the  water 
transportation  in  the  possession  of  the  United 
States  consisted  of  a  few  small  tugs,  ferry- 
boats and  launches.  Suddenly  confronted  with 
the  necessity  of  dispatching  armies  across  the 
seas,  it  is  not  surprising  tnat  some  confusion 
and  delay  were  encountered  in  selecting,  char- 
tering and  assembling  fleets  capable  of  trans- 
porting troops,  with  their  guns,  animals  and 
impedimenta,  to  Cuba,  Porto  Rico  and  the 
Philippine  Islands.  To  convert  the  vessels  com- 
posing the  several  fleets  from  ordinary  freight- 
ships  into  commodious  and  comfortable  troop- 
transports  required  time  and  much  outlay.  The 
arrangement  of  sleeping^  accommodations  for 
the  men,  stalls  for  the  animals,  increased  water- 
supply  and  ventilation  involved  a  practical  re- 
construction of  the  interior  of  every  vessel.  It 
was  particularly  necessary  to  have  those  ves- 
sels destined  for  the  Philippines  made  safe  and 
comfortable,  for  it  was  anticipated  that  the 
troops  might  pass  direct  from  the  decks  to  the 
battle-field.  Hospital  ships  were  fitted  out  as 
ouickly  as  possible  and  served  a  useful  purpose 
auring  the  time  of  greatest  need. 

It  was  apparent  at  the  outset  that  the  prob- 
lem of  water  transportation  required  careful 
and  continuous  study,  and  immediately  after  the 
surrender  of  Santiago  de  Cuba  a  division  of 
transportation  was  created  by  the  Secretary  of 
War  and  charged  with  supervision  and  control 
of  all  rail  and  water  transportation ;  with  the 
inspection  of  ships  with  reference  to  charter 
or  purchase  for  use  as  transports,  and  with  the 
arrangements  for  sending  troops  by  rail  to  and 
from  the  various  ports.  When  it  became  ap- 
parent that  vessels  would  be  required  for  a 
prolonged  period,  and  that  it  was  a  very  ex- 
pensive proceeding  to  alter  chartered  vessels, 
the  department  began  to  purchase  such  ships 
as  seemed  best  adapted  to  use  as  transports. 
Aside  from  the  mere  act  of  affording  a  passage 
to  troops  across  the  seas,  the  question  of  fur- 
nishing them  supplies  after  landing  involved 
many  intricate  problems,  each  requiring  a  spe- 
cial solution.  American  troops  submit  cheer- 
fully to  any  amount  of  necessary  hardships,  but 
consider  themselves  entitled  to  the  best  tof 
everything,  regardless  of  cost,  when  the  emer- 
gency has  passed.  For  supplying  their  needs,  it 
was  necessary  to  construct   refrigerator  corn- 
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partments  in  the  transports  to  carry  fresh  beef 
and  other  perishable  stores  to  the  most  remote 
and  hitherto  little  known  islands  of  our  new 
possessions. 

During  the  first  few  months  of  the  heavy 
demands  for  transportation,  the  quartermaster's 
department  was  much  hampered  because  vessels 
of  foreign  register  could  not  be  employed  for 
the  service  and  Congress  refused  to  grant 
American  register  to  such  vessels.  Neverthe- 
less, by  1  July  1898,  43  chartered  vessels  had 
been  secured  and  fitted  up  for  the  transporta- 
tion of  troops,  animals  and  supplies.  The  diffi- 
culties and  expense  attendant  upon  securing 
efficient  service  with  chartered  vessels  led  to 
the  gradual  substitution  of  transports  pur- 
chased by  the  government  and  permanently 
fitted  up  as  troopships.  The  largest  and  best 
transports  averaged  nearly  6,000  tons  capacity; 
and  when,  after  some  practical  experience,  a 
general  plan  of  fitting  up  had  been  adopted,  the 
transport  service  became  a  prominent  feature 
of  army  administration,  and  attracted  the  at- 
tention and  admiration  of  the  civilized  world. 
The  urgency  of  the  situation  on  the  Pacific 
compelled  a  continuance  of  the  charter  system; 
but  a  fleet  of  government  transports  was  gradu- 
ally put  in  commission  on  the  Atlantic,  and  as 
soon  as  the  withdrawal  of  the  volunteer  army 
from  Cuba  permitted,  many  of  the  transports 
were  sent  to  Manila  by  way  of  the  Suez  Canal 
and  put  on  the  San  Francisco-Manila  route. 
The  Grant,  Sherman  and  Sheridan  were  the 
first  vessels  fitted  out  for  this  service,  and 
their  sailing  from  New  York  for  Manila 
marked  a  new  era  in  the  occupation  of  the 
Philippines.  The  character  of  these  transports 
may  be  comprehended  by  the  statement  that  the 
Grant  sailed  from  New  York  on  19  Jan.  1899, 
with  the  4th  United  States  infantry  and  one 
battalion  of  the  17th  United  States  infantry, 
with  a  total  strengdi  of  SO  officers  and 
1,703  enlisted  men.  The  Sherman  sailed  on  2 
February  with  the  3d  United  States  infantry 
and  one  battalion  of  the  17th  United  States 
infantry,  with  a  passenger  list  of  1^12  persons, 
followed  by  the  Sheridan  on  19  February  with 
the  12th  United  States  infantry  and  the  3d 
battalion,  17th  infantry,  with  a  total  passenger 
list  of  2,017  persons.  These  vessels  made  the 
long  voyage  to  Manila  with  such  success  and 
comfort  that  the  regiments  were  enabled  to 
enter  immediately  upon  active  service.  The 
experience  of  these  voyages  dictated  some  val- 
uable suggestions,  which  were  availed  of  at 
once  in  making  desirable  changes  to  perfect  the 
transport  service  generally. 

The  large  number  of  troops  remaining  in 
Cuba  and  Porto  Rico  after  the  return  of  the 
main  body  of  regulars  and  volunteers  necessi- 
tated the  establishment  of  a  regular  line  with 
weekly  sailing  dates.^  Advantage  -was  taken  of 
the  regular  steamship  lines  as  far  as  possible 
for  the  larger  movement  of  returning  troops. 
The  transportation  to  Spain  of  the  Spamsh 
prisoners  was  accomplished  under  contract,  in 
accordance  with  stipulations  under  which  the 
surrender  of  Santiago  took  place.  More  than 
22,000  Spanish  prisoners  were  thus  returned 
from  the  eastern  end  of  Cuba  to  Spain  within 
60  days  of  their  surrender,  in  an  economical 
and  apparently  satisfactory  manner. 

The  outbreak  of  the  insurrection  in  the  Phil- 
ippines made  it  necessary  to  hasten  relief  to  the 


volunteer  regiments  still  held  in  those  islands, 
and  the  presence  there  of  the  old  Spanish  ^r- 
risons  which,  under  the  terms  of  the  treaty  of 
peace,  were  entitled  to  repatriation,  made  it 
desirable  that  they  should  be  returned  to  Spain 
without  delay.  The  transport  service  was 
strained  to  the  utmost  limit,  but  fulfilled  its 
part  in  the  most  gratifying  manner.  During  its 
lirst  year  of  existence  a  total  of  202,587  pas- 
sengers were  transported  across  the  seas  by 
army  transports  without  responsibility  ior  the 
loss  of  a  single  life. 

The  question  of  transportation  of  animals 
was  one  requiring  much  study  and  experiment, 
for  there  was  little  experience  available  to  guide 
the  department  in  a  solution  of  the  problem  of 
landing  cavalry  horses  in  fit  condition  for  serv- 
ice after  a  voyage  of  7,000  miles.  Some  dis- 
couraging: losses  of  mules  occurred  at  a  critical 
moment  m  the  campaign  against  the  insurgents, 
but  gradually  the  system  was  perfected  and  the 
loss  of  animals  actually  reduced  below  the  per- 
centage of  4oss  from  mjury  and  disease  which 
should  be  expected  in  the  herds  on  shore. 
Nearly  20,000  animals  were  transported  during 
the  year  ending  30  June  1901. 

At  a  time  when  every  effort  was  being  put 
forth  to  meet  the  requirements  of  the  military 
ntuation  Porto  Rico  was  devastated  by  a  hurri- 
cane, and  the  transport  service  was  called  upon 
to  distribute  relief  stores  to  the  unfortunate 
inhabitants  who,  just  released  from  the  worries 
of  war.  found  themselves  threatened  with  fam- 
ine ana  pestilence. 

As  conditions  in  the  Philippines  gradually 
settled  down  to  a  guerilla  warfare  the  troops 
were  distributed^  at  about  400  stations,  necessi- 
tating an  inter-island  transport  service.  Just 
as  everything  was  becoming  adjusted  to  the 
new  conditions  which  followed  the  dispersal  of 
Aguinaldo's  army  the  unfortunate  *Boxer* 
outbreak  took  place  in  China.  The  experience 
already  obtained  enabled  the  department  to 
handle  the  transportation  question  in  such  a 
way  as  to  win  the  admiration  of  all  the  foreign 
contingent  composing  the  Chinese  relief  expedi- 
tion which  finally  entered  the  sacred  city  of 
Pekin. 

Following  the  signing  of  the  treaty  of 
peace  with  Spain  it  was  necessary  to  maintain 
a  considerable  force  in  Cuba  during  the  period 
required  to  establish  the  new  government  of 
the  ^  island  upon  a  reasonably  stable  basis. 
Spain  had  for  many  years  garrisoned  the 
island  with  a  force  several  times  as  large  as 
the  entire  United  States  army.  ^  Affairs  grad- 
ually assumed  a  normal  condition  and  on  30 
{une  1901  the  transport^  service  between  the 
Jnited  States  and  ^  the  jslands  of  Cuba  and 
Porto   Rico  was   discontinued. 

Under  the  American  volunteer  system  the 
men  were  enlisted  ^  for  the  war  with  Spain 
under  contracts  calling  for  two  years*  service 
or  during  the  war.  With  the  signing  of  the 
treaty  of  peace  it  had  been  necessary  for  Con- 
gress to  authorize  the  enlistment  of  35,000  vol- 
unteers to  assist  the  regular  army  in  putting 
down  the  insurrection  in  the  Philippines  and 
Ijermit  of  the  discharge  of  those  who  had  en- 
listed for  the  war  with  Spain.  In  its  refusal 
to  increase  the  regular  army  and  its  substi- 
tution of  a  force  of  volunteers  whose  enlist- 
ments should  not  extend  beyond  1  July  1901, 
Congress   found   itself   confronted  again   with 
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the  necessity  for  keeping  faitH  with  the  35.- 
000  volunteers,  and  arraneements  were  made 
to  transport  them  home  oefore  their  enlist- 
ments should  expire. 

The  records  show  that  more  than  500,000 
passengers  had  been  safely  transported  across 
the  seas,  in  some  instances  as  much  as  11,000 
miles  upon  single  voyages,  without  the  loss 
of  a  passenger  due  to  the  transport  service. 

"Following  the  discharge  of  the  volunteers 
and  a  reorganization  of  the  regular  army  in 
1901,  the  number  of  transports  was  reduced 
by  disposing  of  the  least  efficient  in  respect  to 
carrying  capacity  and  economy  of  operation. 
The  vessels  retamed  in  service  represented  the 
finest  types  of  transports  then  in  the  service 
of  any  nation.  They  contained  all  the  im- 
provements suggested  by  several  years  of  ex- 
tended experience  and  were  of  the  tonnage 
deemed  most  economical  for  the  peculiar 
service  required.  Until  very  recently  when 
Congress  authorized  utilization  of  space  for 
non-military  freight  from  the  congested  ports 
of  the  Philippines,  there  was  little  cargo  on  the 
homeward  run.  The-  space  was  usually  util- 
ized for  coal  from  Nagasaki  where  the  cheap- 
est fuel  on  the  Pacihc  shores  is  available. 
The  question  of  fuel  supply  for  American 
ships  in  the  Pacific  is  a  ve^  serious  one  and 
will  not  be  solved  until  the  coal  fields  of 
Alaska  become  available.  Vessels  of  Ameri- 
can rc^ster  are  handicapped  in  several  ways 
in  their  competition  with  Japanese  ships  and 
cheaper  fuel  "than  heretofore  available  on  our 
Pacinc  coast  is  a  maritime  necessity. 

The  second  occupation  of  Cuba  required 
the  restoration  of  the  service  in  the  Atlantic 
which  was  continued  until  the  final  evacua- 
tion of  that  island  Inr  American  troops  during 
the  spring  of  1909,  concerning  which  the 
quartermaster-general  reported:  ^^The  move- 
ment was  made  without  delay  or  casualty  and 
the  troops  arrived  at  their  final  stations  in  the 
United  States  in  good  condition.  The  dis- 
patch and  ease  with  which  this  movement  was 
accomplished,  without  instructions  from  this 
office  other  than  general  directions  for  opera- 
tions under  the  decentralization  system,  show 
conclusively  the  thorough  efficiency  with  which 
field  operations  may  be  conducted  according 
to  that  method* 

Upon  conclusion  of  this  movement  the 
small  fieet  of  Atlantic  transports  was  again 
withdrawn  from  service  and  the  vessels  laid 
up  at  Newport  News,  Va.,  where  they  re- 
mained until  the  conditions  in  Mexico 
brought  about  the  concentration  of  the  sec- 
ond division  of  the  army  at  Galveston  and 
Texas  City  with  a  view  to  meeting  any  emer- 
gencies. The  transports  were  speedily  put  in 
commission  and  assembled  in  ttie  harbor  of 
Galveston  where  they  remained  until  their 
services  were  demanded  for  the  movement  of 
troops  to  Vera  Cruz,  and  then  to  maintain 
their  connection  with  the  base  of  supplies. 
During  the  continuance  of  the  revolution  in 
Mexico  transports  have  been  used  to  bring 
home  American  citizens  from  both  Atlantic 
and  Pacific  coast  ports.  With  the  withdrawal 
of  troops  from  Vera  Cruz  the  Atlantic  trans- 
ports were  again  ordered  out  of  commission  to 
await  the  next  of  the  recurring  calls  for  over- 
sea service  to  which  the  American  army  has 
been  so   frequently  summoned  since  the  war 


with  Spain  pushed  the  frontier  of  our  altru- 
istic and  trade  interests  beyond  our  territorial! 
borders. 

The  Pacific  transports  have  continued  a 
monthly  schedule  of  sailings  between  San 
Francisco,  Honolulu,  Guam  and  Manila. 
Guam  is  maintained  as  a  naval  station  and  the 
only  regular  communication  is  by  the  monthly 
transport  going  to  Manila.  On  the  homeward- 
botmd  voyage  the  transpocts  sail  via  Nagasaki 
and  take  on  coal.  From  Nagasaki  the  voyage 
continues  direct  to  Honolulu  and  San  Fran- 
cisco, passengers  from  Guam  for  the  United 
States  being  compelled  to  make  the  long  de- 
tours. The  traffic  has  materially  increased 
since  the  garrisons  of  Oahu  and  Guam  have 
been  enlarged,  and  averages  over  2,000  pas- 
sengers per  month. 

The  Pacific  fleet  has  continued  the  trans- 
portation of  horses  and  mules  on  a  special 
horse  transport  which  has  been  a  pronounced 
success  from  the  beginning.  The  delivery  of 
animals  in  condition  for  immediate  service 
after  voyages  of  upward  of  7,000  miles  con- 
tinues to  elicit  the  admiration  of  the  army. 
The  laying  of  cables  has  been  not  the  least 
important  work  of  the  transport  service  in 
the  Philippines  and  Alaska.  A  very  large  and 
seeminglv  growing  amount  of  passengers  and 
freight  has  been  carried  for  the  navy  and 
civil  governments  of  the  several  island  de- 
pendencies. Without  the  accommodations  af- 
forded by  the  transports  it  would  be  impossi- 
ble for  the  families  of  civil,  military  and 
naval  officers  and  soldiers  to  follow  them 
across  the  seas.  The  inter-island  service  in 
the  Philippines  has  covered  an  enormous 
number  of  voyages  since  the  occupation  of 
those  outposts  began,  and  now  the  needs  of 
the  garrison  at  Tientsin,  ^China,  are  supplied 
by  those  vessels  having  Manila  for  a  base. 

When  the  success  of  the  transport  service 
had  become  widely  known  the  propriety  of 
its  continuance  in  competition  with  commer- 
cial liners  was  frequently  under  discussion 
and  attracted  the  attention  of  Congress.  The 
matter  was  settled  in  favor  of  the  continuance 
of  the  transports  by  the  enactment  of  legisla- 
tion at  the  session  of  1902-03,  providinf^  that 
the  service  should  not  be  abandoned  without 
the  consent  of  Congress. 

William  Harding  Carter, 
Major-General,  United  States  Army, 

ARMY  TRANSPORTATION.  The 
European  War  has  made  a  radical  change  in 
the  systems  of  army  transportation.  Both 
strategy  and  tactics  have  been  affected  by 
motor  transport.  The  strategical  mobility  of 
troops  has  been  increased,  and  they  have  been 
rendered  less  dependent  upon  lines  of  communi- 
cation. The  increased  size  of  armies  engaging 
in  warfare  make  necessary  the  more  rapid  con- 
centration of  superior  forces.  While  armies 
are  being  mobilized,  concentrated  and  engaged 
in  warfare,  they  must  be  fed,  clothed  and  fur- 
nished witn  ammunition.  The  development  of 
railroads  has  had  a  decided  effect  toward  mak- 
ing possible  the  rapid  mobilization  and  con- 
centration of  armies;  but,  as  the  locomotive  is 
tied  to  the  rails,  it  necessarily  follows  that  it 
cannot  always  move  immediately  with  the 
army.  So  exorbitant  is  the  demand  on  the 
sources  of  supply  for  draft  animals  in  any 
modem  war  that  the  question  of  mechanical 
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trans^rtatioii  has  become  one  of  great  mili- 
tary mterest,  and  no  military  man  will  deny 
the  fact  that  the  army  which  can  mobilize  and 
concentrate  most  quickly,  and  can  most  rapidly 
advance  after  concentration,  will  have  a  de- 
cided advantage  over  its  opponent. 

It  is  also  tme  that  the  expense  of  carrying 
on  a  modem  war  is  so  great  that  no  nation  can 
neglect  to  take  advantage  of  every  means 
that  will  have  a  tendency  to  shorten  the  war 
and  bring  abotst  a  decisive  concltssion.  Troops 
must  be  fed  and  it  is  hardly  possible  that  in  any 
theatre  of  war  in  the  future  sufficient  subsist- 
ence  for  hundreds  of  thousands  of  troops  can 
be  secured  by  means  of  forced  contributions. 
Especially  will  this  be  true  of  the  advancing 
army  which  will  have  to  traverse  the  territory 
over  which  the  retiring  army  has  alreac^ 
passed,  and  which  it  has  alreadjr  devastated. 
The  immense  amount  of  ammunition  expended 
tn  modern  battles  makes  its  supply  more  im- 
portant and  difficult.  The  use  of  heavy  artilleiy 
is  absolutely  necessary,  and  the  transportation 
of  this  class  of  artillery  and  the  ammunition 
for  it  adds  another  difficulty  and  materially  in- 
creases the  demands  on  the  transportation  of 
an  army.  The  extensive  frontage  of  50 
to  100  miles  occupied  by  large  modem 
armies  in  the  field  makes  more  difficult  the  dis- 
tribution of  supplies  to  the  smaller  units.  These 
and  other  considerations  make  it  more  impera- 
tive that  no  practical  means  be  neglected 
whereby  an  army  may  more  qukkly  and 
efficiently  supply  its  parts  and  reduce  Uie  neces- 
sity for  draft  animals. 

With  the  development  of  firearms  has  come 
an  increase  in  the  distance  lliat  must  be  ob- 
served between  the  parts  or  elements  of  a 
column  on  the  march.  With  the  increased  size 
of  armies  has  also  come  the  necessity  for  the 
utilization  of  more  roads  in  an  advance  or  re- 
treat, as  the  principle  still  holds  that  only  about 
30,000  men  may  use  the  same  road  on  the  same 
day  for  the  purposes  of  a  march;  and  thus  is 
increased  the  frontage  of  an  army  on  the 
march.  This  has  brought  about  the  necessity 
for  a  more  effective  means  of  communication 
betvreen  the  parts  of  a  column  and  between  the 
different  colunms.  As  the  comiq«nder  of  an 
arm^  will  often  be  separated  from  some  parts 
of  his  armv  by  a  distance  of  40  or  50  miles  his 
personal  observation  of  the  conditions  existing 
at  the  front  are  absolutely  prevented  unless  he 
employs  some  more  effective  means  of  travel 
than  that  furnished  by  the  horse.  The  signal 
troops,  with  telephone  and  telegraph,  have  sup-, 
plied  the  means  of  communicating:  but  even 
these  sometimes  fail,  and.  at  most,  tney  do  not 
furnish  to  the  commander  of  the  army  that 
detailed  information  and  that  understanoing  of 
the  situation  which  he  can  get  from  a  personal 
observation. 

Animal  Transportation.— Motor  vehicles 
deteriorate  rapidly  under  the  service  demanded 
in  war  and  are  veiy  vulnerable  to  missiles. 
Bej^ond  their  limited  sphere  of  utility,  other 
faciUties  for  transportation  must  be  provided. 
On  good  roads  and  for  long  drives,  the  motor 
truck  is  very  satisfactory.  On  bad  roads  and 
for  short  hauls,  horse  power  is  more  econom- 
ical and  much  more  satisfactory.  The  latter 
must,  therefore^  still  supply  the  principal  means 
of  transportation  over  muddy  roads  and 
ploughed  fields,  across  streams  and  ditches  and 


up  steep  slopes.  Experiments  conducted  at  the 
Universihr  of  Wisconsin  have  indicated  that, 
due  to  the  intelligence  with  which  the  horse 
applies  his  motive  force,  and  to  the  flexile  qual- 
ities of  the  latter,  the  efficiency  of  the  horse  as 
a  traction  agent  is  much  higher  than  the  horse 
power  developed  would  alone  indicate. 

The  heavy  purchases  of  horses  made  by  the 
European  belligerents  show  deariy  that  experi- 
ence in  the  field  caused  a  renewed  recognition 
of  the  important  place  of  the  horse  in  the  woik 
of  war.  The  best  estimates  indicate  that  there 
were  purchased  in  the  United  States  alone,  for 
use  in  the  European  War,  about  l,00(X00O 
horses  at  an  average  inttsid  price  of  about  $170, 
increased  by  a  further  cost  for  transportation, 
etc,  of  from  $115  to  $130.  This  makes  the 
average  cost  of  the  horse,  landed  in  Europe, 
from  $300  to  $315.  If  the  millions  eiraended 
for  horses  as  above  did  not  show  sufficiently 
their  recognized  importance  in  the  face  of  all 
competition  from  motor  vehicles^  further  proof 
of  uieir  essential  place  in  war  is  found  in  the 
greatly  improved  arrangements,  visible  in  all 
the  belligerent  armies,  for  the  care  and  preser- 
vation ol  the  animals  and  for  the  prompt  treat- 
ment when  wounded. 

lUulroad  Transportatton.— In  time  of  wan 
the  railroads  give  fife  to  armies,  provide  food* 
clothing,  materiab  and  munitions  rapidly.  Th^ 

g've  freedom  and  vigor  in  «the  movement  of 
r^e  bodies  of  troops,  remove  sick  and  wounded 
rapidly,  deliver  remforcements  promptly.  In 
fact,  the  railroad  is  indispensable  in  utilizing 
a  nation's  forces  to  their  greatest  capacity  and 
with  the  maximum  effect 

Geraiany  has  a  highly  developed  and  bril- 
liantly organized  military  railroad  service. 
They  had  on  hand  in  1914  at  the  outbreak  o£ 
hostilities  all  material  and  rolling  stock  neces- 
sary for  the  transportation  and  concentration 
of  men,  animals  and  materials.  Tables  for  the 
dispatch  and  conduct  of  trains  were  all  ready* 
The  system  for  handling  sick,  wounded  and 
prisoners  was  carefully  worked  out.  The 
principal  reason  for  the  superiori^  of  the  Ger- 
mans over  their  adversaries  was  that  their  rail- 
road systems  were  perfectly  organized,  allowing 
them  to  mobilize  much  more  rapidly  and  giving 
them  greater  mobility  in  operations.  It  niight 
almost  be  said  that  their  plans  of  war  consisted 
of  the  judicious  and  intensive  development  of 
their  railway  systems.  .There  are  nine  railroad 
lines,  each  absolutely  independent  of  the  othersi 
operating  in  the  province  of  Lorraine.  Seven 
days  was  the  maximum  required  to  put  all  the 
first  line  troops  on  the  frontier,  and  on  the  10th 
they  invaded  France.    On  the  west  front,  the 

Seat  bases  are  Dtisseldorf,  Cologne,  Coblena, 
ayence,  Mannheim,  Strassburg  and  Leo- 
pplsche.  The  bases  on  the  east  front  are  Dan- 
zip,  Thorn,  Posen,  Ostrowa,  Breslau,  Myslo- 
witz  and  Cracow.  These  great  bases  are  linked 
in  all  their  enormous  extension  by  800  kilo- 
metres of  line  separate  from  the  nine  great 
lines  connecting  the  two  fronts. 

France  had  her  railroad  service  well  organ- 
ized and  almost  all  the  materials  and  rolling 
stock  required  was  on  hand.  The  railroad 
service  was  divided  into  two  divisions  of  sub- 
services  (1)  Transports  over  the  interior  sys- 
tem; (2)  transports  over  the  army  systems. 
The  interior  system  receives  orders  from  the 
Minister  of  War  and  the  army  system  receives 
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its  orders  from  the  commander-in-chief  of  the 
army  only.  To  insure  normal  functioning  of 
these  services,  ^regulating  stations^  were  estab- 
lished in  regions  of  notable  importance  and  in 
favorable  situations.  An  officer  of  the  general 
staff  had  charge  of  each  of  these  stations.  Hav- 
ing helped  in  the  preparation  of  the  general 
plans  of  mobilization,  he  had  a  perfect  knowl- 
edge of  the  conditions  to  be  met.  Rapid  trans- 
portation of  artillery  and  its  prompt  entrance  in 
great  masses  into  the  conflict  is  possible  only 
if  railway  facilities  exist  and  are  used.  When 
Paris  was  threatened,  the  French  brought  an 
entire  army  from  the  south  in  a  few  days. 

Wagon  Transportation. —  Wagon  trains 
are  slow  moving,  excessively  wasteful  of  road 
space  and  very,  vulnerable.  The  train  guard 
niust  fight  to  save  its  convoy  if  attacked  and 
its  excessive  length  requires  a  large  force  to 
ensure  its  safety.  A  few  mules  dropped  and  the 
road  is  effectively  blocked.  Consider  an  auto 
train  carrying  the  same  quantity  of  stores.  It 
will  be  about  one-sixth  the  length  of  the  wagon 
train.  Its  comparatively  small  cavalry  escort, 
scouting  well  to  the  front  and  flanks,  will  notify 
it  of  danger  in  time  to  permit  a  counter-marcn 
and  a  retreat  which  will  soon  easily  outdistance 
pursuit  by  even  cavalry.  A  hundred  shots 
might  hit  the  truck  without  damaging  the 
engines  and  a  bullet-proof  shield  could  easily 
be  provided  to  protect  the  chauffeur.  The 
empty  wagons  returning  to  the  base  are  sup- 
posed to  carry  sick  and  wounded,  to  assist  in 
the  prompt  evacuation  of  the  field  hospitals. 

A  brigade  wagon  train  in  service  in  the  field 
will  vary  from  70  to  100  wagons  and  teams,  ac- 
cording 'to  the  strength  of  the  brigade,  the  dis- 
tance from  the  depots  or  base  of  supplies,  the 
character  of  the  roads,  nature  of 'the  climate 
or  season  of  the  year.  Such  a  brigade  train  on 
the  march,  allowed  to  go  at  will,  as  the  roads 
average,  will  take  up  a  mile  of  road.  For  con- 
venience of  handling  it,  the  brigade  train  should 
be  divided  into  three  parts  of  from  20  to  25 
wagons  each.  These  lesser  divisions  of  the 
train  should  march  slightly  separated  from  each 
other.  Should  they  have  to  leave  the  road,  or 
halt  on  the  march,  each  separate  train  should 
pull  out  at  the  same  time  into  a  field  or  open 
space,  and  be  parked  with  the  mules  facing  the 
road.  In  such  position,  all  the  trains  can  stmuf- 
taneously  pull  into  the  road  and  occupy  their 
proper  space  and  distances  without  consuming 
time  in  waiting  for  each  other.  If  parked  with 
wagon  tongues  toward  the  road,  the  train  is 
ready  to  march  in  either  direction  which  neces- 
sity shall  require.  If  the  teams  are  parked 
three  or  four  deep,  that  number  can  start  si- 
multaneously at  the  word. 

In  Europe  nearly  all  the  work  of  transpor- 
tation from  railroad  is  by  motor.  To  ^ve  some 
idea  of  the  extent  of  the  transportation  prob- 
lem, the  example  of  a  division  may  be  taken. 
This  is  the  administrative  and  tactical  unit  and 
comprises  22,665  men,  4,463  horses  and  2,912 
mules.  The  daily  march  averages  12j^  miles 
and  the  road  space  is  15.4  miles.  Tfie  daily 
supplies  of  a  division  weigh  175,000  pounds. 
The  net  cargo  in  the  supply  trains  of  a  division, 
exclusive  of  pack  trains  and  artillery  ammuni- 
tion, is  2,143,000  pounds.  These  supplies  and 
the  regularity  of  renewal  are  essential  to  the 
well-being  and  morale  of  an  army. 


Lines  of  communication  comprise  the  base 
section,  where  supplies  are  accumulated  and 
forwarded  by  rail  and  boat;  the  intermediate 
section,  comprising  the  transportation  routes 
to  railroad;  and  the  advance  section,  wh^e  is 
found  the  great  problem  of  the  daily  renewal 
of  the  supplies  expended,  amounting  to  175,000 
pounds  for  a  division.  The  division  supply 
train  carries  two  days'  food  for  the  men  ana 
two  days'  forage  for  the  animals.  The  division 
train  transports  supplies  from  the  refilling  point 
to  the  distributing  point,  whence  distribution  to 
the  troops  is  made  iy  the  ration  and  field  trains. 
On  wagon  transportation,  capable  of  a  daily 
movement  of  only  18  miles,  a  division  has  a 
very  limited  radius  of  action  from  railhead. 

Ammunition  expenditure,  both  artillery  and 
small  arms,  is  enormous,  and  transportation 
must  be  provided  accordingly.  The  daily  ex- 
penditure per  man  for  small  arms  ammunition, 
formerly  calculated  at  240  rounds,  is  now  cal- 
culated at  1,000  rounds  per  day  in  action.  The 
Germans  have  48  machine  guns  per  regiment. 

For  efficiency  in  supply,  proper  organization 
must  be  had  in  the  transport  In  motor  trans^ 
port,  the  unit  is  the  truck,  its  driver  and  his 
helper,  and  the  best  truck  for  general  purposes 
appears  to  be  the  1 54-ton  truck.  These  units 
must  be  organized  into  companies.  Companies 
must  be  limited  to  the  number  of  trucks  that 
can  be  properly  supervised  by  one  man,  and 
also  to  the  number  that  can  be  properly  served 
by  one  supply  and  repair  truck.  In  addition  to 
the  supply  and  repair  truck,  arrangements  must 
be  made  for  shops  where  more  extensive  re- 
pairs can  be  made. 

The  most  convenient  and  efficient  division 
supjply  train  is  made  up  of  two  units,  each  com- 
prising 60  baggage  trucks,  IJ^  ton;  three  foel 
supply  trucks;  three  repair  trucks:  one  office 
truck;  four  high-speed  cars  for  officers;  eight 
motorcycles.  This  corresponds  to  an  organiza- 
tion of  squads  of  five  trucks,  two  squads  to  a 
section,  two  sections  to  a  platoon  and  three 
platoons  to  a  company,  with  a  personnel  of  a 
captain,  three  lieutenants  and  154  men. 

Edward  S.  Farrow, 
Consulting  Civil  and  Military  Engineer. 

ARMY-WORM,  the  caterpillar  of  the 
moth  Leucania  unipunctata.  The  adult  meas- 
ures about  one  and  a  half  inches  across  the 
expanded  wings,  which  are  dull  brown,  tfie 
anterior  pair  bearing  near  the  centre  a  small 
white  dot  which  has  suggested  the  specific  name. 
Like  most  moths,  this  species  flies  at  night  and, 
in  seasons  when  they  are  specially  abundant, 
arc  the  most  commonly  captured  insects  at 
lights  and  baits  of  sugar  or  syrup,  of  which 
they  are  very  fond.  The  eggs  are  usually  con- 
cealed on  herbage  in  fieldfs,  especially  where 
vegetation  is  luxuriant,  as  in  wheat  fields.  Un- 
less checked  by  enemies  the  caterpillars  quickly 
reach  maturity,  pupate  a  short  time  under 
ground,  emerge,  pair  and  lay  eggs  from  which 
a  larger  brood  than  the  first  is  hatched.  This 
brood,  after  devourins:  every  green  thing  soft 
enough  to  eat,  spread  destruction  as  they  march, 
army-like,  from  the  place  where  they  were 
hatched  to  fresh  feeding  grounds.  When  full 
grown  these  larvae  pupate;  some  for  only  a 
short  time,  others  until  the  following  spring. 
The  former  lay  eggs  for  a  third  brood  of  cater- 
pillars which  endeavor  to  pass  the  winter  as 
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larvae,  so  that  larva^  pupae  and  adults  may  be 
found  throughout  tne  year.  The  caterpillars 
attain  a  length  of  about  two  inches,  are  dark 
my,  striped  with  lig^t  yellow  and  green. 
Though  annually  conunon  east  of  the  Rocky 
Mountains  they  are  generally  so  well  controlled 
naturally  that  their  depredations  are  insignifi^ 
cant,  and  usually  when  they  do  become  a  pest 
their  enemies  so  quickly  master  them  that  they 
very  rarely  are  troublesome  in  the  sanie  locality 
two  vears  in  succession.  The  most  important 
of  these  enemies  are  fungous  diseases  and, 
especially,  parasitic  insects.  Artificial  controls 
are  almost  all  mechanicaL  Occasionally  the . 
'larvse  of  the  first  brood  may  be  noticed  in  time 
to  appljr  an  insecticide  (q.v.)  such  as  Paris 
green  mixed  with  soap-suds  instead  of  water  to 
make  it  more  adhesive  to  the  grass ;  but  usually 
the  safest  plan  is  promptly  to  bury  the  crop  by 
plowing,  or  to  bum  it.  if  migration  has  started 
a  strip  of  land  should  be  ploughed  across  the 
line  of  march,  harrowed  and  rolled  constantly 
to  crush  the  worms,  or  kerosene  emulsion,  di- 
luted only  five  times,  must  be  sprayed  upon  the 
advancing  worms  and  also  upon  their  recent 
feeding  ground.  The  name  army-worm  is  given 
to  other  species  of  caterpillars,  especially  to 
Laphygna  frugiferda,  which  is  better  known  as 
grass-worm.  Consult  ^Third  Report^  United 
States  Entomological  Commission  (Washington 
1883);  ^Bulletin  133>  Cornell  Experiment 
Station. 

ARN,  ARNO  or  AQUILA,  bish<H»  and 
archbishop  of  Salzburg:  b.  c  750;  d.  24  Jan. 
821.  Entering  the  Church  at  an  early  age,  he 
became  abbot  of  Elnon  or  Saint  Amond.  In  785 
he  became  bishop  of  Salzburg,  and  in  787  was 
an  envoy  to  Charlemagne  at  Kome  for  TassiTo 
III,  Duke  of  the  Bavarians.  The  Prankish  King 
made  Salzburg  an  ardibishopric  in  796  and 
Amo  became  first  archbishop  metropolitan  of 
Bavaria  and  received  the  pallium  from  Pope 
Leo  III.  From  that  time  he  began  to  take  an 
active  interest  in  the  government.  He  spent 
some  time  at  the  court  of  Charlemagne;  estab- 
lished a  library  at  Salzburg  and  presided  over 
several  s3mods  for  llie  improvement  of  the 
condition  of  the  Church  in  Bavaria.  With  the 
aid  of  a  deacon  named  Benedict,  Am  drew  up 
a  catalogue  of  lands  belonging  to  the  Church 
of  Bavaria  under  the  title  of  ^Indiculus'  or 
^Congestum  Amonis^  (Munich  1869,  published 
with  notes  by  F.  Keinz).  Many  other  works 
were  product  under  his  protection.  An  edition 
of  a  consuetudinary  of  Salzburg  appeared  in 
^Quellen  und  Erorterungen  zur  baynschen  und 
deutschen  Geschichte>  (Vol.  VII.  edited  by 
L.  Rockinger.  Munich  1856).  W.  Von  Giese- 
brecht  consiaers  Arn  the  author  of  an  early 
history  of  the  Prankish  kings  from  741-829,  in 
^Annales  Laurissenses  ma j ores,  ^  an  edition  of 
which  appears  in*  ^Monumenta  Grermaniae  his* 
torica  Scriptores^  (Vol.  I,  pp.  128-i31.  ed.  by 
G.  H.  Perz,  Hanover  1826).  This  work  is  the 
first  to  apply  the  name  ^^Deutsch^  to  the  German 
language. 

ARNA,  or  ARNES,  ar^ne,  large  animal  of 
the  ox  genus,  a  native  of  India  and  the  Indian 
Archipelago.    See  Buffalo. 

ARNAULD,  ar-no',  ancient  noble  family, 
among  whose  most  distinguished  members  are 
the  family  of  Auvergne.  (1)  Angeuque:  b. 
Paris,  24  Nov.  1624;  d  24  Jan.  1684.    She  was 


the  granddaughter  of  the  great  Amauld  and 
was  abbess  of  the  famous  nunnery  of  Port 
Royal  from  1678.  Consult  Lives  by  Martin 
0876);  Monlaur  (1901)  and  <Ang£lique  of 
Port  RoyaP  (1905).  (2)  Antoine:  b.  Paris 
1560;  d.  1619.  He  was  a  zealous  defender  of 
the  cause  of  Henry  IV,  and  was  distinguished 
for  several  political  pamphlets  and  for  his 
powerful  and  successful  defense  of  the  Univer- 
sity of  Paris  against  the  Jesuits  in  1594.  He 
drew  on  himself  the  hatred  of  the  Jesuits,  but 
was  esteemed  the  greatest  lawyer  of  his  time. 
His  numerous  chilaren  formed  the  nucleus  of 
the  sect  of  the  Jansenists  (see  Tansenius)  in 
France.  (3)  Antoine,  called  the  *^Great  Ar- 
nauld,*  youngest  child  of  the  lawyer  Antoine 
Amauld:  b.  Paris,  6  Feb.  1612;  d  Brussels,  9 
Aug.  1694.  He  devoted  himself  to  theology, 
and  was  received  in  1641  among  the  doctors  of 
the  Sorbonne.  In  the  same  year  he  attacked  the 
Jesuits  in  two  works,  ^De  la  fr^uente  Com- 
munion^ and  ^La  Theologie  Morale  des 
J^suites,^  the  first  of  which  occasioned  much 
controversy  because  it  applied  the  principles  of 
the  Jansemsts  to  the  receiving  of  the  sacrament 
After  1650,  when  Jansenism  had  become  an 
object  of  public  odium  and  the  watchword  of 
an  important  party  in  the  state,  Arnauld  en- 
gaged in  all  the  guarrels'  of  the  French  Jan- 
senists with  the  Jesuits,  the  clergy  and  the 
government,  was  their  chief  writer  and  was 
considered  their  head  The  intrigues  of  the 
court  occasioned  his  exclusion  from  the  Sor- 
bonne (1656)  and  the  persecutions  which  com- 
pelled him  to  conceal  himself.  After  the  recon- 
ciliation between  Pope  Clement  IX  and  the 
Jansenists,  in  1668,  he  appeared  in  public  and 
enjoyed  the  homage  which  even  the  court  did 
not  refuse  to  his  merits  and  talents.  He  now 
attacked  the  Calvinists  in  manv  controversial 
tracts  (^Renversement  de  la  Morale  de  Jesus 
Christ  par  les  Calvinistes^ ;  *L'impiet6  de  la 
Morale  des  Calvinistes,^  etc),  and  with  his 
friend  Nicole  composed  the  great  work,  ^La 
Perpetuity  de  la  Foi  de  TEglise  Catholique 
touchant  TEuchariste,^  in  opposition  to  them. 
On  account  of  the  new  persecutions  of  the 
court,  or  rather  of  the  Jesuits,  he  fled  in  1679, 
to  the  Netherlands.  He  was  a  man  of  a  vigor- 
ous and  consistent  mind,  full  of  solid  knowledge 
and  great  thoughts;  in  his  writings,  bold  and 
violent  to  bitterness,  undaunted  in  danger  and 
of  irreproachable  morals.  His  works  were  pub- 
lished at  Lausanne  between  1775  and  1783,  and 
again  at  Paris  in  1843.  There  is  no  modern 
biography.  For  his  philosophy  consult  Bouil- 
lier,  ^^Histoire  de  la  philosophic  cart^sienne* 
(Paris  1868) ;  and  for  lus  mathematical  achieve- 
ments consult  Bopp,  ^Abhandlungen  zur  Ge- 
schichte  der  mathematischen  Wissenschaften^ 
(Leipzig  1902).  (4>  Jacqueline  Marie,  sister 
of  the  preceding,  a  French  nun  better  known  as 
Marie  Ang61ique  de  Sainte  Madeleine.  She  was 
famed  for  piety  and  was^  prominent  among  the 
Jansenists.  She  was  prioress  of  Port  Royal. 
Consult  Life  by  Martin  (1873). 

ARNAUT  KEUI,  koi,  a  village  on  the 
European  side  of  the  Bosporus,  five  miles 
northeast  of  Constantinople,  of  winch  city  it  is 
a  suburb.  It  is  built  on  the  site  of  the  Byzantine 
Michaelion,  where  stood  the  more  ancient  Hes- 
tiae.  The  name  Michaelion  was  derived  from 
the  church  erected  there  to  Saint  Michael  by  , 
Constantine  and  rebuilt  by  Justinian.     It  was         t 
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broken  down  bv  Muhammad  II,  who  used  the 
materials  for  building:  the  citadel  at  Rumeli 
Hissar. 

ARNAUTS,    ar'nats,    or    ALBANIANS. 

See  Albania —  History. 

ARNDT,  amt,  Ernst  Morit2,  German 
poet  and  patriot:  b.  Schoritz,  on  the  Island 
of  Riigen  (then  Swedish  territory),  26  Dec. 
1769;  d.  Bonn,  29  Jan.  1860.  His  father  was 
a  prosperous  peasant  and  gave  his  son  a  good 
schoolmg  with  the  object  of  training  him  for 
the  ministry.  He  finished  his  studies  at 
Greifswald  and  Jena,  after  which,  deciding 
that   he   did   not  want   to    enter   the   clerical 

firofession,  he  visited  many  other  countries, 
n  1806  he  was  appointed  professor  of  history 
at  Greifswald.  Here  he  wrote  <Der  Geist  der 
Zeit^  (1807),  in  which  he  attacked  Napoleon 
with  such  boldness  that  after  the  battle  of 
Jena  he  was  obliged  to  flee  to  Sweden.  Three 
years  later  he  was  able  to  return  to  his  pro- 
fessorial work.  In  1812,  however,  he  was 
again  obliged  to  leave  the  country  and  this 
time,  on  the  invitation  of  Baron  von  Stein, 
he  went  to  Russia.  After  the  defeat  of  the 
French  in  Russia  in  that  same  year  he  re- 
turned to  Prussia  where  he  continued  to  ad- 
vocate German  unity.  He  was  in  the  mid^t 
of  the  agitation  that  resulted  in  the  War  of 
Liberation  which  culminated  in  the  battle  of 
Leipzig.  His  writings,  full  of  energy  and  fire, 
roused  the  German  patriots  during  this  period 
and  several  poems  which  he  wrote  then  were 
put  to  music  and  sung  by  the  soldiers;  since 
then  several  of  them  have  become  national 
songs.  Most  notable  of  these,  *Was  ist  des 
Deutschen  Vaterland?,>  is  now  sung  wherever 
German  is  spoken.  In  1817  he  married  the 
sister  of  Schleiermacher,  the  great  liberal 
preacher  and  theologian.  The  following  year 
ne  was  appointed  professor  of  histoiy  in  the 
newly-established  University  of  Bonn,  but  his 
liberal  views  brought  him  into  disfavor  with 
the  authorities  and  two  years  later  he  was 
suspended.  The  next  20  years  of  his  life  was 
spent  in  retirement  On  the  accession  of 
Frederick  Wilhelm  IV  to  the  throne  of  Prus- 
sia he  was,  in  1840,  restored  to  his  professor- 
ship at  Bonn.  In  1848  he  was  one  of  the 
deputation  to  offer  to  the  King  of  Prussia  the 
crown  of  Imperial  Germany.  Amdt's  fame 
rests  rather  on  his  ability  to  rouse  the  flres 
of  enthusiasm  in  others  than  on  any  great 
talents  displaved  in  his  work.  He  was  im- 
mensely popular  in  his  time  and  his  popularity 
was  founded  on  such  sincere  and  true  personal 
qualities  that  it  has  never  since  quite  died  out. 
His  chief  works  are  *  March  en  und  Jfugender- 
innerungen>  (1818);  ^Versuch  einer  Ge- 
schichte  der  Leibeigenschaft  in  Pommem  und 
Rugen>  (1803):  <Deutscher  Volkskatechis- 
mus>  (1812);  <Was  bedeutet  Landwehr  und 
Landsturm?>  (1813);  <Der  Rhein,  Deutsch- 
lands  Strom  aber  nicht  Deutschlands  Grenze^ 
(1813) ;  ^Erinnerungen  aus  meinem  anssem 
Leben>.  (Leipzig  1840).  The  latter  work 
forms  the  basis  of  E.  M.  Seeley's  ^Life  and 
Adventures  of  R  M.  Amdt>  (1879).  Vari- 
ous biographies  have  been  written,  the  best 
being  by  Schenkel  (Elberfeld  1869),  Langen- 
berg  (Bonn  1869)  and  Bauer  (Hamburg 
1882). 

ARNDT,  or  ARND,  Johann,  Carman 
Protestant  theologian:   b.   Ballenstedt,   Anhalt, 


27  Dec  1555;  d.  OXke,  Hanover,  11  May  1621. 
After  having  studied  at  Wittenberg,  Stiass- 
bttig  and  Basel,  he  was  made  pastor  at  Bade- 
boiti,  Anhalt,  1583.  This  place  he  filled  for 
seven  years,  when  because  of  a  dispute  with 
Duke  John  Ckorge  over  procedure  in  the  rit- 
ual he  was  deposed.  He  was,  however,  soon 
able  to  find  another  place  at*  Quedlinburg; 
but  here  he  was  so  mudi  disliked  by  the 
townspeople  that  in  1599  he  left,  ^oing  then 
to  Brunswick.  In  1611  he  was  appointed  gen* 
eral  superintendent  at  Celle,  Hanover,  where 
he  remained  until  his  death.  His  chief  works 
.are  <True  Christianity)  (1610);  ^Garden  of 
Paradise>  (1612).  The  best  English  transla-' 
tion  of  the  first  is  that  edited  by  Gharles  F. 
Schaeffer  (1868).  Of  the  latter  the  best  Eng* 
lish  translation  is  by  A.  W.  Bodim  (1716). 

ARNDT,  Wilhelm,  German  historian:  h. 
Lobsens,  Posen,  Prussia,  1838;  d  1895.  He 
was  graduated  from  the  University  of  (jot- 
tingen  and  became  connected  with  the  Uni- 
versity of  Leipzig.  For  many  years  he  was  a 
collaborator  on  the  '  Monumenta  Germanise 
Historica.>  His  chief  works  are  ^Kleine 
Denkmater  aus  der  Merowingerzeit^  (1874) ; 
^Schrifttafeln  zur  Erlemung  der  lateinischen 
Palaographie>    (1874.  3d  cd,  1898). 

ARNDTS  VON  ARNBSBBRG,  Ludwig, 

German  jurist:  b.  Amsberg,  Prussia,  19  Aug. 
1803;  d.  Vienna,  1  March  1878.  He  was  first 
appointed  professor  of  jurisprudence  at  Bonn, 
then  held  the  same  position  at  Breslau,  Mu- 
nich and  finally,  in  1855.  in  Vienna,  where  he 
remained  until  his  death.  In  1848  he  was  a 
member  of  the  National  Assembly  at  Frank* 
fiirt  where  he  advocated '  strongly  the  right 
of  Austria  to  enter  the  German  Confederacy. 
In  1871  he  was  knitted  by  the  Emperor  of 
Austria.  His  chief  works  are  ^Lehrbuch  der 
Pandekten>  (14th  cd,  1899) ;  <Juristische  En- 
cyclopadie  und  Methodologie>  (9th  ed.,  1895) ; 
^Die.Lchre  von  den  Vermachtnissen^  (3  vols., 
1875) ;  ^Gesammelte  zivilistische  Schriften' 
(3  vols.,  1874) ;  <Kritische  Uberschan  der 
deutschen  Gesetzgebung  und  Reditswissen* 
schaft>  (in  collaboration  with  Bluntschli  and 
Pozl,  8  vols.,  1854). 

ARNB,  am,  Thomas  Augustine.  English 
composer:  b.  London,  12  March  1/10;  d.  5 
March  1778.  His  father,  a  prosperous  trades* 
man,  sent  him  to  Eton,  then  to  law  school 
But  even  while  studying  law  Arne  devoted 
most  of  his  leisure  to  music,  becoming  an  ac- 
complished violinist.  Finally,  however,  he  de- 
cided to  abandon  the  legal  profession  m  favor 
of  his  music  His  first  notable  composition  was 
the  opera  < Rosamond,^  which  was  produced 
with  great  success  in  1733.  His  next  work; 
which  was  even  a  greater  success,  displayinR 
a  more  fluent  technique,  was  the  comic  opera, 
^Tom  Thumb,  or  the  Opera  of  Operas,* 
which  was  produced,  together  with  ^Comus,* 
in  1738.  His  success  encouraged  his  sister 
to  cultivate  her  voice  and  she  afterward  be- 
came a  famous  singer  under  the  name  Mrs. 
Gibber.  In  1736  he  married  a  popular  singer, 
Cecilia  Young.  With  her  he  made  a  very 
successful  two  years'  tour  of  Ireland  after, 
which,  in  1745,  he  became  composer  for  the 
Drury  Lane  Theatre.  «Rule  Britannia*  (q.v.), 
the   British   national   air,   is   his   composition. 
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In  1762  he  produced  <Artaxenies,>  an  opera  in 
the  Italian  style,  but  his  talents  were  not 
adapted  to  dramatic  effects  in  music.  His 
most  successful  pieces  were  simple  melodies 
and  glee  songs.  The  music  to  Garrick's  <Ode 
to  Shakespeare,^  played  in  1760  for  the  jubilee 
at  Stratford-on-the-Avon,  was  by  him. 
Consult  Homer,  ^Life  and  Works  of  Dr. 
Arne>    (London  1893),   . 

ARNETH,  Alfred,  Rltter  Von,  Austrian 
historian:  b.  Vienna,  10  July  1819;  d.  there,  30 
July  1897.  From  1848-49  he  represented  the  dis- 
trict of  Neuenldrchen  at  the  Frankfort  Par- 
liament; in  1861  was  elected  to  the  Diet  of 
Lower  Austria;  in  1868  was  made  director 
of  the  state  archives  and  president  of  the 
Academy  of  Sciences  (18/9).  His  chief 
works  are  ^Prinz  Eugen  von  Savoyen*  (3 
vols.,  1864)  ;  <Geschichte  der  Maria  Theresia* 
(10  vols..  1863-79) ;  ^Korrespondenzen  von 
Maria  Theresia,^  of  Marie  Antoinette,  Jo- 
seph n,  Leopold  II,  Katharina  von  Russland, 
etc.;  ^Graf  Cobenzl  und  seine  Memoiren^ 
(1885);  <Anton,  Ritter  von  Schmerling* 
(1895)  ;  <Aus  meinem  Leben>   (2  vols.,  1893). 

ARNHEM,  or  ARNHBIM,  Holland, 
town  in  the  province  of  Gelderland,  on  the 
right  bank  of  the  Rhine,  35  miles  southeast  of 
Utrecht.  It  was  once  fortified  but  the  forti- 
fications have  been  converted  into  public 
walks.  The  environs  of  Arnhem  being  more 
agreeable  than  those  o£  almost  anv  other  town 
in  Holland,  it  is  much  frequented  by  summer 
visitors.  Among  the  chief  buildings  may  be 
mentioned  the  Groote  Kerk,  or  h^h  church, 
containing  the  fine  monument  of  Charles,  Duke 
of  Egmont;  the  Prinzenhof,  the  town-house 
and  the  barracks.  Its  manufactures  consist 
of  cabinet  wares,  mirrors,  carriages,  mathe- 
matical and  physical  instruments,  etc.,  and 
there  are  numerous  paper-mills  in  the  neigh- 
borhood. Its  trade  partly  direct  in  grain  and 
partly  transit  to  Amsterdam,  Rotterdam,  etc, 
is  important.  In  the  Middle  Ages  it  was  a 
member  of  the  Hanseatic  League.  It  was 
taken  by  the  French  in  1672.  In  1795  it  was 
a(2:ain  stormed  by  the  French  who  were  driven 
from  it  by  the  Prussians  in  1813.  Pop.  (1910) 
65.685. 

ARNICA,  genus  of  plants  belonging  to  the 
natural  order  Compositig,  and  containing  18 
species,  mostly  northwest  American.  The 
most  important  species  is  arnica  montana,  a 
perennial  herb  found  in  upland  meadows  in 
western  and  central  Europe  but  not  extending 
to  Britain.  It  yields  an  essential  oil  in  small 
quantity  and  a  resinous  matter  called  amicin, 
CuH«(5«,  a  yellow  crystalline  substance  with 
an  acrid  taste.  The  tincture  prepared  from 
it  is  an  old  remedy  which  has  a  popular  repu- 
tation in  the  treatment  of  bruises  and  sprains. 

ARNIM,  ar'nim,  Elisabeth  von,  more 
generally  known  as  Bettina,  Ckrman  writer, 
sister  of  Clemens  Brentano  and  wife  of  Lud- 
wig  Achim  von  Amim:  b.  Frankfort-on-the- 
Main,  4  April  1785;  d.  Beriin,  20  Jan.  1859. 
Even  during  her  girlhood,  most  of  which  was 
spent  in  a  convent,  she  showed  signs  of  that 
eccentricity  which  characterizes  her  work. 
She  is  more  generally  known,  however,  on 
account  of  her  relations  with  Goethe  and  the 
publication  of  her  correspondence  with  him  " 
in  the  form  of  a  book  entitled  ^(^oethes  Brief- 


wechsel  mit  eioem  Kinde>  (1835).  This 
work,  though  for  long  accepted  as  genuine, 
proved  largely  fictitious,  (genuine  sonnets  by 
(joethe  quoted  in  it  were  not  addressed  to  her, 
but  to  Minna  Herzlieb.  In  some  of  her  other 
works,  as  in  *Dies  Buch  gehort  dem  Koni;' 
(1843),  and  its  sequel,  ^Gesprache  mit  Da- 
monen>  (1852),  she  attempts  to  expound  cer- 
tain sociological  and  political  theories  of  her 
own.  Her  supposed  correspondence  with 
Goethe  was  translated  into  English  by  her- 
self. Her  other  works  are  ^Die  Gimderode^ 
(1840)  ;  ^Klemens  Brentanos  Fruhlingskranz> 
(1844) ;  ^Ilius  Pamphilius  und  die  Ambrosia' 
(1848).  Her  collected  works  were  published 
in  Berlin  (11  vols.,  1853).  Her  youngest 
daughter  married  Herman  Grimm.  (See  Des 
Knaben  Wundeshosn).  Consult  Dege,  M., 
<Bettina  von  Amim>  (Kiel  1904);  Oehlke, 
W.,  ^Bettina  von  Amims  Brief romane'  (Ber- 
Un  1904). 

ARNIM,  Harry  Karl  Kurt  Bduard  Von, 

German  diplomatist:  b.  Pomerania,  3  Oct. 
1824;  d.  Vienna.  19  May  1881.  In  1864  he 
was  appointed  Prussian  envoy  at  the  Papal 
court.  In  1869  he  proposed  that  the  govern- 
ments should  appoint  representatives  to  be 
present  at  the  Vatican  Council,  a  suggestion 
which  was  rejected  by  Bismarck.  After  the 
recall  of  the  French  troops  from  Rome  he 
attempted  unsuccessfully  to  mediate  between 
the  Pope  and  the  Italian  government.  In  1871 
he  was  appointed  (German  commissioner  to 
arrange  the  final  treaty  with  France,  a  task 
which  he  carried  out  with  such  success  that 
he  was  appointed  German  envoy  at  Paris  and 
in  1872  became  Ambassador.  Differences 
soon  arose  between  him  and  Bismarck,  but 
the  latter  was  unable  to  recall  him  because 
of  the  great  influence  which  he  enjoyed  at 
court  and  the  confidence  which  the  Rnpcror 
reposed  in  him.  By  the  Conservatives  he  was 
regarded  as  Bismarck's  successor.  In  1874 
he  was  recalled  from  Paris  and  soon  after 
was  arrested  on  the  charge  of  embezzling 
state  papers.  He  was  condemned  to  three 
months'  imprisonment,  which  he  avoided  by 
leaving  the  country.  In  1875  at  Zurich  he 
published  a  pamphlet  in  which  he  attempted  to 
show  that  the  attack  on  him  was  caused  by 
Bismarck's  personal  jealousy.  He  made  re- 
peated attempts  to  be  allowed  to  return  to 
Germany;  his  request  had  just  been  granted 
when  he  died. 

ARNIM,  Liidwlg  Achhn  von,  German 
poet  and  novelist:  b.  Berlin,  26  Jan.  1781;  d. 
Wiepersdorf,  21  Jan.  1831.  He  studied  at 
(}6ttingen,  being  especially  interested  in  the 
natural  sciences.  He  first  attained  popularity 
by  writing,  in  collaboration  with  Clemens 
Brentano,  a  collection  of  old  German  folk 
songs  under  the  title  ^Dcs  Knaben  Wunder- 
hom>  (1808-19).  In  1811  he  married  Bren- 
tano's  sister,  Elisabeth,  who  herself  gained 
some  popularity  as  a  writer  (see  Arnim, 
Elisabeth  von).  His  novels  are  character- 
ized by  a  fantastic  imagination  of  great  origi- 
nalihr  especially  marked  in  <Theorie  der  elek- 
trischen  Erscheinungen>  (Halle  1799)  and 
<Hollins  Liebeleben>  (1802).  His  other  worics 
are     <Ariels     Offenbarungen>      (1804) :     <Der 

y5fl?}Jf/8*^/?l\<18^)i  ^^'«  Grafin  Dolores> 
(1810);      ^Halle     und     Jenisalem>      (1811); 
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<Isabelle  von  Agyptcn>  (1811);  <Die  Kronen- 
waditer^  (1817).  His  works  were  collected 
and  published  with  an  introduction  by  Wil- 
helm  Grimm  (20  vols.,  183^-48).  Consult 
Hartmann,  M.,  <L.  von  Amim  als  Dramatiker> 
(Breslau   1910). 

ARNIM-BOYTZENBURG,. Hans  Gcorg 
Von,  German  general  and  diplomatist:  b. 
Boytzenburg  1581:  d.  Dresden  1641.  He 
took  part  in  the  Russian  War  on  the  side  of 
Gustavus  Adolphus  and  afterward  fought 
with  Poland  against  the  Turks.  He  is  chiefly 
known  through  his  attachment  for  Wallen- 
stein,  by  whom  he  was  induced  in  1626  to  join 
the  imperial  forces  in  spite  of  his  Protestant 
convictions.  He  rose  rapidlv  to  the  rank  of 
field  marshal.  When  Walfenstein  was  dis- 
missed and  German  Protestantism  was  tot- 
tering he  quit  the  imperial  service  for  that  of 
the  Elector  of  Saxony.  He  fought  on  the  side 
of  the  Swedes  at  Breitenfeld  (1631).  at  the 
head  of  the  Saxom  army,  and  was  active  in 
forming  an  alliance  of  these  two  powers  in 
the  cause  of  their  common  religion.  The  re- 
appearance of  Wallenstein  caused  him  to  hes- 
itate and  open  negotiations,  without  conceal- 
ing his  plans  from  Gustavus.  After  the  death 
of  that  King  he  renewed  overtures  to  Wallen- 
stein. But  on  the  assassination  of  his  former 
commander  he  began  active  operations  once 
more.  He  won  an  important  victory  3t  Lieg- 
nitz  in  1634»  but  became  more  estranged  from 
the  Swedes.  The  peace  of  Prague  witnessed 
his  withdrawal  from  active  life.  In  1658  he 
was  imprisoned  in  Stockholm  by  the  Swedes, 
but  having  made  his  escape,  he  returned  to 
Saxony  and  died  in  the  midst  of  plans  to  raise 
an  army  to  liberate  German  soil  from  forei^ 
armies.  G)nsult  Helbig.  K  G.,  ^Wallenstem 
und  Arnim>  (1850)  and  <Der  Prage  Friede> 
(in  Raumer's  <Historisches  Taschenbuch,^ 
1858);  Kirchner,  E.  D.  M.,  <Das  Schloss 
Boytzenburg>  (1860)  ;  <Archiv  fiir  die  sach- 
siche  Geschichte>    (Vol  VHI,  1870). 

ARNO  (anciently  Amus).  one  of  the  lar- 
gest rivers  of  Italy.  It  divides  Tuscany  into 
two  parts  and  rises  in  the  Apennines  on  the 
east  of  Florence  on  the  border  of  Romagna, 
15  miles  west  of  the  sources  of  the  Tiber. 
It  then  turns  southward  toward  Arezzo,  after 
which  it  runs  westward  through  Florence  and 
enters  the  Mediterranean  four  miles  below 
Pisa.  In  ancient  times  Pisa  was  situated  at 
the  mouth  of  the  river.  Near  Arezzo  the 
Amo  b  connected  with  the  Tiber  through  the 
canalized  portion  of  its  tributary,  the  Chiana. 
It  is  navigable  for  barges  as  far  as  Florence. 
In  many  places  its  banks  are  protected  bv 
dykes  because  of  the  frequent  rises  to  which 
it  is  subject.  From  any  hill  in  the  neighbor- 
hood of  Florence  the  view  into  the  valley  of 
the  Amo  is  charming.  The  entire  course  of 
the  river  is  about  140  miles. 

ARNOBIUS  (called  «Afer.»  sometimes 
•the  Elder*),  a  teacher  of  rhetoric:  b.  Numidia, 
Africa;  flourished  about  300  a.d.  At  first  he 
was  a  fierce  opponent  of  Ghristianity;  but  he 
was  converted  and  wrote  seven  books,  <Adver- 
sus  Nationes^  (or  Gentes),  in  which  he  seeks  to 
refute  the  charge  of  his  contemporaries  that 
Christianity  was  the  cause  of  all  misery  in  the 
world.  To  this  point  he  devotes  books  I  and 
II.   T^e   other  books   are   a   polemic   against 


heathenism,  showing  in  III,  IV  and  V  the  folty 
and  immorality  of  the  polytheistic  mythology; 
while  VI  and  Vll  speak  of  the  heathen  temple 
and  sacrificial  service.  When  the  work  was 
composed  cannot  be  stated  exactly,  but  prob- 
ably it  was  after  303.  Amobius  was  neither  a 
clear  thinker  nor  a  skillful  writer.  The  work 
lacks  a  comprehensive  knowledge  of  the  Scrip- 
ture and  is  influenced  greatly  by  Lucretius  and 
Plato.  Greek  mythology  he  knew  only  from 
the  ^Protrepticus>  of  Qement  of  Alexandria, 
and  Roman  mythology  from  the  writings  of 
Cornelius  Labeo.  His  naive  modalism  is  merelv 
the  expression  of  a  very  superstitious  senti- 
ment, and  his  notions  concerning  the  origin, 
nature  and  continuance  of  the  soul  have  any- 
thing but  a  Christian-ecclesiastical  color.  He 
is,  on  the  wholcL  a  tedious  author.  The  work 
was  edited  by  Migne  in  ^Patrologia  Latina' 
(Vol.  XIV,  p.  399);  by  Reifferscheid  in  the 
^Vienna  Corpus  Scripti  Ecclesiastici  Latini' 
(1875,  English  translation  with  bibliography 
in  <Ante.Nxccnc  Fathcr5,>  Vol.  VI,  1887).  (Jon- 
suit  Moule,  H.  C.  G.,  in  <  Dictionary  Christian 
Biography^  (Vol.  I) ;  Heraog-Hauck,  <Real- 
encyklopadie^ ;  Kmger,  G.,  *Early  CSiristian 
Literature^  (with  bibliography,  p.  304)  ;  Spind- 
ler,  <De  Amobii  genere  (ficendi^  (Strassbui]g 
1901);  Schamagl,  ^De  Amobii  majoris 
latinitate>  (Gorz  1894-95). 

ARNOBIUS  THB  YOUNOSR.  Chris- 
tian  priest  or  bishop  in  (jaul,  who  flourished 
about  460  a.d.  He  is  the  reputed  author  of 
certain  writings,  concerning  wluch  scholars  are 
not  agreed,  except  that  they  belong  to  the  5th 
century.  They  include  <C>ommentarii  in  psalmos,^ 
which  are  usually  thought  to  be  the  work  of  a 
semi-Pelagian  Gaul,  though  they  may  have  been 
written  in  Rome;  ^Adnotationes  ad  quaedam 
evangeliorum  loca,^  which  seems  to  have  been 
used  in  the  supposed  gospel-commentary  of 
Theophilus  of  Antioch;  and  < Amobii  catho- 
lid  et  Serapionis  conflictus  de  Deo  trine 
et  lino.'  The  so-called  ^Praedestinatus'  may 
have  been  the  work  of  this  mysterious  Amo- 
bius. His  works  are  published  in  Migne,  ^Pa- 
trologia  Latina.^  Consult  Zahn,  ^Forschungen 
2ur  Geschichte  des  Kanons'  (Vol.  II,  pp.  104- 
19) ;  Baiimer,  S.  (in  <Der  Katholik,>  Vol.  II. 
pp.  398-406,  1887). 

ARNOLD,  Abraham  Kerns,  American 
soldier:  b.  Bedford,  Pa.,  24  March  1837; 
d.  1901.  He  was  educated  at  West  Point,  and 
commissioned  1st  lieutenant,  Fifth  Cavalry^  17 
July  1862.  He  was  brevetted  captain  for  gal- 
lant and  meritorious  service  in  the  battle  of 
Craines'  Mill,  Va.,  and  major  for  similar  service 
at  the  battle  of  Todd's  Tavern,  Va.  He  re- 
ceived a  congressional  medal  of  honor  for  gal- 
lantry in  action  at  Davenport  Bridge,  Va.,  18 
May  1864.  He  commanded  the  field  operations 
in  southeastern  Arizona  against  the  Apaches  in 
1879,  and  against  the  Crows  in  1887.  During 
the  Spanish-American  War  he  commanded  the 
2d  Ehvision  of  the  7th  Army  Corps  in  Cuba. 
He  wrote  ^ Notes  on  Horses  for  Cavalry 
Service>  (18»). 

ARNOLD,  Sir  Arthur,  an  Enf^ish  states- 
man and  author:  b.  1833;  d.  1902.  He  acted  as 
assistant  commissioner  to  administer  the  public 
works  acts  during  the  cotton  famine,  1863-66^ 
and  aftefward  wrote  *The  History  of  the  Cot- 
ton Famine.*     Other  literary  productions  have 


Qigitized  by  V^OOQIC 


ARNOLD 


818 


been  <From  the  Levant*  (1868) ;  ^Throufi^ 
Persia  by  Caravan*;  ^Social  Politics*;  and 
<Frce  Land*  He  sat  in  Parliament  as  a  Lib- 
eral member  for  Salford,  1880-85.  Established 
and  was  president  of  the  Free  Land  Lea^e 
from  1885  to  1895;  was  chairman  London 
county  council,  1895-96,  and  was  knighted  in 
June  1895.  He  was  a  brother  of  Sir  Edwin 
Arnold  (q.v.). 

ARNOLD,  Benedict,  a  colonial  governor 
of  Rhode  Island:  b.  England,  21  Dec.  1615; 
d.  20  June  1678.  He  was  a  leader  of  the  opposi- 
tion to  Samuel  Gorton's  settlement  at  Pawtuxet, 
1641.  His  knowledge  of  Indian  languages  en- 
abled him  to  effect  imi)ortant  negotiations  with 
the  Indians  in  1645.  In  May  1657  Arnold  suc- 
ceeded Roger  Williams  as  president  of  the 
colony,  and  upon  the  granting  of  the  royal 
charter  to  the  colony  in  1663  was  made  the  first 
governor,  being  re-elected  in  1664,  1669,  1677, 
1678.  He  took  an  active  part  in  the  reconcilia- 
tion and  union  of  the  two  colonies  of  Rhode 
Island  and  the  Providence  plantations.  The 
famous  windmill  at  Newport,  whose  erection 
was  long  ascribed  to  the  Northmen,  appears  to 
have  been  built  by  him. 

ARNOLD,  Benedict,  American  general, 
commonly  known  as  •The  Traitor*:  b.  Nor- 
wich, Conn.,  14  Jan.  1741:  d.  London,  Eng., 
14  June  1801.  He  descended  from  a  leading 
Rhode  Island  family;  was  fairly  educated.  He 
was  early  noted  for  atiiletic  prowess,  reckless 
daring  and  resource,  and  as  a  man  displayed  a 
proud,  passionate,  uncontrolled  nature,  quickly 
responding  to  affection  or  resentment.  He  be- 
came a  druggist  and  bookseller  in  New  Haven 
at  21 ;  prospered,  and  embarked  in  the  West 
India  trade.  At  the  news  of  the  battle  of 
Lexington  he  armed  a  body  of  60  volunteers, 
marched  to  Cambridge  and  proposed  the  cap- 
ture of  Ticonderoga  and  Crown  Point.  The 
Massachusetts  Provincial  Congress  gave  him 
supplies  therefor,  a  commission  as  colonel  and 
authority  to  raise  troops;  but  finding  at  his 
recruiting  ground  that  an  expedition  had  al- 
ready started,  he  l^^stened  after  it  and  claimed 
command  under  his  commission.  As  the  com- 
mander was  Ethan  Allen,  both  Allen  and  the 
troops  declined  to  pay  any  attention  to  it;  and 
Arnold  under  protest  accompanied  it  as  a  vol- 
unteer and  entered  Ticonderoga  beside  Allen. 
Four  days  later  he  was  joined  by  a  band  of  his 
own,  and  at  once  sailed  down  Lake  Champlain 
and  captured  Saint  John's. 

Refused  the  command  of  the  captured  forts, 
he  returned  to  Cambridge,  proposed  to  Wash- 
ington an  expedition  against  Quebec,  and  on 
11  September  left  for  the  Kennebec  with  1,100 
men,  to  cross  the  divide  between  its  head- 
waters and  the  early  Chaudiere.  After  a  fearful 
march  through  sleet  storms,  frozen  lakes, 
rapids  and  forests,  he  reached  Quebec  13  No- 
vember, scaled  the  heights  to  the  Plains  of 
Abraham  and  dared  the  garrison  of  thrice  his 
numbers  to  come  out  and  fight.  They  refused, 
and  reinforcements  from  Sir  Guy  Carleton  com- 
pelled him  to  fall  back.  On  the  arrival  of 
Montgomery  the  two  undertook  an  assault  (31 
December)  in.  which  the  latter  was  killed  and 
Arnold's  leg  shattered,  but  he  still  blockaded  the 
place  till  relieved  by  Wooster  in  April.  Mean- 
time he  had  been  commissioned  brigadier-gen- 
eral and  given  command  of  Montreal.    On  the 


expulsion  of  the  United  States  troops  from 
Canada,  the  British  planned  an  invasion  by  way 
of  Lake  Champlain,  and  Arnold  went  to  Ti- 
conderoga and  spent  the  summer  buildinR  a 
fleet  to  bar  their  way.  On  11  October  he  fought 
one  of  the  most  obstinate  and  heroic  naval 
battles  in  our  history,  near  Valcour  Island  off 
Plattsburg.  Hopelesslv  outnumbered,  he  never- 
theless escaped  with  the  most  of  his  boats  and 
all  of  his  men.  The  British  retired  to  Montreal, 
and  the  Americans  sent  Washington  the  3,000 
men  which  enabled  the  battles  of  Trenton  and 
Princeton  to  be  fought. 

(^e  of  .Allen's  men,  whose  promotion  had 
been  opposed  by  Arnold  on  the  ground  that 
he  had  plundered  officers'  baggage  in  Canada, 
brought  counter-charges  of  malfeasance  against 
him  in  December,  which  the  board  of  war  pro- 
nounced ^cruel  and  groundless.^  But  Congress 
in  making  five  new  major-generals,  19  Feb. 
1777  passed  over  Arnold,  the  senior  brigadier, 
on  the  ground  that  Connecticut  had  two  alreadXt 
and  appointed  Stirling,  Mifflin,  St.  Clair, 
Stephen  and  Lincoln,  all  of  whom  together  had 
not  a  tithe  of  Arnold's  abilities  or  achievements. 
He  had  a  right  to  be  enraged ;  but  he  contented 
himself  with  asking  to  be  made  ranking  officer 
as  before;  offered  to  serve  under  his  juniors 
for  the  present;  and  in  Tryon's  invasion  of 
Connecticut  in  April,  did  such  splendid  deeds 
that  Congress  foe  very  shame  gave  him  the 
major-generalship,  but  still  left  him  at  the  foot. 
Meantime  he  was  in  pressing  need  of  having 
his  claims  against  Congress  settled.  Pay  and 
supplies  were  .hard  to  extract  from  that  body, 
and  Arnold,  in  his  Canadian  expedition  and 
elsewhere,  had  used  his  own  money  freely  and 
pledged  his  credit  repeatedly  to  keep  the  move- 
ments from  utter  collapse  for  lack  of  them.  But 
the  claims  were  large.  Congress  was  suspicious 
and  dilatory,  Arnold's  business  was  half  ruined 
and  he  needed  the  money.  He  was  at  Philadel- 
phia, seeking  restoration  of  his  rank,  and,  his 
patience  exhausted  at  the  refusal  of  Congress 
to  act  in  his  behalf,  had  asked  permission  to 
resign,  when  Burgoyne's  invasion  of  1777 
loomed  up  imminent,  and  Washington  wrote 
urgent  and  repeated  requests  to  Congress  to 
send  Arnold  north  to  oppose  him.  Soothed  by 
this  flattering  request,  he  withdrew  his  resigna- 
tion and  hastened  north.  In  this  crisis,  it  is  to 
him  that  the  country  owed  its  salvation.  By  a 
decoy  messenger  he  scattered  St.  Leger's 
army  in  a  panic,  its  Indian  allies  turning  against 
it  and  butchering  the  whites  as  they  retreated. 
He  then  foiled  Burgoyne's  flanking  attempt  at 
F;'eeman's  farm  19  September,  unsupported  by 
Gates,  and  in  the  final  battle  of  7  October,  took 
command  without  official  right  and  routed  Bur- 
gojTie's  army.  This  victory  gained  for  the 
United  States  the  French  alliance,  and  ulti- 
mately the  surrender  at  Yorktown.  During  the 
engagement  Arnold's  leg  was  shattered  and  he 
remamed  in  Albany  disabled  till  spring.  On 
20  Jan.  1778,  Congress  restored  him  his  senior 
rank. 

In  June  he  was  given  command  of  Philadel- 
phia, where  he  became  engaged  to  a  beautiful 
girl  of  a  loyalist  family,  Margaret  Shippen. 
The  testimony  is  conclusive  that  she  had 
nothing  to  do  with  his  fall ;  but  her  family  and 
the  always  powerful  loyalist  society  of  Phila- 
delphia had  for  the  next  two  years  a  great  in- 
fluence over  him.    The  prospects  of  the  United 
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States  grew  so  bad  that  even  Washington  well- 
nigh  lost  all  hope;  the  English  government 
offered  such  seductive  proposals  that  many  pa- 
triotic citizens  considered  it  wanton  wickedness 
to  prolong  bloodshed  and  misery,  when  all  that 
the  war  was  waged  to  obtain  was  offered  with 
fair  guarantees.  Congress  was  so ">  faction-rid- 
den and  incompetent  that  many  more  thought' 
the  future  of  independence  most  calamitous 
even  if  it  could  be  obtained;  the  soldiers  were 
unpaid  and  unclothed,  deserting  fast  and  near- 
ing  a  dangerous  mutiny  which  soon  broke  out. 
In  this  state  of  things,  every  influential  officer 
at  odds  with  Congress  was  besieged  with  ex- 
pressions of  loyalist  opinion,  and  Arnold  was  in 
the  thick  of  all  that  could  shake  his  resolution. 
As  always,  he  lived  beyond  his  means,  and  as 
always  he  was  in  bitter  feud  with  the  other 
powers.  He  had  determined  to  retire  and  settle 
on  a  New  York  land  grant,  when  he  was  as- 
sailed with  a  series  of  charges  by  the  State 
authorities,  headed  by  Joseph  Reed,  president  of 
the  executive  coimcil.  Most  of  the  charges 
were  frivolous,  but  two  —  that  he  courted  the 
loyalists  at  the  expense  of  the  patriots,  and 
that  he  had  used  his  position  to  make  illegal 
purchases  —  were  serious.  A  committee  of 
Congress  acquitted  him  absolutely  except  on 
two  foolish  counts,  and  advised  ignoring  them: 
Arnold  was  satisfied  and  resigned  his  command. 
Reed  protested  on  the  ground  that  he  had  more 
evidence,  a  fresh  committee  referred  the 
charges  to  a  court-martial,  and  Arnold  spent 
month  after  month  urging  a  speedy  trial.  Reed 
with  eaual  pertinacity  delayed  his  •evidence'*  till 
more  than  a  year  after  the  first  indictment ;  the 
court-martial  returned  its  verdict  26  Jan.  1780. 
The  court  returned  the  same  verdict  as  the 
committee,  but  recommended  that  Arnold  be 
reprimanded  for  two  frivolous  counts,  and 
Washington  was  compelled  to  discharge  this 
odious  office.  He  did  it  in  the  mildest  of  terms, 
however,  and  offered  Arnold  the  post  of  honor 
in  the  next  campaign. 

But  it  was  too  late;  the  public  disgrace  im- 
posed on  Arnold  after  his  magnificent  services, 
wounds  and  losses  filled  him  with  determina- 
tion for  revenge,  justified  to  himself  by  the 
reasons  above  stated.  Inviting  examples  were 
put  before  him:  chiefly  of  Monk,  who  had  re- 
stored Charles  Hand  been  rewarded  by  honors 
and  gratitude;  more  pertinently,  of  Marlbor- 
ough's betrayal  of  James  II  by  taking  his  whole 
army  over  to  William;  and  others.  He  really 
seems  to  have  argued  himself  into  believing  that 
he  should  be  playing  the  part  of  a  patriot  by 
ending  the  war  at  a  blow,  restoring  peace  and 
prosperity,  giving  the  colonies  a  much  better 
government  than  they  had  now  or  before  the 
war,  and  practically  secure  independence  under 
the  English  offers;  and  that  this  once  done,  all 
parties  would  thank  and  honor  him,  as  he  could 
control  negotiations  with  the  English  govern- 
ment. This  decisive  blow  would  be  the  putting 
of  the  English  in  control  of  the  Hudson,  gain- 
ing at  a  stroke  the  object  of  Burgoyne's  and 
other  campaigns, —  severing  the  New  England 
colonies  from  the  rest  and  giving  the  enemy 
New  York,  the  central  colony.  For  this  end  he 
asked  of  Washington  the  command  of  West 
Point,  the  key  of  the  Hudson,  with  its  mass  of 
military  stores;  the  colonies  could  hardly  hold 
out  after  such  a  loss,  aside  from  the  strategic 
gain.    He  pleaded  ill  health  for  asking  this  m- 


stead  of  the  proffered  command;  and  Washini?- 
ton  accorded  it  to  him.  After  the  capture  of 
Andr^  he  escaped  to  the  Vulture,  and  issued  a 
proclamation  justifying  himself  and  asking  his 
countrymen  to  do  likewise,  making  glowing 
offers  to  deserters.  The  British  made  him  a 
brigadier-general,  and  on  20  December  he  sailed 
for  the  James  River,  where  he  burned  Rich- 
mond, entrenched  himself  for  the  winter  at 
Portsmouth  and  in  Jime  1781,  returned  to  New 
York.  In  September  he  was  ordered  to  raid 
New  London,  Conn.,  14  miles  from  his  birth- 
place. He  burned  a  quantity  of  shipping  and 
stores,  which  set  fire  to  and  partially  destroyed 
the  town ;  and  the  ^massacre*  of  Fort  Oris  wold 
was  achieved  by  a  detachment  on  the  other  side 
of  the  river  Thames. 

Shortly  after  the  surrender  of  Cornwallis 
in  October,  he  ^was  sent  to  London  to  confer 
with  the  ministry  on  the  further  conduct  of  the 
war.  The  King  and  the  court  received  him 
well ;  but  the  Liberals  denounced  him  as  bitterly 
as  the  Americans,  and  a  large  share  even  of  the 
Tories  distrusted  a  renegade  and  detested  a 
betrayer  of  his  trust.  The  officers  in  the  British 
army  despised  a  colonial  as  heartily  as  in  Brad- 
(dock's  days,  and  therefore  it  was  found  im- 
possible to  give  him  the  employment  in  the 
army  he  eagerly  coveted.  In  178/  he  removed 
to  New  Brunswick  and^  engaged  in  the  West 
India  tradef  with  two  sons;  but  in  1791  he 
returned  to  London.  The  next  year  he  fought 
a  bloodless  duel  with  the  Earl  of  Lauderdale.' 
for  a  stinging  insult  of  the  latter  in  debate  in 
the  House  of  Lords.  In  1794  he  went  to  the 
West  Indies  to  settle,  but  the  Anglo-French 
wars  made  it  impossible,  and  he  was  twice  ex- 
tricated from  great  personal  danger  by  his  alert 
resource.  He  rendered  great  service  to  the 
British  commanders  and  in  1795  was  thanked  by 
the  committee  of  West  Jndia  planters,  with  the 
wish  that  he  might  remain  in  public  service. 
He  also  formulated  olans  for  the  British  cap- 
ture of  the  Spanish  West  Indies;  a^  in  1796 
asked  for  military  service,  but  his  j-equest  was 
not  granted,  even  after  personal  solicitation. 
The  refusal  helped  greatly  to  break  him  down ; 
his  unthrifty  habits  had  drained  his  purse  and 
he  had  intense  pecuniary  embarrassments.  He 
was  active  in  fitting  out  privateers,  a  specular 
tion  which  gave  him  more  anxiety  than  profit; 
and  he  diea  atj50,  a  worn-out,  harassed,  un- 
happy man,  seeing  that  his  crime  was  also  a 
colossal  bltinder.  But  that  he  had  first  saved 
the  country  he  tried  to  ruin,  that  he  was  grossly 
wronged  and  greatly  tempted  on  his  best  as 
well  as  on  his  worst  side,  and  that  he  deserves 
far  more  pity  than  hate^  cannot  be  doubted. 
Consult  *Lives>  by  Sparks  (Boston  1838)  ;  I.  N. 
Arnold  (Chicago  1880);  Todd  (New  York 
1903). 

ARNOLD,  Bion  Joseph,  American  elec- 
trical engineer :  b.  Casnovia,  Mich.,  14  Aug. 
1861.  After  graduating  from  Hillsdale  College, 
in  1881,  he  studied  at  Cornell  and  the  Univer- 
sity of  Nebraska.  He  then  became  an  inde- 
pendent consulting  engineer,  and  as  such  be- 
came widely  known  as  a  traction  expert.  In 
this  capacity  he  was  connected  with  the  building 
of  the  New  York  subway,  the  rebuilding  of  the 
Giicago  street  railway  system  and  the  electri- 
fication of  the  New  York  Central  lines.  He 
was  one  of  the  first  to  introduce  the  use  of- 
alternating  current  and  single  phase  traction 
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systems,  and  he  was  tbe  inventor  of  a  great 
number  of  devices  lor  use  on  electric  railways. 
In  1903  he  became  president  of  the  American 
Institute  of  Electrical  Engineers. 

ARNOLD,  Sir  Edwin,  English  poet  and 
loumalist:  b.  Gravesend,  10  June  1832;  d.  24 
March  1904.  He  graduated  from  Oxford  in 
1854;  taught  for  a  while  in  Birmingham;  and 
became  principal  of  the  Sanskrit  College  at 
Poona,  near  Bombav,  where  he  rendered  im- 
portant service  to  tne  government  during  the 
mutiny  in  India.  Returning  to  London  in  1861, 
he  joined  the  editorial  stan  of  the  Daiiy  Tele^ 

Saph,  In  1888  he  was  made  K.  C.  S.  I.  After 
years  of  successful  newspaper  woric  he  be- 
gan in  1889  a  series  of  rambles  in  the  East,  of 
which  he  has  left  vivid  and  picturesque  ac- 
counts in  his  books  of  travel.  He  frequently 
visited  Japan  and  was  attracted  by  the  social 
and  artistic  side  of  Japanese  life.  He  twice 
visited  the  United  States  on  lecture  tours.  Of 
his  original  poetry,  inspired  by  Oriental  themes 
and  legends,  the  most  famous  work  is  ^The 
Light  of  Asia,  a  Poetic  Presentation  of  the  Life 
and  Teaching  of  Gautama>  (1876).  <Indian 
Idyils>  (1883);  <Pearls  of  the  Faith > ;  <Sa'di 
in  the  Garden > ;  <Thc  Light  of  the  Worid> ; 
^Potiphar's  Wife> ;  <India  Revisited> ;  *Japon- 
ica\  and  <The  Tenth  Muse  and  Other  Poems> ; 
<East  and  We8t>  (1896)  ;  <The  Voyage  of  Itho- 
baP  (1901),  are  among  his  many  works.  The 
popularity  gained  bv  ^The  Light  of  Asia>  was 
not  sustained  by  the  appearance  of  his  later 
poetical  works.   See  Light  of  Asia,  Thb. 

ARNOLD.  Edwin  Lester,  English  author, 
son  of  Sir  Edwin  Arnold.  He  has  written  *A 
Summer  Holiday  in  Scandinavia*  (1877);  'On 
the  Indian  Hills>  (1881);  <Bird  Life  in  Eng- 
land>  (1887)-  «EnglandasShcSeems>  (1888): 
the  novels  ^Phra  the  Phoenician*  (1890).  and 
<The  Story  of  Ulla>  (1895);  <Lepidus,  the 
Centurion,*  etc. 

ARNOLD,  George,  American  poet:  b. 
New  York  city,  24  June  1834;  d.  New  Jersey, 
3  Nov.  1865.  As  a  child  he  showed  a  talent  for 
drawing  and  for  some  time  studied  with  a  por- 
trait pamter  in  New  York.  He  soon  abandoned 
this  career  and  adopting  literature  as  a  pro* 
f  ession  he  contributed  prose  and  verse  to  Van- 
ity Fair,  The  Leader  and  other  periodicals  of 
his  day.  The  ^Macarone'  papers  established 
his  reputation  as  a  humorist,  and  the  ^Jolly  Old 
Pedago^e*  is  his  best  known  poem.  During 
the  Civil  War  he  did  military  duty  at  one  ox 
the  forts  on  Staten  Island.  His  published  vol- 
umes are  *Drift:  a  Seashore  Idyl>  (1866); 
<Poems,  Grave  and  Gay*  (1867);  <Poems* 
(ed.  with  a  biographical  sketch  by  Wm.  Winter, 
Boston  1870;  new  ed.,  1889). 

ARNOLD,  Isaac  Newton»  American  law* 
yer  and  author:  b.  Hartwick,  Otsego  County, 
N.  Y.,  30  Nov.  1815  J  d.  Cliicago,  24  April  1884. 
Admitted  to  the  bar  m  1835,  he  removed  in  1836 
to  (Chicago,  where  he  resided  the  remainder  of 
his  life,  engaged  in  legal  practice  and  taking 
an  active  part  in  politics.  From  1861  to  186S 
he  was  a  member  of  Congress,  and  had  a  prom- 
inent share  in  measures  leading  to  the  abolition 
of  slaverv.  His  ablest  speech  was  on  the  con- 
fiscation bill,  2  May  1862.  Upon  his  retirement 
from  Congress  President  Johnson  appointed 
him  an  auditor  of  the  United  States  treasury. 
A  lifelong  friend  and  intimate  of  Lincoln,  ht 


wrote  ^History  of  Abraham  Lincoln  and  the 
Overthrow  of  Slavery*  (1867;  new  ed,  1885). 
His  ^life  of  Benedict  Arnold;  His  Patriotism 
and  His  Treason*  (1870)  is  in  the  nature  of 
an  apologia.  ^Recollections  of  the  Early  Chica- 
go and  iTlihois  Bar*  appeared  in  1880.  Consult 
Washburnc;  E.  B.,  ^ Isaac  Newton  Arnold,*  an 
address  dehvered  before  the  C^cago  Historical 
Society  of  which  Arnold  was  president  for 
several  years  (Chicago  1884). 

ARNOLD,  Johann  Georg  Daniel,  Alsa- 
tian dialect  poet  and  jurist:  b.  Strassburg,  18 
Feb.  1780;  d.  there,  18  Feb.  1829.  He  was  edu- 
cated  in  his  native  city,  at  Gottingen  and  at 
Paris.  In  1806-09  he  was  instructor  in  French 
civil  law  in  the  Coblenz  Law  School  and  in  the 
latter  year  became  professor  of  history  at 
Strassburg  and  of  Roman  law  after  1811.  Hb 
lyrics  (in  High  German)  are  meritorious,  but 
he  is  at  his  best  in  <  Pentecost  Monday*  (1816). 
a  comedy  in  Strassburg  dialect  and  rhymea 
Alexandrine  verse,  pronounced  by  Goethe  *an 
incomparable  monument  of  ancient  Strassburg 
custom  and  language,  a  work  which  in  clear- 
ness and  completeness  of  intuition  and  in- 
genious delineation  of  detail  can  scarcely  be 
equalled.*  He  wrote  a  notable  legal  work  en- 
titled «Elementa  Juris  Civilis  Justinianei  cum 
Codice  Napoleoneo  et  Reliquis  Legum  Codici- 
bus  Collata*  (1812). 

ARNOLD,  Matthew,  EngUsh  poet,  essay* 
ist  and  critic :  b.  Laleham,  24  Dec.  1822 ;  d.  Liv« 
erpool,  15  April  1888.  The  eldest  son  of 
Thomas  Arnold  (q.v.),  the  historian  and  head- 
master of  Rugby,  he  was  taught  at  Laleham  by 
a  clerical  uncle,  and,  after  a  short  period  at 
another  school,  was  transferred  to  Kugby  in 
1837.  Here  he  woi^^a  prize  for  a  Byronic 
poem,  <Alaric  in  Rome*  (1840).  In  1841  he  en- 
tered  Balliol  College,  Oxford,  and  in  1843  he 
took  the  Newdigate  •prize  with  a  poem  on 
Cromwell,  which  sold  remarkably  well.  He 
graduated  the  next  vcar,  and  in  1845  was  elected 
to  a  fellowship  at  Oriel.  After  teaching  a  little 
at  Ru^by  he  became  private  secretary  to  the 
•Marqws  of  Lansdowne,  who  had  charge  of  the 
administration  of  public  instruction  (1847).  In 
1849  he  published  over  the  initial  ^A,*  a  smaU 
volume  entitled  <The  Strayed  Reveller,  and 
Other  Pocms,>  which  he  withdrew  from  cir- 
culation before  many  copies  had  been  sold.  In 
1851  he  was  appointed  an  inspector  of  schools, 
a  laborious  post  which  he  held  for  over  30 
years. 

In  1852  he  issued  his  -second  collection  of 
verse,  ^Empedocles  on  Etna,  and  Other  Poems,* 
of  which  the  semi-dramatic  title-piece  and 
^Tristram  and  Iseult*  were  the  chief  features. 
There  were  also  some  excellent  lyrics,  but  the 
volume,  though  full  of  promise,  was  somewhat 
too  academic  to  command  attention,  and  Arnold 
soon  withdrew  it.  In  1853  he  made  a  fresh 
attempt  with  <Poems  bv  Matthew  Arnold*  a 
New  Edition,*  which  included  the  best  pieces  of 
his  former  volumes,  except  ^Empedocles  on 
Etna,*  and  gave  for  the  first  time  two  of  the  finest 
of  his  ambitious  poems,  <Sohrab  and  Rustum,* 
and  *The  Scholar  (Jipsy.*  To  this  volume,  which 
went  throu^  three  editions  in  four  years,  he 
prefixed  as  a  preface  a  plea  for  the  establish- 
ment of  a  more  classical  and  simple  taste  in 
poetry.  This  was  important  because  it  laid 
down  the  main  critical  principles  Arnold  Wi^^^^T^ 
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himself  to  follow,  and  indicated  the  lines  of  his 
subsequent  opposition  to  many  English  habits 
and  beliefs. 

In  1855  he  published  a  second  series  of  his 
poems  mainly  consisting  of  previously  issued 
pieces  omitted  from  the  volume  of  1853,  but 
presenting  also  an  important  new  narrative 
poem  drawn  from  Scandinavian  mythology, 
*  Balder  Dead.^  His  poetical  work  had  now 
attracted  enougji  notice  to  secure  his  election, 
in  May  1857,  as  professor  of  poetry  at  Oxford. 
After  one  term  of  five  years  he  was  re-elected. 

His  10  years  of  lecturing  naturally  did  much 
to  formulate  his  critical  principles.  In  1861  he 
published  three  lectures  ^On  Translating 
Homer,  >  and  the  next  year  added  ^On  Trans- 
lating Homer:  Last  Words. ^  The  volumes  dis- 
played the  blended  strength  and  weakness  that 
were  to  mark  his  critical  work  as  a  whole. 
Their  style  was  admirably  simple  and  polished, 
but  was  marred  by  too  frequent  repetition 
of  phrases  and  over-emphasis  upon  favorite 
ideas.  The  matter  was  sound,  original,  bril- 
liant; yet  the  lecturer  devoted  too  much  atten-  ' 
tion  to  the  errors  of  individual  translators  and 
displayed  a  too  manifest  enjoyment  of  his  own 
cleverness,  which  involved  a  jaunty  disregard 
for  the  feelings  of  others.  Arnold  had  a  native 
gift  for  apprehending  and  expounding  the  es- 
sential principles  underlying  the  various  forms 
of  literature  that  appeal  widely  and  deeply 
through  a  long  period  of  time.  In  other  words, 
he  was  bom  to  comprehend  and  love  and  in- 
terpret works  of  classical  quality  —  particularly 
great  poetry.  With  works  of  more  individual 
quality,  with  much  of  mediaeval  and  romantic 
literature,  with  the  lighter  varieties  of  verse 
and  prose,  and  with  not  a  little  of  the  work  of 
his  contemporaries  he  was  scarcely  sure  in  his 
critical  touch.  He  was  not  altogether  catholic 
in  his  tastes  and  applied  his  formulas  too  rigor- 
ously, as  when  he  underrated  Shelley's  poetiy 
largely  because  it  did  not  furnish  such  *a  criti- 
cism of  lif e^  as  could  be  found  in  the  verse  of  his 
own  favorite,  ^A^ordsworth.  Then  a^n,  Arnold 
tended  to  forget  that  too  great  insistence  upon 
one's  own  ideas  and  bantering  sarcasm  toward 
one's  opponents  are  often  fatal  to  success  as  an 
advocate,  and,  despite  his  striving  after  disin- 
terestedness, he  was  a  bom  advocate  and  con-: 
troversialist.  At  bottom,  he  was  true,  simple, 
modest;  on  the  surface  he  was  flippant  ana 
dogmatic  and  rather  intolerant.  He  would  das- 
cuss  charmin&rly  and  brilliantly,  it  is  true,  sucK 
topics  as  <The  Study  of  Celtic  Literature* 
(1867),  on  which  he  could  scarcely  speak  with 
authority,  and  he  thus  exposed  himself  to  criti- 
cism by  inferior  men  who  were  able  to  lessen 
his  proper  influence  on  public  opinion.  In  1865, 
however,  the  first  series  of  his  ^Essays  in 
Criticism,  >  with  its  illuminating,  unpedanttc  dis- 
cussion of  important  writers,  both  classical  and 
modern,  placed  Arnold  above  all  contemporary 
English  critics  and  gave  his  utterances,  on  lit- 
erature at  least,  decided  authority  and  influence. 
British  insularity  and  superciliousness  in  liter- 
ary matters  could  not  be  uprooted,  but  were 
somewhat  pruned..  This  service  makes  Arnold 
a  public  benefactor,  whether  or  not  his  indebt- 
edness to  Sainte-Beuve,  Goethe  and  Heine  pre- 
vents our  ranking  him  among  the  world's  most 
original  critics.  But  he  did  more  than  convince 
some  of  his  countrymen  that  they  should  not 
foster  ^Philistine*  and  «barbarian»  tastes;  he 


gave  them  sound  critical  principles,  brilliantly 
phrased,  which  they  could  apply  not  only  to 
their  reading,  but  to  their  lives. 

Meanwhile,  he  had  been  performing  more 
overtly  practiod  services,  not  only  in  inspecting 
and  commenting  on  English  schools,  but  in 
studying  and  reporting  on  the  educational  sys- 
tems of  the  Continent.  ^Popular  Education  of 
France^  appeared  in  1861 ;  ^A  French  Eton*  in 
1864,  and  ^Schoob  and  Universities  of  the 
Continent  in  1868.*  The  next  year  he  published 
*  Culture  and  Anarchy*  (previously  issued  in 
the  Comkill  Magasine),  the  most  influential 
of  all  his  attacks  upon  philistinism,  especially 
in  social  matters.  In  his  sprightliest  bool^ 
^Friendship's  Garland*  (1871),  he  carried  the 
war  he  was  waging  under  the  banner  of  culture, 
or  of  ^sweetness  and  li^ht,*  more  specifically 
into  the  domain  of  politics,  where  his  success 
was  less  conspicuous,  partly  on  account,  it 
would  seem,  of  a  temperamental  unfitness  to 
grapple  with  the  practical  side  of  the  problems 
peculiar  to  the  new  field.  The  year  before  he 
had  made  a  still  more  venturesome  incursion 
into  the  domain  of  religion  and  theology.  Al- 
though a  few  of  the  more  advanced  of  his 
countrymen  were  prepared  to  welcome  his 
efforts  to  popularize  the  results  of  German  and 
French  investigation  of  Biblical  problems,  many 
of  his  readers,  repelled  by  his  apparent  unortho- 
doxy,  denounced  him  or  pitied  nim  for  his  hos- 
tility or  dislovalty  to  religion  and  the  Qiurch« 
both  of  which  he  was,  in  his  own  somewhat* 
detached  way,  heartily  endeavoring  to  serve. 
Nevertheless,  *  Saint  Faul  and  Protestantism* 
(1870),  ^Literature  and  Dogma*  (1873)— the 
best  of  the  series— <God  and  the  Bible*  (1875), 
and  <Last  Essavs  on  Church  and  State*  (1877) 
were  serviceable  in  breaking  down  prejudices, 
and,  however  lacking  in  permanent  value  as 
contributions  to  literature,  were  seemingly  pro- 
ductive of  lasting  benefit. 

During  most  of  this  period  of  brilliant  prose- 
writing  and  wearisome  school-inspecting  Ar- 
nold's far  from  copious  spring  of  poetry  almost 
ran  dry.  The  year  after  he  began  his  duties 
as  professor  of  poetry  at  Oxford  he  published 
his  experiment  in  tragedy  of  the  Grecian  type  — 
^Merope*  (1858).  No  reprint  of  it  was  needed 
until  1885.  In  1867,  the  year  he  was  superseded 
as  lecturer  at  his  alma  mater,  he  published  a 
volume  of  *New  Poems,*  in  which  he  made 
good  his  claim  to  rank  with  Gray  as  an  elegiac 
poet  by  his  beautiful  pastoral  elegy  ^Thyrsis,* 
in  honor  of  his  friend,  the  poet  with  whose 
name  his  own  is  often  associated,  Arthur  Hugh 
Qough  (q.v.),  and  by  the  equally  beautiful  and 
pathetic,  but  less  complex  and  academic  ^A 
Southem  Night,*  in  memory  of  his  brother, 
William  Delafield  Arnold,  director  of  public 
instmction  in  the  Punjab.  Another  elegy  of 
much  merit  was  ^ Rugby  Chapel,*  in  memory  of 
his  father,  written  10  years  oefore  in  the  short 
rhymeless  verses  he  liked  to  experiment  in. 
Elegiac  also,  in  the  sense  that  in  them  he  be-  ; 
moaned  the  passing  of  old  forms  of  faith  and  ( 
the  misery  of  buffeted  souls  like  his  own,  were  f 
the  nobly  beautiful  ^Stanzas  from  the  (Grande 
Chartreuse,*  another  poem  that  serves  to  link 
Arnold's  name  with  that  of  Gray.  In  1869  his 
poems  were  collected  in  two  volumes.  His 
woric  as  a  poet  was  now  practically  over,  save 
for  an  occasional  tribute  —  such  as  the  stanzas 
in  memory  of  Dean  Stanley  and  the  pathetic 
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poems  on  Getst,  the  dachshund,  and  other 
household  ^ts.  He  had  become  more  and 
more  reflective  and,,  in  consequence,  more  and 
more  prone  to  select  moral  and  intellectual 
themes,  rather  than  such  as  appeal  primarily 
to  the  simpler  emotions  and  stimulate  the 
creative  faculty  of  the  bom  lyrical  or  narra- 
tive poet.  His  creative  spontaneity  declined. in 
eqiiai  measure  with  the  increase  of  his  ar^- 
m<9itative  combativeness  and  of  his  absorption 
in  the  religious  and  political  problems  oi  the 
period.  For  about  a  quarter  ot  a  century,  dur- 
ing which  his  fame  spread  widely,  the  public 
knew  him  chiefly  as  a  man  of  letters  of  great 
versatility  and  of  acknowledged  authority '  in 
literary  criticism  rather  than  as  one  of  the  most 
highly  gifted  and  original  of  the  Victorian 
poets.  Reprints  of  his  poetry  had,  however, 
l)een  welcomed  in  1877  and  1885  —  not  to  speak 
•^f  the  selections  from  his  poems  made  by  nim- 
self  in  1878  —  and  before  he  died  a  grateful 
though  not  a  ¥dde  recognition  had  been  given 
to  this  earfier  and,  in  the  opinion  of  some,  more 
beneficent  and  attractive  side  of  his  genius. 
Much  of  this  admiration  had  been  yielded  to 
him  by  readers  who  had  found  that  his  poems 
of  religious  unrest  reflected  their  own  doubts 
and  regrets  even  better  than  the  similar  poems 
of  Clough.  Some  readers,  however,  were  at- 
tracted rather  by  the  clear  if  cold  perfection 
of  his  classical  poetic  style.  Since  his  death 
the  opinion  has  been  quite  freely  expressed  — 
with  more  reason,  perhaps,  by  the  second  of  the 
groups  of  readers  just  described  —  that  in  a 
generation  or  two  his  fame  will  rest  mainly  and 
securely  upon  his  work  in  verse. 

Despite  the  drudgery  of  the  post  Arnold 
served  as  an  inspector  of  schools  until  1883, 
when  he  was  enabled  to  retire  owing  to  the  fact 
that,  much  to  his  surprise,  Mr.  Gladstone  had 
caused  a  pension  of  £250  a  year  to  be  conferred 
upon  him.  His  home  had  been  for  some  years 
in  London,  then  in  the  neighborhood  of  Har- 
row, and  in  1873  he  had  settled  at  Cobham.  His 
domestic  life  was  uneventful  and  happy,  save 
for  the  deaths  of  children  and  other  parental 
afflictions.  During  his  later  years  he  continued 
his  critical  writing  in  the  magazines,  gathering 
his  articles  ii^ito  such  volumes  as  ^  Mixed  Essays^ 
(1879),  <  Irish  Essays  and  Others>  (1882).  and 
^Discourses  in  America'  (1885).  The  last 
named  was  composed  of  the  three  lectures  — 
< Numbers;  or, The  Majority  and  the  Remnant,' 
*  Literature  and  Science,*  and  ^Emerson' — 
which  he  delivered  during  his  first  visit  to  the 
United  States,  where  he  had  a  married  daughter 
living.  He  came  first  in  1883  and  lectured  into 
the  next  year;  in  1886  he  came  again.  In  1888 
a  volume  of  papers  *  Civilization  in  the  United 
States;  First  and  Last  Impressions'  was  pub- 
lished at  Boston,  but  not  in  England.  Besides 
collecting  his  essays  and  lectures,  he  also  edited 
during  this  period  several  volumes  of  selections 
from  favorite  authors —<  A  Bible-Reading  for 
Schools,'  (1872)— Isaiah,  chapters  4(V-66  — 
the  ^Six  Chief  Lives'  (1878)  from  Johnson's 
< Lives  of  the  Poets;'  selections  from  Words- 
worth (1879)  and  Byron  (1881).  <  Edmund 
Burke  on  Irish  Affairs'  (1881)  and  < Isaiah  of 
Jerusalem'   (1883). 

When  he  was  at  the  very  height  of  his  fame, 
he  died  suddenly  of  heart-disease  at  Liverpool, 
where  he  had  gone  to  welcome  his  daughter 
home  from  America.     He  was  buried  in  the 


church3rard  of  All  Saints  at  Lalefaam,  his  birth- 
place.   Sec  Empedocles  on  ^Etna. 

Bibliography.-- The  year  of  his  death  some 
of  his  literary  essays,  including  those  on  Gray 
and  Keats  contributed  to  Ward's  ^English 
Poets,'  were  gathered  under  the  title  ^Essays 
in  Criticism,  Second  Series.^  The  next  year  his 
^Reports  on  Elementary^  Schools,  1852-1882' 
were  edited  by  Sir  Francis  Sandford.  In  1895 
two  volumes  of  his  letters,  scarcely  great  as  lit- 
erature, but  full  of  intimate  and  valuable  de- 
tails, were  edited  by  Mr.  G.  W.  E»  Russell.  His 
<Note  Books'  appeared  in  1902.  Uniform  edi- 
tions of  his  writings  have  been  attainable  in 
America  for  over  20  years,  and  there  are  popu- 
lar one-volume  editions  of  his  poems.  Three 
critical  biographies,  each  of  brief  compass,  have 
been  devoted  to  him  —  one  by  Professor  Saints- 
bury  (1899,  < Modem  English  Writers'),  one  by 
Mr.  Hubert  Paul  (1902,  in  the  new  series  of 
^English  Men  of  Letters') — neither  thoroughly 
satisfactory  —  and  one  by  Mr.  G.  W.  E.  Russell 
(1904,  ^Literary  Lives' )*=Tnorc  of  a  study 
than  a  biography  on  account  of  Arnold's  wish 
that  no  formal  hfe  df  himself  should  be  under- 
taken. For  further  criticism  consult  Stedman, 
< Victorian  Poets'  (1885),  Walker,  Hugh,  <The 
Greater  Victorian  Poets'  (1895)  and  Dawson, 
W.  H.,  < Matthew  Arnold'  (1904),  as  well  as 
essays  by  (jcorge  E.  Wooaberry  (^Warner's 
Libraiy'),  Frederic  Harrison  (< Tennyson,  Rus- 
kin,  Mill'),  Lewis  E.  Gates  (<Three  Studies  in 
Literature'),  W.  C.  Brownell  (<  Victorian 
Prose  Masters'),  T.  H.  Ward  (Ward's  <Eng- 
lish  Poets,'  Vol.  IV,  enlarged  edition),  A.  Bir- 
rell  (<Res  Judicata'),  W.  N.  Guthrie  (< Mod- 
ern Poet  Prophets'),  W.  E.  Henley  (^ Views 
and  Reviews'),  Henry  James,  ^Matthew  Ar- 
nold's Essays >  (Boston  1908),  CHiapman,  < Eng- 
lish Literature^  (ib.  1910)  ;  Benson,  ^Leaves  of 
the  Tree'  (New  York  1911),  Leslie  Stephen 
(^Studies  of  a  Biographer,>  Vol.  II),  Richard 
Gamett  (< Essays  of  an  ex-Librarian'  and  the 
^Dictionary  of  National  Biography,'  supple- 
ment, Vol.  Ill)  and  the  late  Sir  J.  G.  Fitch's 
(*The  Arnolds  and  their  Influence  on  English 
Education').  There  is  an  excellent  iHbliog- 
raphy  of  Arnold's  writings  by  T.  B.  Smart 
(1892).  William  P.  Trent, 

Professor    of    English    Literature,    Columbia 
University, 

ARNOLD,  Richard,  German-American 
musician:  b.  Eilenberg,  Prussia,  10  Jan.  1845. 
He  came  to  the  United  States  when  a  child 
and  here  received  his  early  education  and  first 
musical  training.  At  the  age  of  four  he  was 
able  to  play  simple  melodies  on  the  violin,  and 
at  the  age  of  12  he  took  his  place  in  a  full 
orchestra.  In  1864  he  supplemented  his  ele- 
mentary training  with  a  course  in  the  Con- 
servatory at  Leipzig.  On  returning  to  America 
he  became  a  member  of  the  Theodore  Thomas 
orchestra.  In  1880  he  became  the  concert 
master  of  the  New  York  Philharmonic  So- 
ciety, a  position  he  held  continuously  until 
1909. 

ARNOLD,  Samuel,  English  composer:  b. 
London  1740;  d.  1802,  In  1760  he  was  ap- 
pointed a  composer  at  the  Covent  Garden 
Theatre,  and  set  to  music  the  ^Maid  of  the 
Mill.'  He  also  produced  the  oratorios  of  the 
< Prodigal  Son,'  the  < Resurrection, '  and  others. 
He  was  made  a  doctor  of  music  in  1773,  and  in 
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1783  was  appointed  organist  of  the  chapel 
royal.  He  edited  the  works  of  Handel,  in  36 
volumes  folio.  In  1794  he  was  made  organist 
at  Westminster  Abbey.  In  1798  he  composed  his 
oratorio  of  ^Elijah.*  Various  as  were  nis  com- 
positions, his  inventive  talent  was  but  limited. 
His  ^Cadiedral  Music*  was  published  in  1790. 
ARNOLD,  Samuel  Greene,  American 
historian:  b.  Providence,  R.  I.,  12  April  1821; 
d.  there,  12  Feb.  1880.  He  was  graduated  from 
Brown  University  in  1841,  and  traveled  exten- 
sively in  Europe,  South  America  and  the  East. 
He  was  lieutenant-governor  of  Rhode  Island 
1852,  1861-62,  and  sat  for  part  of  a  term  in 
the  United  States  Senate  1862-63.  He  wrote 
a  valuable  ^History  of  Rhode  Island  and  Prov- 
idence Plantations'  (2  vols.,  1860),  and  was 
for  many  years  president  of  the  Rhode  Island 
Historical  Society. 

ARNOLD;  Sarah  Louise,  American  edu- 
cator and  writer:  b.  North  Abington,  Mass., 
15  Feb.  1859.  She  received  her  technical  edu- 
cation as  a  teacher  at  the  Bridgewater  f  Mass.) 
State  Normal  School,  from  which  she  was 
graduated  in  1878.  After  teaching  for  some 
years  she  became  principal  of  a  training  school 
at  Saratoga,  N.  Y.,  then  supervisor  of  schools 
in  Minneapolis,  Minn.,  later  in  Boston,  Mass., 
and  finally,  in  1902,  was  appointed  dean  of  Sim- 
mons College.  She  has  written  extensively  on 
educational  subjects.  Chief  among  her  works 
are  ^Waymarks  for  Teachers'  (1894)  ;  a  se- 
ries of  readers,  ^Stepping  Stones  to  Litera- 
ture' (1897)  ;  ^Reading:  How  to  Teach  It' 
(1899):  <The  Mother  Tongue'  (in  collabora- 
tion with  G.  L.  Kittredge,  1900) ;  <Plans  for 
Busy  Work'  (1901);  ^Manual  for  Teachers' 
(1913). 

ARNOLD,  Thomas,  English  scholar, 
headmaster  of  Rugby  School  and  professor  of 
modern  history  in  the  University  of  Oxford: 
b.  Cowes,  Isle  of  Wight,  13  June  1795 ;  d.  12 
June  1842.  He  received  the  elements  of  his 
education  at  Warminster,  and  at  the  age  of  12 
was  removed  to  the  public  school  at  Winches- 
ter. Having  obtained  a  scholarship  in  Corpus 
Christ!  College,  Oxford,  he  entered  that  col- 
lege in  his  16th  year,  and  though  naturally  of  a 
shy  disposition  soon  became  remarked  for  the 
boldness  and  independence  of  his  views,  and 
the  ability,  firmness  and  zeal  with  which  he 
maintained  them.  In  181 5  he  was  elected  Fel- 
low of  Oriel  College,  and  both  in  that  year  and 
1817  obtained  the  chancellor's  prize  for  Latin 
and  English  essays.  His  views  had  been  early 
directea  to  the  Church,  but  some  scruples  as 
to  signing  the  articles  made  him  hesitate  for 
a  time.  At  length  these  scruples  gave  way  be- 
fore a  more  careful  examination,  and  he  took 
deacon's  orders  in  1818.  In  1819  he  settled  at 
Laleham,  near  Staines,  where  he  employed  him- 
self in  preparing  young  men  for  the  universi- 
ties, and  in  1820  married  the  sister  of  one  of 
his  earliest  school  and  college  friends,  Tre- 
venen  Penrose.  About  this  time  a  remarkable 
change  appears  to  have  come  over  him ;  his  re- 
ligious views  became  finally  settled  and  his 
whole  mind  appears  to  have  been  wound  up 
to  a  determination  to  use  life  diligently  and 
earnestly  for'  the  best  and  holiest  purposes.  At 
Laleham  he  had  much  leisure,  whidi  he  em- 
ployed partly  in  the  cultivation  of  general  lit- 
erature, and  partly  in  writing  articles  on  Ro- 


man history  for  the  ^Encyclopaedia  Metropolis 
tana'  and  collecting  materials  for  an  edition  of 
Thucydides,  whose  writings,  as  well  as  those 
of  Aristotle,  had  long  been  his  favorites.  In 
1828,  by  the  unanimous  vote  of  the  trustees, 
who  were  told  on  high  authority  that  ^he 
would  change  the  face  of  education  all  through, 
the  public  schools  of  England^  he  was  ap- 
pointed headmaster  of  Rugby  School  and  de- 
voted himsell  to  his  new  duties  with  the  great- 
est ardor.  While  ^ving  due  prominence  to 
the  classics  he  deprived  them  of  their  exclu- 
siveness  by  introducing  various  other  branches 
into  his  course,  and  was  particularly  careful 
that  the  education  which  he  furnished  should 
be  in  the  highest  sense  mor^l  and  Christian. 
His  success  was  remarkable.  Not  onlv  did 
Rugby  School  become  crowded  beyond  any 
former  precedent,  but  its  pupils  on  removing 
to  the  universities  carried  off  a  very  large  pro- 
portion of  prizes,  and  the  superioritv  of  Dr. 
Arnold's  system  became  so  generally  recog- 
nized that  it  may  be  justly  said  to  have  done 
much  for  the  general  improvement  of  the  pub- 
lic schools  of  England.  In  his  position  as  a 
director  of  the  London  University  he  zealously 
endeavored  to  extend  the  benefits  of  a  lite- 
rary and  scientific  education  to  all  classes  and 
creeds  without  excluding  religion;  but  failing 
in  his  efforts  to  make  examination  in  the 
Scriptures  rMuisite  to  obtain  a  degree,  re- 
signed his  office.  In  1841  he  was  appointed 
professor  of  modem  histoty  at  Oxford,  and 
delivered  his  introductory  course  of  lectures 
with  great  success.  The  works  by  which  Dr. 
Arnold  will  continue  to  be  best  known  are  his 
edition  of  Thucydides,  his  ^ Roman  History,' 
unhappily  left  unfinished,  and  his  ^Sermons,' 
most  of  them  prepared  for  his  own  chapel  at 
Rugby,  and  so  admirably  adapted  to  the  cir- 
cumstance^ of  the  youths  who  formed  the 
greater  part  of  his  audience,  that,  though  writ- 
ten hastily  and  at  broken  intervals  snatched 
from  other  labors,  they  are  justly  held  to  be 
models  in  their  kind.  Consult  Stanley^  A.  P., 
^Life  and  Correspondence  of  Thomas  Arnold' 
(Boston  1860)  ;  Worboise,  <Life  of  Dr,  Thomas 
Arnold'  (London  1859) ;  Fitch,  ^Thomas  and 
Matthew  Arnold'  (New  York  1892) :  Hughes, 
<Tom  Brown's  School  Days'  (London  1857). 
Also  biographies  in  (German  by  Wittig  (Han- 
over 1884)  and  Zinzow  (Stettin  1869). 

ARNOLD,  Thomas,  English  writer  on 
literature  and  editor  of  old  texts,  son  of  Dr. 
Arnold  of  Rugby,  brother  of  Matthew  Arnold 
and  father  of  Mrs.  Humphry  Ward:  b.  Lale- 
ham, 30  Nov.  1823;  d.  1900.  He  was  edu- 
cated at  Rugby  and  Oxford,  took  his  degree  in 
1845  and  was  appointed  colonial  school  in- 
spector in  Tasmania.  He  became  a  Roman 
Catholic  in  1856  and  was  associated  with  John 
Henry  Newman  as  professor  in  the  New  Cath- 
olic University  of  Dublin.  When  Newman  re- 
tired from  the  presidency  of  this  institution 
Arnold  followed  him  to  die  Oratoiy  at  Birm- 
ingham. He  appears  to  have  abandoned  Ca- 
tholicism for  a  time,  becoming  lecturer  and 
examiner  at  Oxford  and  at  the  Royal  Univer- 
sity of  Ireland.  After  his  wife's  death  in  1888 
he  was  again  closely  associated  with  Newman. 
Among  his  works  are  ^A  Manual  of  English 
Literature' ;  <Select  English  Works  of  WycUf ' 
(3  vols.,  1869)  ;   < Selections  from  the  Specta- 
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tor^ ;  < Beowulf  >  (text,  translation,  and  notes)  ; 
*  Henry  of  Huntingdon  >;  ^Symeon  of  Dur- 
ham V^  and  ^Chronicles  of  the  Abbey  of  Bury 
St  Edmunds^ ;  ^Passages  in  a  Wandering 
Life>  (1900),  containing  much  of  interest  con- 
cerning Cardinal  Newman  and  other  friends 
prominent  in  the  Tractarian  Movement. 

ARNOLD,  Thomas  Kerchever,  English 
educator:  b.  Stamford  1800;  d.  1853.  He  was 
educated  at  Cunbridge  University,  became  an 
AngUcan  clergyman  and  was  appointed  rector 
of  Lydon,  Rutlandshire.  He  was  successively 
editor  of  the  Churchman's  Quarterly  Magazine, 
the  Churchman's  Monthly  Comf  anion  and  the 
Theological  Critic,  ^  He  published  theological 
pamphlets  and  treatises,  ^  Short  Helps  to  Daily 
Devotion  >  (1847)  and  some  volumes  of  ser- 
mons. 

ARNOLD,  William  Rosensweig,  Ameri- 
can Orientalist:  b.  Beirut,  Syria,  14  Nov.  1872. 
In  1892  he  graduated  from  Ohio  Wesleyan 
University,  then  took  a  three-years'  course  at 
the  Union  Theological  Seminary.  The  follow- 
ing year  he  was  made  curator  of  the  depart- 
ment of  antiquities  in  the  Metropolitan  Mu- 
seum of  Art  m  New  York  city,  a  position  he 
held  for  two  years,  after  which  he  became  a 
lecturer  on  the  Old  Testament  and  professor 
of  the  Hebrew  language  and  literature  at  An- 
dover  Theological  Seminary.  In  1908  he  un- 
dertook similar  work  at  Harvard.  He  has 
written  ^Ancient  Babylonian  Temple  Records* 
(1896);  'The  Rhythms  of  Ancient  Hebrews> 
(1908);  *The  Passover  Papyrus  from  El- 
phantine>   (1912). 

ARNOLD,  Yuri  von,  Russian  composer 
and  writer  on  musical  subjects:  b.  St  Peters- 
burg, 1  Nov.  1811 ;  d.  1898.  He  studied  for  two 
years  at  Dorpat,  then  received  a  commission 
as  a  cavalry  officer,  in  which  capacity  he 
fought  several  battles  in  Poland.  After  the 
conclusion  of  hostilities  he  became  a  secret- 
police  officer.  Meanwhile  he  had  been  devot- 
mg  himself  to  a  studv  of  music  and  musical 
composition  and  in  1839  he  won  a  prize  of- 
fered by  the  St.  Petersburg  Philharmonic  So- 
ciety. Later  he  became  musical  critic  on  the 
Signale  at  Leipzig.  In  1870  he  was  appointed 
professor  of  vocJil  music  at  the  Moscow  Con- 
servatory. In  1888  he  received  an  appoint- 
ment at  the  Moscow  University  as  professor 
of  the  history  of  musical  art.  His  composi- 
tions are  <SvyetIana>  (cantata  1839) ;  <The 
Gypsy:  an  Overture  to  Boris  Godunov^  (op- 
era). Among  his  contributions  to  the  literature 
of  music  are  ^Theory  of  the  Ancient  Russian 
Church  and  Folk  Singing^  (1888)  ;  ^Is  it  pos- 
sible in  Musical  Art  to  Establish  a  character- 
istically National  School  of  Singing,  and  on 
what  Data  must  it  be  based?>  (1889). 

ARNOLD  OP  BRESCIA,  ,  bresh'a 
(Arnaldo  da  Brescia),  Italian  religious  and 
political  reformer  and  agitator:  b.  about  1100; 
d.  1155.  He  was  one^  of  the  disciples  ol 
Abelard,  and  on  returning  from  Paris  began 
to  preach  in  his  native  city.  In  this  way 
he  stirred  up  the  people  against  the  clergy; 
and  in  France,  whither  he  was  forced  to  flee 
in  1139,  he  also  found  numerous  adherents, 
for  the  immorality  and  arrogance  of  the  clergy 
excited  much  discontent.  The  flame  which  he 
had  kindled  could  not  be  extinguished  by  the 
excommunication  pronounced  against  him  and 


his  adherents  by  Innocent  II.  He  preached  his 
doctrines  in  safety  at  Zurich  in  Switzerland  till 
about  1144,  when  he  appeared  at  Rome,  where 
his   eloquence    occasioned    among  the   people 

great  disorder.  The  furious  multitude,  whom 
e  himself  could  no  longer  restrain,  revered 
him  as  their  father,  and  even  the  Senate  pro- 
tected him  till  Adrian  IV.  in  1155,  laid  an  in- 
terdict upon  the  city.  This  subdued  the  Ro- 
mans, and  Arnold  was  obliged  to  flee.  He  was 
taken  in  Campania  and  executed  at  Rome  and 
his  body  burned;  his  ashes  were  thrown  into 
the  Tiber  and  his  party  was  suppressed.  His 
followers  were  known  as  Arnolcusts. 

ARNOLD  OP  WINKELRIED,  wing'- 
k£l-red,  a  Swiss  hero,  who,  at  the  battle  of 
Sempach,  in  1386^  sacrificed  himself  to  ensure 
victory  to  his  countrymen.  The  Austrian 
knights,  dismounted,  had  formed  themselves 
into  a  phalanx,  which  the  Swiss  vainly  strove 
to  pierce,  when  Arnold,  rushing  on  the  spear 

E lints  of  the  enemy  and  burying  several  in 
s  breast,  thus  opened  a  gap  \n  the  fence  of 
steel.  The  Swiss  rushed  in  through  the  open- 
ing and  routed  the  Austrians  with  great 
slaughter. 

ARNOLDIST8.    See  Arnold  op  Brescia. 

ARNOLFO  DI  CAMBIO,  ar-n5l-f5  dS 
kaml)yo,  also  known  as  Arnolfo  di  Lapo, 
Italian  architect  and  sculptor:  b.  Colle,  Tus- 
cany, 1232;  d.  1302.  He  was  a  pupil  of  Nic- 
cola  Pisana,  the  sculptor.  He  has  been  con- 
sidered one  of  the  greatest  architects  of  Flor- 
ence of  the  Grothic  period  and  also  one  of  the 
greatest  sculptors  of  that  period.  The  Church 
of  Santa  Croce  in  Florence  is  one  of  his  ear- 
nest works.  In  1296  he  was  assigned  the  task 
of  reconstructing  the  cathedral  of  Florence. 
He  died  before  mis  work  was  completed,  only 
the  first  story  having  been  built,  and  his  sue* 
cessor  did  not  follow  out  his  plans. 

ARNON,  now  known  as  the  Wady  Mojib^ 
a  river  emptying  into  the  Dead  Sea.  It  is  a 
short  stream  not  over  13  miles  in  length,  but 
runs  through  so  rough  a  country  that  no  one 
has  been  able  to  follow  it  alon^  its  entire 
course.  At  both  sides  rise  towermg  cliffs  of 
limestone  and  basalt  rocks  often  reaching  a 
sheer  height  of  1,700  feet  Waterfalls  break 
its  course  in  two  places,  falling  from  no  great 
height  but  so  close  together  are  the  waits 
of  Qie  deep  gorge  that  the  thtmder  of  the 
falling  water  reverberates  miles  away.-  The 
Amon  is  mentioned^  in  the  Bible  in  several 
places.  In  Num.  xxi,  14,  15.  it  is  referred  to 
as  Moab's  frontier  supposedly  against  Sihon's 
kingdom  and  his  advance  to  the  river  is  also 
described  in  xxi,  28.  For  description  with 
photographs  consult  Schmidt,  N.^  <The  River 
Amon^  (in  The  Journal  ojf  Biblical  Litera- 
ture, 1906). 

"ARNQT,  William,  clergyman  of  the  Free 
Church  of  Scotland:  b.  Scone,  6  Nov.  1808: 
d.  Edinburgh,  3  June  1875.  He  was  educated 
at  the  University  of  Glasgow.  In  1838  he 
became  pastor  of  Saint  Peter's  Presbyterian 
CHiurch,  Glasgow.  In  1843  he  joined. the  Free 
(Hiurch  movement  and  became  pastor  of  Free 
Saint  Peter's  (Thurch,  Glasgow.  After  20 
years'  service  here  he  succeeded  Professor 
Rainey  as  pastor  of  the  Free  High  Church, 
Edinbiirgh,  serving  it*  until  his  death.  He 
came  to  America  three  times,  once  as  dele- 
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gate  to  the  Evangelical  Alliance.  He  was 
author  of  the  <Life  of  James  Halley^  (1842) ; 
<The  Race  for  Riches>  (1851) ;  <Laws  from 
Heaven  for  the  Life  on  Earth^  (2  vols.,  1857- 
58);  <The  Parables  of  Our  Lord>  (1864); 
<The  Life  of  James  Hamilton>    (1870). 

ARNOTTO,  coloring  matter  obtained 
from  the  seed  of  the  Bixa  orellana,  an  ever- 
green plant  indigenous  to  Brazil,  Cayenne,  and 
other  places.  It  is  used  in  dyeing  and  calico 
printing  and  as  a  coloring  ingredient  in  oint- 
ments, varnishes  and  also  for  butter  and 
cheese.  In  extracting  it  the  seeds  of  the  fruit 
capsules  are  crushed  and  fermented;  they  are 
next  rubbed,  mashed  and  the  coloring  matter 
washed  away.  The  water  is  next  drawn  oflF 
and  the  coloring  matter  allowed  to  div  in  the 
shade.  It  is  then  broken  into  cakes  and 
wrapped  in  leaves.  It  is  insoluble  in  water 
but  dissolves  with  a  red  color  in  alcohol,  fixed 
oils,  etc.  it  is  used  as  a  body>paint  by  the 
Indians  as  a  protection  against  mosquito-bites. 

ARNOULD,  ar'noo,  Sophie,  French  ac- 
tress and  singer:  b.  Paris  1744;  d.  1802.  She 
made  her  d6but  at  the  Grand  Opera,  Paris,  15 
Dec.  1757  and  attained  great  success.  For 
over  20  years  thereafter  she  was  the  most 
prominent  singer  at  the  Royal  Opera.  She 
created  the  role  of  Iphigenia  in  Gliick's 
^Iphigenia  in  Aulis.^  She  was  also  famed  for 
her  beauty  and  wit  and  was  intimate  with 
Helvetius,  D'Alembert,  Diderot,  Rousseau  and 
other  ^reat  men  of  the  time.  Her  epigrams 
and  witticisms  were  collected  and  appeared 
in  a  volume  under  the  title  of  ^Amouldiana.' 

ARNPRIOR,  Canada,  the  county-seat  of 
Pembroke,  Ontario,  situated  37  miles  west  of 
Ottawa,  on  the  Canadian  P.  and  Grand  Trunk 
railways,  at  the  junction  of  the  Ottawa  and 
Madawaska  rivers.  The  town  is  beautifully 
situated,  has  excellent  water  and  sewerage 
systems;  has  two  large  saw-mills  employing 
700  men,  sash  factories,  woolen,  knitting  and 
mica  factories  and  a  creamery.  Pop.  (1911) 
4,4(X5. 

ARNSBBRG,  ams1)erg,  Prussia,  capital 
of  an  administrative  district  of  the  same 
name,  province  of  Westphalia.  It  is  located 
on  high  ground  which  is  swept  on  three  sides 
by  the  nver  Ruhr,  overtopped  by  the  ruins 
of  the  old  castle  of  the  counts  of  Amsberg. 
Its  industries  consist  chiefly  of  the  produc- 
tion of  ^per,  spirits  and  beer  and  there  is  a 
large  railroad  repair  shop  there.  Not  far 
distant  in  the  Helve  and  Mohne  valleys  is  a 
storage  reservoir  dam  which  is  one  of  the 
largest  pieces  of  engineering  work  of  its  kind 
in  Europe.    Pop.  10,256. 

ARNSTADT,    Germany,    capital    of    the 

principality  Schwarzburg-Sondershausen,  12 
miles  south  of  Erfurt  on  the  banks  of  the 
Gera  on  the  Dietendorf-Ilmcnau  Railroad  It 
is  an  important  market  for  grain  and  other 
agricultural  products  raised  in  the  surround- 
ing country.  Its  manufacturing  industries 
are  textiles,  shoes,  gloves  and  beer.  There 
are  old  copper  mines  in  the  neighborhood  and 
salt  deposits.  Its  warm  springs  have  made  it 
an  important  summer  health  resort  Among 
.  its  notable  public  buildings  are  an  old  castle 
in  which  is  exhibited-  a  valuable  porcelain 
collection.    In  one  of  its  churches,  Saint  Bon- 


iface, the  famous  composer,  J.  S.  Bach,  was 
for  some  years  organist.     Pop.  17,907. . 

ARNULP,  King  of  Germany,  Roman 
Emperor  natural  son  of  the  East-Franldsh 
King.  iCarlmann  and'  Liutswinda,  sister  of 
the  North  Gaulish  Count  Ernert:  b.  about 
850;  d.  899.  He  was  elected  King  of  the 
East  Franksu  after  heading  a  revolt  which 
deposed  Karl  the  Fat  In  891  he  repelled  an 
invasion  by  the  Norsemen  and  drove  them 
out  of  his  kingdom.  Three  years  later  he 
led  an  army  into  Italy  where  in  896  he  had 
himself  crowned  emperor. 

ARNULF,' Saint,  bishop  of  Metz,  ances- 
tor of  the  Carlovin^an  rulers:  b.  582;  d.  6 
Aug.  641.  In  627  he  retired  from  the  bishop- 
ric and  became  a  hermit  in  the  Vosges.  Tne 
year  after  his  death  his  body  was  brought 
down  into  Metz  and  interred  in  the  church 
there  bearing  his  name. 

AROK-SZALLAS,  6r-6k-sal'ash,  or 
JASZ-AROK-SZALLAS,  Hungary,  privi- 
leged market-town,  44  miles  northeast  of 
Budapest.  It  has  a  large  trade  in  grain. 
Pop.  12,067. 

AROLSBN,  ^  a'rol-sen,  Germany,  town, 
capital  of  the  principality  of  Waldeck,  on  the 
river  Aar,  21  miles  northwest  of  Cassel.  It 
contains  a  castle,  art  gallery,  a  gymnasium  and 
a  parish  church  and  a  valuable  library. 
Rauch,  the  sculptor,  and  the  painters,  Wilhelm 
and  Friedrich  Kaulbach,  were  bom  in  Arol- 
sen.    Pop.  2,811. 

AROMA,  Greek  term  denoting  perfume. 
Many  plants  yield  a  more  or  less  delightful 
odor,  oft«i  due  to  volatile  oils  called  es- 
sences, which  can  be  separated  from  them  Iw 
suitable  processes.  Sometimes  odor  proceeds 
from  a  substance  which  cannot  be  seized  and 
to  which  the  name  of  aroma  is  more  particu- 
larly applied.  It  appears  that  substances  al- 
together, or  almost  altogether,  inodorous  may 
be  made  to  diffuse  a  strong  odor  by  the  mix- 
ture of  different  substances  which  facilitate 
their  volatilization.  Thus,  when  musk  is 
dried,  ammonia  is  separated  from  it  and  seems 
to  be  the  vehicle  of  the  odor  since  the  residuum 
becomes^  inodorous  and  yet  may  again  be  made 
as  odoriferous  as  it  was  at  first  by  impreg- 
ns^ting  it  with  a  quantity  of  the  substance 
which  had  been  carried  off.  Tobacco,  in  like 
manner,  owes  part  of  its  odor  to  ammoniacal 
salts  mixed  with  it  in  the  process  of  manu- 
facture. One  singular  fact  is  that  many  plants 
of  tolerably  strong  odor  yield  an  inodorous 
liquid  when  dissolved  in  water  and  yet  com- 
municate odor  to  the  oils  with  which  they  are 
macerated.     See  Perfumery. 

AROMATIC  COMPOUNDS,  a  numer- 
ous and  exceedingly  important  class  of  sub- 
stances, fundamentally  differing  from  the  fatty 
compounds  in  constitution,  and  named  from  the 
fact  that  the  earliest  known  representatives  of 
the  class  were  resins,  oils  and  balsams,  distin- 
guished by  a  marked  aromatic  odor.  The  name 
is  now  applied  to  all  substances  containing  a 
^benzene  nucleus*  (presently  to  be  described). 
Benzene  itself  is  the  simplest  example  of  an 
aromatic  body.  Its  formula,  expressed  in  the 
simplest  way,  is  C«H«,  but  when  the  attempt 
was  made  to  represent  the  composition  of  ben- 
zene by  a  ^structural  formula,'  numeroas  diffi- 
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culties  were  encountered.  For  exami^le,  benzene 
behaves  like  a  saturated  compound  in  most  re- 
spects, yet  it  contains  eight  atoms  less  of 
hydrogen  than  the  saturated  paraffin  ^hexane^ 
(GHii)  containing  the  same  number  of  carbon 
atoms.  Again,  any  or  all  of  the  hydrogen  atoms 
in  benzene  can  be  replaced  by  other  monovalent 
elements  (or  radicals)  ;  and  the  persistence  of 
the  group  C«  in  the  derivations  of  benzene,  even 
when  all  the  original  hydrogen  atoms  have  been 
replaced  by  other  elements  or  radicals,  indicates 
that  the  carbon  atoms  in  that  body  are  inti- 
mately related  to  one  another,  in  some  manner. 
Furthermore,  it  has  been  proved  by  experiment 
that  the  hydrogen  atoms  in  benzene  are  ^of 
equal  value,®  so  that  it  makes  no  difference,  in 
forming  a  substitution  compound,  which  atom 
of  hydrogen  is  replaced,  ana  this  fact  indicates 
that  the  hydrogen  atoms  should  occur  in  the 


structural  formula  synmietrically.  To  reconcile 
these  considerations  (and  many  others)  Kekul6. 
in  1865,  proposed  for  benzene  the  structural 
formula  preceding. 

The  syinmetry  of  the  body  with  respect  to 
hydrogen  is  here  evident,  and  the  persistence  of 
the  group  C»  is  explained  by  assuming  the  six 
carbon  atoms  to  be  united  to  one  another  in  the 
form  of  a  closed  chain,  supposed  to  possess 
sufficient  chemical  strength  to  maintain  its  own 
integrity,  save  under  exceptional  circiunstances* 
The  closed  ring  of  six  carbon  atoms  is  the 
^benzene  nucleus^*  referred  to  above, -which 
constitutes  the  distinctive  feature  of  the  aro- 
matic compounds  as  a  class.  It  will  be  observed 
that  in  Kekule's  structural  formula  the  carbon 
atoms  are  all  tetravalent,  just  as  the  carbon  is 
in  carbon  dioxide  (COa),  and  that  three  of  the 
four  valencies  of  each  carbon  atom  are  satisfied 
by  the  valencies  of  other  carbon  atoms,  while 
the  fourth  is  satisfied,  in  each  case,  by  a  hydro- 
gen atom.  Von  Baeyer  has  proposed  a  slightly 
different  structural  formula  for  benzene,  even 


more  symmetrical  in  appearance  than  Kekule's, 
but  wUch  raises  certain  questions  that  are  not 
yet  answered.  His  formula  is  as  shown  here- 
with.   The  closed  carbon  chain  is  present  here 


also,  but  only  three  of  the  valencies  of  each 
carbon  atom  are  definitely  provided  for,  and  it 
is  assumed  that  the  six  remaining  valencies 
(one  to  each  carbon  atom)  are  satisfied  by  a 


sort  of  •central  linkage,®  whose  precise  nature 
is  not  determined  or  defined.  It  is  customary, 
at  the  present  time,  to  exi)reiss  the  structural 
formula  of  benzene  in  the  simple  form  without 
attempting  any  explanation  of  the  fact  that  the 
carbon  atoms  are  here  apparently  trivalent. 
Much  thought  has  been  expended  upon  this 
matter,  and  the  constitution  of  benzene  is  one 
of  the  most  interesting  problems  in  the  realm 
of  organic  chemistry.  The  structural  formulas 
presented  above  are  not  to  be  taken  in  any 
sense  as  pictorial  representations  of  the  actual 
geometrical  configuration  of  the  benzene  mole- 
cule. We  know  nothing  at  all  about  the  shape 
of  a  molecule,  nor  about  the  way  in  which  its 
parts  are  associated  with  one  another,  in  space. 
The  structural  formulas  employed  in  chemistry 
are  mere  empirical  diagrams,  for  representing, 
to  the  eye,  the  chemical  properties  and  relations 
that  have  been  observed  in  the  laboratory. 

Compounds  have  been  prepared  whici  con- 
tain closed  rings  of  three,  four  and  five  atoms  of 
carbon,  respectively,  but  these  are  not  classed 
as  aromatic  compounds.  They  are  intermediate, 
in  general  properties,  between  the  aromatic 
series  and  the  fatty  series,  but  resemble  the 


latter  more  closely.  Compounds  are  also  known 
in  which  the  chain  is  closed  by  an  atom  of 
oxygen,  or  of  sulphur,  or  of  nitrogen.  Thus 
the  structural  formula  of  pyridine  is  as  shown 
herewith.  Such  substances  could  be  classed  as 
•aromatic  compounds®  by  an  extension  of  the 
definition  of  the  aromatic  group,  but  are  usually 
regarded  as  outside  of  the  limits  of  that  group. 
The  aromatic  compounds  are  so  numerous,  and 
include  so  many  substances  of -technical  im- 
portance, that  only  the  merest  outline  of  their 
general  character  can  be  given  in  this  place. 
In  general  it  may  be  said  mat  they  are  derived 
from  benzene  by  replacing  one  or  more  of  its 
typical  hydrogen  atoms  by  an  ecfoaX  number  of 
monovalent  radicals  (either  simple  or  com- 
pound). The  essential  features  of  these  substi- 
tutions may  be  illustrated  by  considering  the 
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dhlorobenzenes.  By  the  action  of  chlorine  upon 
cold  benzene,  several  substitution  products  are 
formed,  having  the  formulas  GH.C1,  GH4.CU 
GHaCls,  etc.  according  to  the  number  of  atoms 
of  hydrogen  that  are  replaced  by  the  chlorine. 
The  first  of  these  substitution  products,  C«H».Q, 
is  called  simply  ^^chlbrobenzene,*  and  it  is  to  be 
noted  that  since  the  hydrogen  atoms  in  the  orig- 
inal benzene  are  all  *of  equal  value^  (that  is, 
all  involved  symmetrically),  it  makes  no  diflFer- 
ence  which  hydrogen  atom  is  replaced  by  the 
chlorine;  hence  only  one  chlorobenzene  having 
the  formula  GiHb.CI  is  possible.  But  when  a 
second  atom  of  hydrogen  is  replaced  by  chlorine, 
the  resulting  compound,  CA.Qa  (known  as  di- 
chlorobenzene)^  can  exist  in  no  less  than  three 
distinct  isomeric  forms,  according  to  the  rela- 
tive positions  of  the  chlorine  atoms  in  the 
benzene  ring.  Let  the  structural  formula 
of  chlorobenzene  (C^H..C1)  be  represented  by 
the  skeletonized  scheme,  the  numbers  represent- 
ing the  several  groups  of  CH,  in  one  of  which 
the  hydrogen  is  to  be  replaced  by  a  further 
substitution  of  chlorine.  It  is  evident  that  the 
next  chlorine  atom  may  replace  a  hydrogen 
atom  at  any  one  of  the  five  vertices  to  which 
numbers  have  been  attached ;  but  it  is  also  evi- 
dent from  symmetry  that  the  two  positions 
numbered  *!'  must  be  considered  as  essentially 
identical,  as  far  as  the  product  resulting  from 
a  substitution  is  concerned,  and  the  same  is 
also  true  of  the  two  positions  marked  *2.*  Only 
three  essentially  different  ways  of  substituting 
the  second  chlorine  atom  need  therefore  be 
considered.  When  the  second  chlorine  atom  is 
situated  at  an  angle  adjacent  to  the  first,  the 
product  is  known  as  or//io-dichlorobenzene; 
when  the  second  chlorine  atom  is  separated  from 
the  first  by  one  vertex  which  still  retains  its 
hydrogen,  the  product  is  known  as  meta-diMo- 
robenzene ;  and,  finally,  when  the  two  substituted 
atoms  of  chlorine  are  opposite  one  another,  the 
product  is  known  as  para-dichlorobenzene.  The 
three  different  dichlorobenzenes  thus  shown  by 
the  structural  formula  to  be  possible  are  ac- 
tually known.  All  aromatic  compounds  having 
the  general  formula  CtH^Yj  (where  Y  is  a 
monovalent  element  or  radical)  occur  in  three 
isomeric  series,  just  as  the  chlorobenzenes  do, 
and  the  separate  compounds  are  distinguished, 
as  already  explained  in  the  case  of  dichloroben- 
zene,  by  the  prefixes  ortho-,  nveta-  and  para-. 
These  prefixes  are  frequently,  abbreviated  to 
single  letters,  in  works  on  chemistry.  Thus  p- 
dihydroxybenzene  is  often  written  in  the  place 
of    the    full    name,    *paradihydroxybenzene.* 


atoms  of  hydrogen  in  the  benzene  ring,  the 
hydroxyl  molecules  being  opposite  each  other 
(as  indicated  by  the  prefix  para-).  Its  struc- 
tural  formula,   therefore,   is  as   below.     The 


This  particular  substance  (used  in  photography 
and  commonly  known  as  *hydroquinone®)  is 
formed,  as  its  name  implies,  by  the  substitution 
of  two  molecules  of  hydroxyl  (HO)   for  two 
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ortho-  compound  having  the  same  composition 
(except  that  its  two  hydroxyl  molecules  are  in 
the  *ortho'  positions),  is  a  different  substance, 
known  more  familiarly  as  catechol,  or  pyro- 
catechin.  and  the  m«la-  compound  (where  the 
two  molecules  of  hydroxyl  are  in  the  *meta* 
positions)  is  qtdte  different  from  either  of  the 
others,  and  is  known  as  resorcinol.  The  sub- 
stitutions of  monovalent  radical^  for  the  hydro- 
gen atoms  in  benzene  are  by  no  means  limited 
to  two,  nor  need  the  radicals  tha^  are  substi- 
tuted be  alike.  Thus  pyrogallk  aad,  so  exten- 
sively used  as  a  developer  in  photography,  is 
obtained  from  benzene  by  the  substitution  of 
three  molecules  of  hydroxyl  for  three  mole- 
cules of  the  benzene  hydrogen*  and  it  there- 
fore* has  the  formula  GH».(0H)».  Vanillin, 
now  largely  used  in  the  place  of  extract  of 
vanilla  for  flavoring  confectionery  and  ices,  is 
benzene  in  which  three  atoms  of  the^  original 
hydrogen  have  been  replaced,  respectively,  by 
the  groups  (CHO),  (OCH.)  and  (OH).  On 
account  .of  the  typographical  difficulties  in- 
volved in  printing  the  structural  formulas  of 
the  aromatic  compounds,  chemists  often  specify 
the  constitution  of  these  compounds  by  num- 
bering the  original  hydrogen  atoms  of  the  ben- 
zene from  1  to  6,  and  then  specifying  by  num- 
ber, which  hydrogen  atom  has  been  replaced  by 
each  of  the  substituted  radicals.  Thus  vanillin 
(referred  to  above)  consists  of  benzene  in 
which  CHO  has  been  substituted  for  the  first 
hydrogen  atom,  OCH»  for  the  third,  and  OH 
for  the  fourth:  and  with  this  convention  the 
constitution  of  vanillin  may  be  expressed  thus: 
CHO:  OCH.:  OH  ==1:3:4. 

The  existence  of  tertiary  (and  higher)  sub- 
stitution products  of  benzene  makes  it  possible 
to  identify  the  ortho-,  meta-  and  para-  di;sub- 
stitution  compounds,  so  that  the  proper  designa- 
tion can  be  attached  to  each  of  them.  The  di- 
bromobenzenes  afford  a  good  example  of  the 
way  in  which  this  is  accomplished.  The  three 
essentially  different  compounds  obtained  by  sub- 
stituting bromine  for  two  of  the  hydrogen  atoms 
in  benzene  are  (according  to  the  notation  just 
given)  Br:  Br=l:  2,  Br:  Br=^l:  3,  and  Br: 
Br=l  :4,  these  being  ortho-dibromobenzene, 
meta-dibromobenzene  and  para-dibromoben- 
zene,  respectively.  Now  if  an  atom  of  hydrogen 
•  in  the  first  of  these  be  replaced  by  another  atom 
of  bromine,  it  is  evident  that  the  new  bromine 
atom  may  have  the  position  3,  4,  5  or  6 ;  but  the 
compounds  in  which  the  bromine  occupies  the 
positions  1  : 2  : 3  and  1:2:6  must  be  regarded 
as  identical,  as  will  be  seen  by  constructing  the 
diagram ;  and,  similarly,  those  in  which  it  occu- 
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pies  the  positicms  1:2:4  and  1:2:5  must  be 
considered  identical.  Hence  the  further  intro- 
duction of  bromine  into  ortho^dibromobenzene 
can  give  rise  only  to  the  two  distinct  tri-bromo* 
benzenes  1:2:3  and  1:2:4.  If  the  remain- 
ing dibromobenzenes  be  examined  in  the  same 
way,  it  will  be  found  that  meta-dibromoben- 
zene  can  yield  (upon  further  bromination)  the 
three  distmct  tri-bromobenzenes  1 :  2 :  3»  1 :  3 :  4 
and  1 :  3 :  3.  Finally,  it  will  be  found  that 
nara-dibromobenzene  can  yield  onlv  one  tri- 
bromobenzene ;  namely,  1 :  2 :  4 :  The  identifi- 
cation of  a  di-substitution  bromobenzene  as  or- 
tho«,  meta-  or  para-  is  therefore  seen  to  be 
equivalent  to  determining^  how  many  different 
tn-bromobenzenes  the  given  di-bromobenzene 
can  yield.  This  problem  has  been  fully  worked 
out  in  the  case  here  taken  as  an  illustration, 
and  it  has  been  shown  that  of  the  three  known 
dl-bromobenzenes,  the  ortho-  compound  is  the 
one  boiling  at  435**  R,  the  meta-  compound  is 
the  one  boiling  at  427  F.,  and  the  para-  com- 
pound is  the  one  melting  at  180*  F.  The  mode 
of  identification  here  discussed  in  detail  for 
bromine  substitution  products  can  be  applied  in 
other  cases  also,  but  the  labor  involved  in  the 
operation  is  so  great  that  it  is  usually  easier  to 
ascertain  the  proper  prefix  for  a  new  di-substi- 
tution compound  by  noting  which  of  the  bromo- 
substitution  products  must  be  used  as  a  starting 
point,  in  the  synthesis  of  the  proposed  com- 
pound. There  is  usually  but  little  difference  in 
the  boiling  points  of  ortho-,  meta-  and  para- 
compounds,  put  the  para-  compounds  have  the 
highest  melting  points.  The  benzene  ring  of 
ortho-  compounds  is  liable  to  be  broken  up  by 
oxidation,  while  in  the  other  two  classes  the 
ring  usually  persists.  The  followmg  general 
law  appears  to  hold  true  of  di-substitution  aro<^ 
matic  compounds :  When  a  radical  is  introduced 
into  a  benzene  ring  in  which  one  hydrogen 
atom  has  already  been  replaced  hj  a  radical, 
the  second  radical  .will  take  a  position  ^meta' 
to  the  first  one,  provided  the  first  was  COOH, 
SO»H,  NO^  or  (probably)  CN,  CHO  or 
CO.CHt.  In  most  other  cases  the  second  rad- 
ical will  mainly  take  the  ^para'  position,  though 
some  of  the  *ortho*  compound  is  almost  in- 
variably produced  at  the  same  time.  The  aro- 
matic Doaies  include  many  acids,  the  simpler  of 
which  may  be  conveniently  classified  according 
to  the  number  of  molecules  of  carboxyl 
^COOH^  that  they  contain,  and  according  to 
the  number  of  hydrogen  atoms  that  have  been 
displaced  in  the  original^  benzene  ring.  The 
simpler  and  more  familiar  aromatic  acids 
mostly  contain  one  carboxyl  group,  and  are 
therefore  said  to  be  •mono-carboxylic''  In  the 
mono-carboxylic  group,  benzoic  acid,  GHb.CO 
OH,  is  «mono-hydnc* ;  salicylic  acid,  GH4OH.- 
COOH,  is  *di-hydric*;  proto-catechuic  acid, 
GIL.(OH),.COOH,  is  «tri-hydric»;  and  gallic 
acid,  C.H,.(OH)a.COOH,  is  «tetra-hydric.» 
Numerous  substances  classed  by  the  chemist  as 
alcohols  also  occur  in  the  aromatic  group.  The 
simplest  of  these  (and  the  only  one  containing 
only  six  atoms  of  carbon)  is  phenyl  alcohol, 
which  is  also  known  as  phenol,  and  as  carbolic, 
acid.  This  substance  is  formed  when  benzene 
is  oxidized  by  peroxide  of  hydrogen,  in  accord- 
ance with  the  equation: 

C;H.  +   H.O,    =     aH..OH.    +     H.O. 
Benzene.  Hydrogen       Phenyl  al-  Water 

peroxide.  cohol. 


Phenol  is  called  an  alcohol  on  account  of  its 
chemical  structure  ^see  Alcohol),  but  it  differs 
widely  from  the  sUcohols  of  the  fatty  series, 
since  it  does  not  yield  an  aldehyde,  an  acid 
or  a  ketone,  and  it  is  not  easily  oxidized. 
Other  aromatic  alcohols  may  be  prepared  by 
replacing  a  hydrogen  atom  in  benzene  bv  one  of 
the  alcohol  radicals  (C«H»n+i)  o£  tfie  fatty, 
series^  and  then  substituting[  an  OH  group  for 
one  of  the  hydrogen  atoms  in  the  compound  so 
formed.  The  resulting  substance  has  widely 
different  properties,  according  to  the  position 
of  the  OH  group  so  introduced.  If  the  OH 
replaces  a  hydrogen  atom  in  the  alcohol  radical 
the  final  compound  is  called  an  alcohol;  but  if 
it  replaces  a  hydrogen  atom  in  the  original 
benzene  ring,  the  final  compound  is  more  ac- 
curately classed  as"  a  phenol.  For  example, 
if  CHa  be  substituted  for  an  atom  of  hydrogen 
in  benzene,  toluene  (GHs.CH«)  is  formed.  If, 
now,  OH  is  substituted  for  a  hydrogen  atom  in 
the  CH«,  the  resulting  substances  GH..CH.OH, 
is  known  as  benzyl  alcohol ;  while  if  the  OH  is 
substituted  for  an  H  in  the  original  i^ng,  we 
have  GH4.(0H).CH«,  a  substance  known  as 
cresol,  and  more  properly  described  as  a  phenol 
than  as  an  alcohol.  One  of  the  most  important 
members  of  the  aromatic  group  is  amido-ben- 
zene,  or  anifine  (q.v.). 

A.   D.   RiSTEEN. 

AROMATIC  VINEGAR,  a  liquid  con- 
sisting of  strong  acetic  acid,  and  obtained  by 
distilhng  crystallized  diacetate  of  copper.  Its 
aroma  is  due  to  the  presence  of  acetone,  but  it 
is  also  usually  highly  flavored  with  prepara- 
tions such  as  cloves,  calamus,  etc.  It  has  a 
pleasant  perfume,  and  its  vapor,  when  inhaled, 
has  a  powerful  effect  on  the  nostrils,  and  acts 
as  a  strong  excitant  on  the  whole  system.  The 
liquid  is  highly  corrosive. 

AROMATICS,  plants  (sometimes  animal 
and  other  substances)  which  have  a  spicy  odor 
and  pungent  taste  and  are  used  in  medicine, 
cookery,  and  perfumery.  They  are  largely  em- 
ployed to  disguise  the  taste  of  drugs,  are  usu- 
ally reputed  stimulant,  anti-spasmodic  and,  if 
})itter,  tonic  and  vermifuge;  externally  they  are 
applied  as  antiseptics,  local  anaesthetics  and 
counter-irritants.  Their  active  principles  are 
volatile  oils  obtained  by  distillation;  but  some 
contain  camphor-like  substances,  such  as  tur- 
pentine; others  are  .bitter  like  tansy;,  still  others 
contain  an  odorous  resin,  for  example,  myrrh 
and  benzoin;  and  lastly  there  are  those  with  a 
musky  odor,  such  as  the  musk  plant  (q.v.). 
Among  aromatics  and  the  families  to  which 
they  belong  are  peppermint,  thyme,  lavender, 
of  the  Lahiata  —  the  whole  plant,  especially  the 
leaves;  caraway,  dill,  anise,  of  the  Umhellifera 
—  the  seeds  or  seed  capsules;  ginger,  Zingibe- 
racece  —  the  root-stocks;  cinnamon,  cassia,  of 
the  Lauracece  Myrtacece  —  the  bark;  cloves, 
Myrface<e  —  the  flower  buds;  and  vanilla,  of 
the  Orchidacece  —  the  fruits.  In  some  cases 
the  aromatic  properties  are  diffused  throughout 
all  parts  of  the  plant,  but  also  are  often  con- 
fined to  particular  organs,  such  as  the  root,  in 
ginger;  or  the  bark,  in  cinnamon;  or  the  flow- 
ers, as  in  clovjcs ;  or  the  fruit,  as  in  vanilla ;  or 
the  wood,  as  in  aloes-wood. 

ARONA,  a-ro'na,  Italy,  ancient  town  near 
the  southern  extremity  of  Lago  Maggiore  and 
about  40  miles  northwest  of  Milan.    In  summer 
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there  is  steamer  service  to  Locarno,  Switzer- 
land. In  the  vicinity  is  the  colossal  statue  of 
San  Carlo  Borromeo,  70  feet  high,  exclusive 
of  the  pedestal,  42  feet  hif^h.  There  are  silk, 
cotton  and  metal  works  here.  Pop.  (1911) 
6^1. 

ARONHOLD,  a'ron-holt,  Siegfried  Hein- 
rich,  German  mathematician :  b.  Augerburg, 
1819;  d.  1884.  He  was  professor  of  mathe- 
matics in  the  School  of  Architecture  and  in 
the  School  of  Engineering  and  Artillery  in 
Berlin.  The  theory  of  the  forms  of  algebra  was 
developed  by  Aronhold  and  the  two  English 
mathematicians,  Cayley  and  Sylvester.  He 
was  also  one  of  the  founders  of  the  mathe- 
matical theory  of  invariants,  to  which  he  first 
contributed   the   symbolic  jnotation. 

AROO.    See  Arru  Islands. 

AROOSTOOK,  9-roos'tQk,  a  river  in 
Maine.  It  rises  in  Piscataquis  County,  Me.; 
flows  more  than  120  miles  in  a  circular  course 
and  enters  the  Saint  John  River  in  New  Bruns- 
wick., It  drains  an  area  about  2,300  square  miles 
and  falls  705  feet  in  its  course  within 
the  State,  and  thus  affords  valuable  water 
power.  It  was  an  important  factor  in  the  set- 
tlement of  the  long-pending  dispute  concerning 
the  boundary  between  the  United  States  and 
British  America. 

AROOSTOOK,  Lady  of  The,  the  title  of 
a  book  written  by  W.  D.  Howells  in  1879  —  one 
of  the  author's  early  works.  The  Aroostook  is 
a  trading  vessel,  and  the  lady  of  the  story  is 
the  sole  woman  passenger  in  a  voyage  across 
the  Atlantic.  The  story  is  strong  and  interest- 
ing, *and  contributed  greatly  to  the  early  repu- 
tation of  Mr.  Howells. 

AROUBT,  a'roo'a'.     See  Voltaire. 

AROUND  THE  WORLD  IN  EIGHTY 
DAYS,  a  noted  romance  by  Jules  Verne. 
Phineas  Fogg,  an  English  gentleman,  wagers 
that  a  man  can  travel  around  the  world  in  80 
days.  He  wins  his  wager  after  a  series  of  ex- 
citing adventures. 

AROUND-THB-WORLD      RECORDS. 

Many  years  have  elapsed  since  Mr.  Phineas 
Fogg,  M.  Jules  Verne's  mythical  hero,  accom- 
plished the  supposedly  impossible  task  of  cir- 
cumnavigating the  globe  in  80  days,  a  feat  which 
won  for  him  a  wager  of  $100,000  and  inciden- 
tally a  wife.  Since  that  •  time,  however,  so 
many  improvements  have  been  made  in  methods 
of  transportation,  so  many  new  routes  —  like 
that  of  the  Trans-Siberian  Railway  (q.v.) — 
have  been  completed  that  Mr.  Fogg's  once  re- 
markable trip  now  appears  in  the  light  of  an 
extremely  commonplace  achievement.  In  fact 
the  person  who,  to-day,  could  not  travel  around 
the  world  in  less  than  80  days  would  be  re- 
garded as  a  very  inexperienced  globe-trotter. 
The  first  serious  attempt  to  lower  Jules  Verne's 
imaginary  record  was  made  in  1890,  when  Miss 
Nellie  Bly,  who  represented  the  New  York 
World,  made  the  trip  around  the  world  against 
time.  She  was  followed  by  the  late  George 
Francis  Train,  and  both  succeeded  in  accom- 
plishing the  tour  in  less  than  70  days.  Ten 
years  later  Mr.  George  Griffith;  of  Chiswidc, 
England,  established  a  new  record  at  645^  days, 
but  this  record  stood  for  less  than  a  year,  it 
having  been  reduced,  in  1901,  to  60  days  and 
13V^  hours,  by  Charles. C.  Fitzmorris,  who  made 


the  trip  at  the  request  of  Hearst's  Chicago 
American.  The  success  of  Fitzmorris  was  the 
means  of  inspiring  many  persons  to  participate 
in  this  unique  form  of  record  breaking^  among 
the  contestants  there  being  several  journalists, 
the  representatives  of  European  and  Canadian 
papers.  All  attempts  to  lower  this  last 
record  were  unsuccessful,  however,  until 
December  1903,  when  Mr.  James  Willis 
Sayre  of  Seattle,  Wash.,  earned  ^e  honor 
for  record  breaking  by  girdling  the  globe 
in  54  days,  9  hours  and  42  minutes,  an 
achievement  that  lowered  the  Fitzmorris 
record  by  more  than  six  days  and  three 
hours.  On  17  July  1911,  Andre  Jager-Schmidt, 
a  reporter  on  Excelsior,  a  Paris  daily  news- 
paper, left  that  city  under  instructions  to  lower 
this  record.  The  trip  was  made  without  an  ac- 
cident or  any  unnecessary  delay  and  the  trav- 
eler arrived  in  Paris  on  2b  August,  having  suc- 
ceeded in  establishing  a  new  record  in  girdling 
the  earth.  M.  Jager- Schmidt's  official  time  was 
39  davs,  19  hours,  43  minutes  and  37  4/5  seconds 
but  this  time  would  have  been  lowered  to  the 
extent  of  a  few  hours  if  he  had  not  stopped  at 
Cherbourg  to  attend  a  reception. 

ARPAD,  the  conaueror  of  Hungary,  and 
founder  of  the  Arpad  dynasty,  which  reigned 
till  1301.  He  was  bom  in  the  second  naif 
of  the  9th  century;  died  in  907.  He  was  the 
son  of  Almus,  whom  the  seven  Maeyar  clans 
dwelling  in  the  steppes  northeast  of  the  Cas- 
pian Sea  had  elected  their  hereditary  chief 
about  889.  Thus  united  into  one  nation,  the 
Magyars,  mustering  about  25,000  warriors, 
crossed  the  Carpathians  and  conquered  Hun- 
gary, when  Arpad  was  elected  their  prince 
Arpad  made  a  raid  into  Italy  about  900  and 
returned  with  a  large  quantity  of  booty.  The 
first  crowned  king  of  the  Arpad  dynasty  was 
Saint  Stephen,  who  be«an  his  reign  in  997. 
I'his  dynasty  ended  with  Andrew  III  in  1301. 
Arpad  is  the  national  hero  of  Hungary,  and 
his  history  is  narrated  in  the  oldest  dironicles, 
mixed  up  with  the  national  legends.  His  ex- 
ploits also  form  the  theme  of  many  of  the 
popular  songs  of  the  country. 

ARPEGGIO,^  ar-ped'j6  (Italian,  from 
Arpa,  a  harp),  in  music,  the  playing  of  a 
chord  on  a  keyed  or  stringed  instrument  by 
sounding  the  notes,  not  together,  but  in  rapid 
succession. 

ARPINO,  ar-pe'no  (ancient  Arpinum), 
Italy,  town  in  the  province  of  Caserta  cele- 
brated as  the  birthplace  of  Caius  Marius  and 
Cicero.  It  is  situated  on  a  rising  ground  near 
the  river  Garigliano.  was  originally  founded 
by  the  Volsci,  and  became  a  municipal  town 
under  the  Romans  who  took  the  town  in  305 
B.C.  Its  inhabitants  became  full  citizens  in 
188  B.c  It  is  still  a  place  of  some  importance, 
possesses  a  royal  college  called  Collegio  Tul- 
liano  and  several  churches,  and  manufactures 
woolens.  Paper,  parchment  and  leather  are 
also  manufactured  nere  and  marble  is  quarried 
near  by.  Pop.  (1911)  10,309.  Consult  Kel- 
sall,  *  (Classical  Excursion  to  Arpino^  ((Jcneva 
•1820). 

ARQUEBUS,  arlcw^-bus,  an  ancient 
species  of  firearm  resembling  a  musket.  It 
was  fired  from  a  forked  rest,  and  sometimes 
cocked  by  a  wheel,  and  carried  a  ball  that 
weighed   nearly   two   ounces.     A  larger  kind 
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used  in  fortresses  carried  a  heavier  shot    See 
Ordnance. 

ARRACACHA,  ARACACHA,  ARRA- 
CACIA,  ar-ra-ka'chS,  a  number  of  plants  be- 
longing to  the  genus  Arracacia  of  the  Umhelli- 
fera  family,  all  of  which  have  tuberous  roots, 
which  are  used  by  the  natives  of  the  uplands 
of  Venezuela,  Colombia,  Bolivia,  Peru  and 
Chile  as  a  food.  They  boil  the  arracacha  and 
use  it  as  potatoes  are  used  in  other  countries. 
The  roots,  which  are  divided  into  a  number  of 
parts  resembling  large  carrots,  which  often 
take  the  shape  of  cow's  horns,  have  a  flavor 
somewhat  like  parsnips.  They  are  lighter  and 
more  palatable  than  the  potato;  and  they  are 
said  to  contain  more  nutriment  and  to  be 
more  digestible.  The  edible  arracacha  goes 
under  various  designations  and  even  botanists 
have  given  it  different  names,  the  principal  of 
which  are  conium  arracacha,  arracacha  cscw- 
lenta  and  arracacha  or  arracacia  xanthdrriza. 
The  plant  has  also  a  variety  of  native  names  ac- 
cording to  the  district  in  which  it  is  grown. 
The  esculenta  variety,  which  is  cultivated  ex- 
tensively in  Peru,  is  known  in  the  English 
market  under  the  name  of  the  Peruvian  carrot. 
Another  variety  is  grown  in  the  West  Indies 
where  it  is  extensivelv  cultivated  and  used  as 
an  article  of  food.  Some  authorities  say  it  is 
a  native  of  Jamaica,  while  others  assert  that 
the  West  Indies  variety  was  transplanted  there 
from  the  mainland.  A  liquor  for  the  treat- 
ment of  stomach  diseases  is  also  manufactured 
from  the  arracacha.  In  appearance  the  plant 
has  all  the  marks  of  the  umbelliferx  family; 
it  is  from  two  to  three  feet  in  height  and  has 
deeply  indented,  S3rmmetrical,  dark-green 
leaves  and  yellowish  or  dull  purple  flowers 
which  occur  in  compound  umbels.  The  arra- 
cacha, on  account  of  its  prolific  growth  and  its 
excellent  food  qualities,  was  at  one  time 
strongly  recommended  as  a  substitute  for 
potatoes.  Sir  WilUam  Hooker  of  the  Royal 
Horticultural  Society  of  England  was  mainly 
instrumental  in  its  introduction  into  Great 
Britain.  The  Messrs.  Vimorin  introduced  it 
into  France,  cultivated  it  themselves  and  in- 
duced others  to  do  the  same ;  and  Alph  de  Can- 
dolle  advocated  its  cultivation  in  Switzerland. 
But  all  the  attempts  were  failures,  as  the  plant 
did  not  grow  fast  enough  to  mature  before 
the  frost  came  and  killed  it;  for  it  requires 
somewhat  warm  climatic  conditions,  more  or 
less  evenness  of  temperature  and  the  imusual 
conditions  that  are  -  foimd  on  the  upland 
plateaus  of  the  Andes,  where  the  air  is,  on  an 
average  about  one-third  lighter  than  at  the 
level  of  the  sea-coast  lands.  These  conditions 
include  almost  constant  sunshine  and  plenty 
of  moisture^  never  excessive  yet  constant 
The  arracacha  grows  in  deep,  loose  soil  and  is 
generally  propagated  by  means  of  shoots  from 
the  crown  of  the  root.  In  all,  more  than  a 
dozen  species  are  said  to  exist  throughout  the 
long  length  of  the  Andes. 

ARRACK,  or  RACK,  a  name  applied  by 
Orientals  to  a  strong  spirituous  liquor  distilled 
from  rice,  from  the  juice  of  the  cocoanut,  date 
and  other  palms,  or  from  molasses.  The  arrack 
of  Gor  and  Colombo  in  Ce]^lon  is  distilled  from 
palm-juice  alone,  after  being  allowed  to  fer- 
ment; that  of  Batavia  and  Jamaica  from  rice 
and  molasses.    The  rice  is  turned  into  malt  by 


being  soaked  in  water  and  allowed  to  sprout, 
after  which  the  arrack  is  distilled  from  it  on 
fermentation  taking  place  in  the  same  way  as 
whisky  from  barley-malt  The  rice  is  also^ 
often  used  without  being  malted.  The  distilla- 
tion of  the  fermented  liquor  affords  the  third 
or  worst  sort  of  arrack*  this  mixed  with  a 
little  water  and  again  distilled  gives  the  second 
best  sort;  a  third  distillation  produces  the  best 
sort,  which  is  seldom  exported.  The  arrack 
sold  in  Europe  is  seldom  genuine.  Pure  ar- 
rack is  clear  and  transparent,^  with  a  yellowish 
or  straw  color,  and  a  peculiar  but  agreeable 
taste  and  smell;  it  contains  at  least  52  to  54 
per  cent  of  alcohol.  Not  much  of  it  is  im- 
ported into  England,  but  it  is  largely  drunk 
m  India  and  the  East  generally,  the  Indian 
and  Pacific  Islands,  Africa  and  South  America. 
The  arrack  of  Japan  is  known  as  saki. 

ARRAGONITB,  a  common  but  erroneous 
sx>elling  for  the  mineral  Aragonite   (q.v.). 

ARRAH,  India,  town  in  Bengal  in  the  dis- 
trict of  Shahabad,  53  miles  west  of  Patna. 
The  surrounding  cotmtry  is  fertile  and  well 
cultivated,  and  near  the  town  is  a  large  and 
beautiful  lake.  It  was  rendered  famous  dur- 
ing the  mutiny  of  1857  by  the  heroic  resistance 
of  a  body  of  20  English  civilians  and  50  Sikhs, 
cooped  up  within  a  detached  house,  to  a  force 
of  3,000  Sepoys,  who  were  ultimately  routed 
and  overthrown  by  the  arrival  of  a  small  Euro- 
pean reinforcement    Pop.  (1901)  46,170. 

ARRAH  NA  POGUB,  ar-r^  na  pog,  a 
play  by  Dion  Boucicault  (q.v.) 

ARRAIGNMENT,  in  the  practice  of  crim- 
inal law  the  calling  of  a  prisoner  by  his  name 
to  the  bar  of  the  court  to  answer  the  matter 
charged  upon  him  in  the  indictment  His  in- 
nocence being  presumed,  it  is  the  law,  and  is 
so  laid  down  in  the  most  ancient  books,  that, 
though  charged  upon  an  indictment  of  the 
gravest  nature,  he  is  entitled  to  stand  at  the 
bar  in  the  character  of  a  free  man,  without 
irons  or  any  manner  of  shackles  or  bonds,  un- 
less there  be  evident  danger  of  his  escape,  or 
of  violence  at  his  hands.  The  indictment  is 
read  to  him  or  he  is  furnished  a  copy;  he  is 
asked  by  the  court  whether  he  plead.s  guilty 
or  not  guilty  thereto.  If  indicted  for  a  felony 
the  criminal  must  personally  appear,  but  may 
do  so  by  counsel  m  case  of  a  misdemeanor. 
The  accused  may  then  ask  for  time  in  which 
to  make  answer  or  he  may  move  that  the  in- 
dictment be  set  aside,  or  he  may  demur  or 
plead. 

ARRAN,  ar'r^n,  Scotland,  island  in  the 
Firth  of  Clyde,  20  miles  long  and  10  miles 
wide,  with  an  area  of  165  square  miles.  The 
island  attains  its  loftiest  summit  in  (joatfell, 
which  is  2,900  feet  high.  The  southern  por- 
tion is  rather  hilly  than  mountainous,  and  con- 
tains several  arable  tracts  of  considerable  ex- 
tent and  tolerable  fertility.  The  geology  of 
Arran  has  attracted  much^  attention,  as  fur- 
nishing within  a  comparatively  narrow  space 
distinct  sections  of  the  great  geological  forma- 
tions. The  botany  possesses  almost  equal  in- 
terest, both  in  the  variety  and  the  rarity  of 
many  of  its  plants.  Among  objects  of  histori- 
cal interest  are  the  cave  of  Drumidoon,  relics 
of  Danish  forts  and  Druidical  stones.  Cattle 
raising  and  fishing  are  the  principal  industries. 
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Brodick  and  Lamlash  are  the  chief  harlwrs, 
both  on  the  east  coast.  About  half  the  popu- 
lation speak  both  Gaelic  and  English.  Pop. 
.(1900)  6,000.  Consult  <A  May  Week  in  Ar- 
ran>  (1882)  and  <The  Book  of  Arran>  (edited 
by  J.  A.  Balfour,  Glasgow  1910). 

ARRAN,  Earls  of,  the  extinct  Scottish 
title  of  the  earls  of  Arran  (not  to  be  confused 
with  the  modem  Irish  earls  of  Arran  — from 
the  Arran  or  Aran  Islands,  Galway — ^a  title 
created  in  1762),  borne  by  some  famous  char- 
acters in  Scottish  history.  Except  the  first 
earl,  Thomas  Boyd  and  James  Stewart,  all 
of  the  earls  of  Arran  were  of  the  Hamilton 
family.  James  Hamilton,  1st  carl:  b.  1475; 
d.  1529.  He  was  the  son  of  James,  first  Lord 
Hamilton,  and  Mary  Stewart,  daughter  of 
James  II  of  Scotland.  In  1479  he  succeeded 
to  his  father's  title.  In  1489  he  was  made  sher- 
iff of  Lanark,  appointed  privy  councillor  to 
James  IV,  and  in  1503  negotiated  the  mar- 
riage between  the  King  and  Margaret  Tudor. 
In  the  same  year  he  was  made  Earl  of  Arran. 
In  1504  he  was  lieutenant-general  of  the  Scot- 
tish realm  and  took  an  active  part  in  reducing 
the  Hebrides  and  was  sent  to  aid  John  of  Den- 
mark with  a  large  army.  In  1507  he  was 
Ambassador  to  France  and  on  his  return  was 
imprisoned  by  Henry  VII.  When  Henry  VIII 
came  to  the  throne  Arran  signed  the  treaty 
of  peace  between  the  two  countries  and  was 
given  command  of  a  fleet  equipped  to  aid 
France.  The  expedition  proved  a  failure.  He 
returned  to  find  his  rival  Angus  in  control  of 
the  government,  whereupon  he  turned  to  the 
French  party,  but  became  weary  of  it  and  on 
the  departure  of  the  Duke  of  Albany  was 
chosen  president  of  the  council  of  regency  and 
provost  of  Edinburgh.  After  anotner  short 
absence  he  was  kept  out  of  Edinburgh  by  the 
Douglases  and  a  battle  was  fought  on  30 
April  1520  in  which  the  Hamiltons  were 
worsted.  But  by  allying  himself  with  Angus' 
wife,  the  Queen-mother,  he  gained  another  op- 
portunity for  power,  which  he  held  from  1522- 
24,  when  he  was  forced  to  include  Angus  in 
the  government  An^s  was  finally  conquered 
in  1526  and  Arran  joined  the  King  ^t  Sterling. 
He  was  succeeded  by  James  Hamilton,  who 
was  also  Duke  of  Chatelherault :  b.  about  1515; 
d.  22  Jan.  1575.  On  the  death  of  James  V  he 
was  proclaimed  protector  of  the  realm  and  heir 
presumptive  to  the  throne.  He  was  a  zealous 
supporter  of  the  Reformation.  At  first  he 
supported  the  English  policy  in  opposition  to 
Cardinal  Beaton,  but  later  joined  the  French 

garty  and  became  a  Roman  Catholic.  In  1544 
e  signed  a  bond  repudiating  the  English  al- 
liance. In  1546  he  accepted  Mary  of  Lorraine 
as  a  sharer  in  the  government,  and  in  the 
meantime. was  forced  to  meet  the  English  army 
at  Pinkie,  where  the  Scots  were  defeated.  He 
reluctantly  agreed  to  the  marriage  of  the 
Dauphin  with  Mary,  whom  he  had  designed  for 
his  son,  and  accepting  a  duchy  in  France,  al- 
lowed his  title  to  descend  to  his  eldest  son.  On 
12  April  1554  he  abdicated  in  favor  of  the 
Queen-mother,  whose  government  he  supported 
until  the  capture  of  Edinburgh  by  the  lords  of 
the  congregation,  when  he  declared  himself  on 
their  side  and  took  the  covenant.  After  sev- 
eral vacillations  among  die  various  factions 
he  was  declared  a  traitor  and  went  into  exile 


for  fire  years.  He  went  to  France;  returned 
after  the  murder  of  Mary's  husband  and  on 
her  abdication  was  nominated  one  of  the  re- 
gents, whereupon  he  returned  to  Scotland, 
acknowledged  Tames  as  king,  but  treacher- 
ously supported  the  cause  of  Mary,  and  when 
the  regencv  was  given  to  Lennox  called  a  par- 
liament which  annulled  the  King's  coronation. 
In  August  he  was  declared  a  traitor,  lost  his 
estates  and  finally  in  1573  acknowledged 
James'  authority  and  laid  down  his  arms.  lie 
married  Margaret,  daughter  of  James  Doug- 
las, 3d  Earl  of  Morton,  and  had  several 
daughters  and  four  sons.  James,  his  eldest 
son,  succeeded  him  as  3d  Earl  of  Arran:  b. 
1537;  d.  1609.  He  was  betrothed  to  the  Princess 
Elizabeth  and  was  early  involved  in  political 
broils.  He  was  seized  as  a  hostage  in  1546 
by  the  murderers  of  Cardinal  Beaton.  Later 
he  went  to  France  in  command  of  the  Scots 
Guards  and  in  1557  distinguished  himself  in 
the  defense  of  Saint  Quentin.  He  was  a  strong 
adherent  of  the  Reformed  doctrine.  At  the 
wish  of  Mary  he  was  declared  a.  traitor  in 
1559  and  to  escape  arrest  he  fled  to  Geneva 
and  England  He  returned  to  Scotland  in  Sep- 
tember, supported  his  father  against  Mary  of 
Lorraine,  upheld  the  alliance  with  Elizabeth 
and  fought  the  French  at  Dysart.  He  signed  the 
treaty  of  Berwick,  became  one  of  the  lords  of 
the  congregation  and  with  the  strong  support 
of  the  Protestants  and  Hamiltons  refused  the 
proposals  of  marriage  with  Elizabeth  and  pre- 
sented his  suit  for  Mary  without  success.  He 
became  a  member  of  her  council  in  1561,  but 
took  a  hostile  attitude  toward  her  court  be- 
cause of  the  prevalence  of  the  Roman  Catho- 
lic religion.  He  showed  marked  signs  of  in- 
sanity and  was  confined  in  Edinbur^  Castle, 
where  he  remained  until  1566.  His  estates 
were  administered  by  his  brother  John,  1st 
Marquess  of  Hamilton.  Arran  and  his  mother 
were  besieged  on  the  pretense  of  delivering 
him  from  unlawful  confinement  and  brought 
to  Linlithgow  while  the  charge  of  his  estates 
was  taken  over  by  the  government  and  James 
Stewart  was  appointed  his  guardian.  The  for- 
feiture was  repealed  in  1586  and  the  title  de- 
volved on  Arran's  nephew,  James,  2d  Mar- 
5uess  of  Hamilton.  James  Stewart,  son  of 
Lndrew  Stewart,  2d  Lord  Ochiltree:  b.  about 
1556;  d.  1596.  In  his  youth  he  served 
with  the  Dutch  forces  against  the  Spanish. 
Returning  to  Scotland,  he  became  a  favorite 
of  the  iting.  In  1581  he  was  the  principal 
accuser  of  the  Earl  of  Morton  and  for 
his  share  in  the  tatter's  destruction  was  ap- 
pointed a  member  of  the  Privy  Council.  By 
a  grant  he  became  Earl  of  Arran  and  Hamil- 
ton on  the  ground  of  the  illegitimacy  of  the 
children  of  his  grandmother's  father.  In  the 
same  year  he  married  Elizabeth,  daughter  of 
John  Stewart.  By  the  raid  ot  Ruthven  in 
August  1582  he  was  deprived  of  office  and 
imprisoned.  In  1583  he  led  a  force  of  12,000 
men  against  the  new  government  and  after  the 
overthrow  of  the  Protestant  Lords  was  made 
governor  of  Stirling  Castle  and  Lord  Chan- 
cellor. After  executinp:  Earl  Gowrie  he  was 
made  governor  of  Edinburgh  Castle,  provost 
of  the  dty  and  lieutenant-general  of  the 
King's  forces.  Arran  induced  the  English  gov- 
ernment to  refrain  from  aiding  the  banished 
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lorda  and  further  secured  his  power  by  the 
forfeitures  of  his  opponents.  His  tyranny  and 
insolence  caused  his  rapid  fall  from  power. 
In  1586  he  was  ordered  to  leave  the  country^ 
In  1592  he  returned  to  Edinburgh,  but  his  at- 
tempts to  be  reinstated  were  unsuccessful.  His 
career  was  finally  termijiated  by  assassination 
at  the  hands  of  the  nephew  of  the  Earl  of 
Morton,  who  carried  his  head  in  triumph  on 
the  point  of  a  spear  through  the  country. 

ARRAS,  a'ras',  France,  capital  of  the  de- 
partment of  Pas-de-Calais,  in  the  middle  of  an 
extensive  and  fertile  plain,  on  the  Scarpe, 
which  here  becomes  navigable.  It  is  an  im- 
portant station  on  the  French  Northern  Rail- 
way, is  134  miles  by  rail  from  Paris  and  97 
miles  from  Brussels.  It  is  a  well-built  town, 
and  has  several  handsome  squares  and  a  cita- 
del, but  is  no  longer  fortified.  The  chief  pub- 
lic buildings  are  Cbe  modem  cathedral,  the  ex- 
tensive buildings  of  the  former  abbey  of  Saint 
Vaast,  now  accommodating  a  museum  and  the 
public  library  of  50,000  volumes;  the  Hotel  de 
Ville,  one  of  the  handsomest  in  the  north  of 
France,  with  a  fine  Gothic  facade;  the  theatre, 
Hotel  de  la  Prefecture,  barracks,  etc  Its  in- 
dustries are  varied  and  important.  These  in- 
clude beet  sugar,  agfricultural  implements,  hos- 
iery, leather  and  petroleum  products.  There  is 
also  a  large  trade  in  flour,  grain,  oil,  wines, 
etc.  In  the  Middle  Ages  it  was  famous  for 
the  manufacture  of  tapestry,  to  which  the 
English  applied  the  name  of  the  town  itself. 
The  corn-market  of  Arras  is  the  most  import- 
ant in  the  north  of  Prance.  Arras  in  ancient 
times  was  the  capital  of  the  Atrebates.  It  was 
ceded  to  Louis  XI  in  1482,  but  the  inhabitants 
having  revolted  the  King  stormed  it  and  put 
the  people  to  tne  sword  or  expelled  them  and 
named  the  place  Franchise.  In  1493  it  was 
ceded  to  Maximilian  of  Austria,  and  was  re- 
tained by  the  Hapsburgs  until  1640.  Arras  suf- 
fered greatly  during  tine  Revolution  and  again 
in  the  European  War  when  it  was  practically 
razed  by  the  conflict  of  British  and  German 
guns.  During  the  early  stages  of  the  War 
the  French  were  driven  back  at  Arras  on  4 
Oct.  1914.  About  the  time  fierce  battles  were 
raging  on  the  Yser,  at  La  Bass6e  and  Ypres, 
the  Germans  made  a  determined  attack  on  Arras 
20  October.  They  had  already  bombarded  the 
city  during  the  first  week  of  the  month  and 
had  attempted  to  storm  it  on  the  7th.  For  six 
days,  from  the  20th  to  the  26th,  they  poured  a 
torrent  of  shells  into  Arras.  The  mam  attack 
was  made  on  the  24th;  whole  quarters  of  the 
city  were  wrecked,  but  the  French  line  remained 
firm.  Had  the  Germans  succeeded  in  breaking 
through  they  would  not  onlv  have  attained  the 
channel  ports  and  recovered  the  northern  road 
to  Paris,  but  they  would  have  achieved  their 
main  objective,  the  splitting  of  the  Allied  line 
into  two  parts,  of  which  the  northern  must  have 
been  annihilated  or  captured.  On  the  26th  the 
French  under  General  Maud'huy  counter- 
attacked and  drove  the  enemy  out  of  the  front 
trenches,  gradually  widening  the  circle  till  Arras 
was  beyond  the  range  of  the  heavy  howitzers. 
The  farthest  advance  of  the  Germans  brought 
them  11  miles  west  of  Arras  in  1914;  by 
January  1918  they  had  been  pushed  back  eight 
miles  east  of  the  city.  Arras  was  the  birthplace 
of  Robespierre.    Pop.  about  26,000. 


ARRATB  Y  AC08TA,  ar-ra'ta  «  ^-kos'ta. 
a  Cuban  historian:  b.  Havana  1697;  d.  176a 
He  studied  law  in  Mexico  and  Havana  and  in 
1752  was  named  alcalde  of  the  latter  city.  His 
history  of  Cuba  entitled  /Llave  del  Nuevo 
Mundo  y  antemural  de  las  Indias  Occiden tales  ^ 
remained  in  manuscript  until  1830.  A  new 
edition  was  issued  in  1876. 

ARRAWAK,  ar'ra-w^k.     See   Arawaks. 

ARREBO»  ar're-bd,  Anders  Christensen, 
a  Danish  poet:  b.  Arooskjobing  1587;  d.  1637. 
He  was  made  bishop  of  Drontheim,  Norway, 
when  only  31,  but  deposed  in  1622,  owing  to 
his  objectionable  life;  he  was  afterward  re- 
habilitated as  preacher  in  Vordingborg.  As  the 
pioneer  of  the  Renaissance  movement  he  is 
considered  the  father  of  modem  poetry  in  Den- 
mark. His  rhymed  translation  of  the  *  Psalms 
of  David^  0623),  but  especially  his  ^Hexam- 
eron'  (1641),  an  imitation  of  a  once  famous 
poem  of  the  French  poet  Du  Bartas  on  the 
^Creation,'  are  highly  esteemed.  Consult  the 
«Life>   by  Rordam    (Copenhagen  1857). 

ARRSST,  the  seizure  of  a  suspected  crim- 
inal or  delinquent  that  security  may  be  taken 
for  his  appearance  at  the  proper  time  before 
a  court  to  answer  to  a  charge.  Ordinarily  a 
person  can  be  arrested  only  by  a  warrant  from 
a  justice  of  the  peace;  but  there  are  exceptional 
cases  in' which  he  can  be  apprehended  by  an 
d£cer  without  a  warrant,  by  a  private  person 
also  without  a  warrant,  or  by  what  is  techni- 
cally called  a  *hue  and  cry.* 

Any  peace  officer,  as  a  justice  of  the  peace, 
sheriff,  coroner,  or  watchman  may,  without  a 
warrant,  arrest  anyone  committing  a  felony  in 
his  presence,  3  Hawkins  PL  Cr.  164;  Tiner  v. 
State,  44  Tex.  128;  Reg.  v.  Chapman,  12  C:ox 
C  C.  4,  or  comniitting  a  breach  of  the  peace, 
durmg  its  continuance,  3  Wend.  (N.  Y.)  384,  or 
even  to  prevent  the  commission  of  a  breach  of 
the  peace,  Rex  v.  Hems,  7  C.  &  P.  312,  32  E. 
C  L.  522,  and  such  officer  may  arrest  anyone 
whom  he  reasonably  suspects  of  having  com- 
mitted a  felony,  whether  a  felony  has  actually 
been  comsnitted  or  not.  40  N.  Y.  463;  3  Park. 
Cr.  (N.  Y.)  249;  99  Pa.  St.  63. 

A  private  person  who  is  present  when  a 
felony  is  committed^  3  Wend.  (N.  Y.)  353;  1 
Mood.  93;  or  during  the  commission  of  a 
breach  of  the  peace,  10  CI.  ft  Fin.  Hon.  L.  28; 
25  Vt.  261,  may  and  should  arrest  the  felon, 
and  may  upon  reasonable  suspicion  that  the 
person  arrested  is  the  fek>n,  if  a  felony  has 
been  committed.  3  Wend.  (N.  Y.)  353;  6  Term 
315. 

An  arrest  is  made  by  touching  the  body  of 
the  person  accused.  The  object  of  arrest  being 
to  make  sure  that  he  answers  to  a  charge  about 
to  be  brought  against  him,  it  does  not  follow 
that  after  being  seized  he  is  incarcerated;  if 
bail  for  his  appearance  at  the  proper  time  be 
given,  and  the  case  be  not  too  aggravated  a 
one  for  such  security  to  be  accepted,  he  will 
be  released  till  the  day  of  trial.  Consult  Free- 
man, ^Treaties  on  the  Law  of  Executions  in 
Civil  Cases*  (3d  cd.,  San  Francisco  1900),  and 
Hawley,  ^Law  of  Arrest  on  Criminal  Charges' 
(2d  ed.,  Chicago  1891). 

ARREST,  Military.  Before  an  officer  or 
soldier,  or  other  person  subject  to  military  law, 
can  be  brought  to  trial,  he  must  be  charged         ^ 
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with  some  crime  or  offense  against  the  rules 
and  articles  of  war,  and  placed  in  arrest.  The 
articles  of  war  direct  that  whenever  anv  officer 
shall  be  charged  with  a  crime  he  shall  be  ar- 
rested and  confined  in  his  barracks,  quarters  or 
tent,  and  deprived  of  his  sword  by  the  com- 
manding ofBcer,  and  that  ^non-commissioned 
officers  and  soldiers  charged  with  crimes  shall 
be  confined  until  tried  by  a  court-martial,  or 
released  by  proper  authority.*  The  arrest  of 
an  officer  is  generally  executed  through  a  staff 
officer;  by  an  adjutant,  if  ordered  by  the  com- 
manding officer  of  a  regiment;  or  by  an  officer 
of  the  general  staff,  if  ordered  by  a  superior 
officer ;  and  sometimes  by  the  officer  with  whom 
the  arrest  originates.  On  being  placed  in  ar- 
rest an  officer  resigns  his  sword  It  is  cus- 
tomary, except  in  capital  cases,  to  allow  an 
officers  in  arrest  the  limits  of  the  garrison,  or 
even  greater  limits,  at  the  discretion  of  the 
commanding  officer,  who  regulates  his  conduct 
by  the  dictates  of  propriety  and  humanity.  A 
non-commissioned  officer  or  soldier  is  confined 
in  charge  of  a  guard ;  but,  by  the  custom  of  the 
service,  the  non-commissioned  staff  and  the 
sergeants  may  be  simply  arrested.  The  articles 
of  war  declare  •that  no  officer  or  soldier  who 
shall  be  put  in  arrest  or  imprisonment  shall 
continue  m  his  confinement  more  than  ei^ht 
days,  or  until  such  time  as  a  court-martial  can 
be  conveniently  assembled.' 

It  is  declared  by  the  articles  of  war  that 
*no  officer  commanding  a  giurd,  or  provost- 
marshal,  shall  refuse  to  receive  or  keep  any 
prisoner  committed  to  his  charge  by  any  offi- 
cer belonging  to  the  forces  of  the  United 
States;  provided,  the  officer  committing  shall,  at 
the  same  time,  deliver  an  account  in  writing, 
si^ed  by  himself,  of  the  crime  with  which  the 
said  prisoner  is  charged,^  and  it  is  also  declared 
that  ^no  officer  commanding  a  guard  or  provost- 
marshal  shall  presume  to  release  any  prisoner 
committed  to  his  charge  without  proper  au- 
thority for  so  doing,  nor  shall  he  suffer  any 
person  to  escape,  on  the  penalty  of  being 
punished  for  it  by  the  sentence  of  a  court- 
martial.  Every  officer  or  provost-marshal  to 
whose  charge  prisoners  shall  be  committed 
shall,  within  24  hours  after  such  commitment, 
or  as  soon  as  he  shall  \)t  relieved  from  his 
guard,  make  report  in  writing  to  the  command- 
ing officer,  of  their  names,  their  crimes,  and 
the  names  of  the  officers  who  committed  them.* 
Thus  the  libert>r  of  the  citizen,  under  military 
law,  so  far  as  is  consistent  with  the  ends  of 
justice,  seems  to  be  guarded  with  precautions 
little  inferior  to  those  which  secure  personal 
liberty  under  the  civil  laws  of  the  State.  The 
penalty  of  an  officer's  breaking  his  arrest,  or 
leaving  his  confinement  before  he  is  set  at 
liberty  by  his  commanding  officer,  or  by  a  su- 
perior officer,  is  declared  to  be  cashiering  by 
sentence  of  a  general  court-martial.  A  court- 
martial  has  no  control  over  the  nature  of  the 
arrest  of  a  prisoner  except  as  to  his  personal 
freedom  in  court;  the  court  cannot,  even  to 
facilitate  his  defense,  interfere  to  cause  a  close 
arrest' to  be  enlargea.  The  officer  in  command 
is  alone  responsible  for  the  prisoners  under  his 
charge.  Individuals  placed  in  arrest  may  be 
released,  without  being  brought  before  a  court- 
martial,  by  the  authority  ordering  the  arrest  or 
by  superior  authority.  It  is  not  obligatory  on 
the  commander  to  place  an  officer  in  arrest  on 


a{)plication  to  that  effect  from  an  officer  under 
his  command.  He  will  exercise  a  sound  dis- 
cretion on  the  subject.  But  in  all  applications 
for  redress  of  supposed  grievances  inflicted  by 
a  superior,  it  will  be  his  duty,  in  case  he  shall 
not  deem  it  proper  to  order  an  investigation, 
to  give  his  reasons,  in  writing,  for  declining 
to  act;  these  reasons,  if  not  satisfactory,  the 
complaining  party  may  forward  to  the  next 
common  superior,  together  with  a  copy  of  his 
application  for  redress.  An  officer  has  no  right 
to  demand  a  court-martial,  either  on  himself 
or  on  others;  the  general-in-chief,  or  officer 
competent  to  order  a  court,  is  the  judge  of  its 
necessity  or  propriety.  Nor  has  any  officer  who 
may  have  been  placed  in  arrest  any  right  to 
demand  a  trial,  or  to  persist  in  considering 
himself  under  arrest,  after  he  shall  have  been 
released  by  proper  authority.  An  officer  under 
arrest  will  not  make  a  visit  of  etiquette  to  the 
commanding  officer  or  other  superior  officer,  or 
call  on  him,  unless  sent  for;  and  in  case  of 
business  he  will  make  known  his  object  in 
writing.  It  is  considered  indecorous  in  an  offi- 
cer in  arrest  to  appear  at  public  places. 

ARREST  OP  JUDGMENT,  in  law,  is 
the  act  or  process  of  preventing  a  judgment 
or  verdict  from  being  carried  out  till  it  shall 
be  ascertained  whether  it  is  faulty  or  legally 
correct.  Judgment  may  be  arrested  (1)  when 
the  declaration  made  varies  from  the  original 
writ;  (2)  where  the  verdict  materially  differs 
from  the  pleadings  and  issue  thereon;  and  (3) 
where  the  case  laid  in  the  declaration  is  not 
sufficient  in  law  to  admit  of  an  action  being 
founded  upon  it.  A  motion  for  arrest  of  judg- 
ment must  be  grounded  on  some  objection 
arising  on  the  face  of  the  record  itself.  Peo- 
ple V,  Thompson,  41  N.  Y.  1 ;  People  v.  Kelley, 
94  N.  Y.  526.  If  the  judgment  is  arrested  all 
the  proceedings  are  set  aside,  and  judgment  of 
acqmttal  is  given,  but  this  will  be  no  bar  to  a 
new  indictment  See  Judgment  and  consult 
works  there  referred  to. 

ARRETIUM,   ar-r^-sW-um.     See  AnEZza 

ARliHENATHE'RUM,  genus  of  three 
species  of  tall  perennial  nusses  closely  allied 
to  the  oat  (q.v.)-  A.  eJaiius  or  avenaceum 
(also  known  as  Avena  elatius  and  Holcus  oven- 
aceus),  which,  as  these  names  imply,  bears  a 
resemblance  to  oats,  and  is  sometimes  called  oat 
grass  and  French  rye  grass,  is  widely  culti- 
vated for  fodder  in  France.  True  rye  grass 
i^LoUum)  is,  however,  not  a  close  relative.  It 
is  grown  in  the  United  States  as  a  hay  grass, 
but  is  confined  to  the  States  east  of  the  Miss- 
issippi. 

ARRHENIUS,  ar-rrnT-Gs,  Svante  Au- 
jfust,  Swedish  chemist  and  physicist:  b.  Wijk, 
19  Feb.  1859.  He  was  educated  at  the  University 
of  Upsala  and  after  making  many  original  inves- 
tigations became  professor  in  the  University  of 
Stockholm  in  1891.  His  researches  have  been 
of  the  highest  importance,  the  establishment  of 
the  theory  of  electrolytic  dissociation  being  due 
to  him.  This  theory  sut)plies  a  reasonable  ex- 
planation of  many  chemical  phenomena  other- 
wise insoluble  and  correlates  various  hitherto 
unconnected  facts.  In  1903  he  was  awarded 
the  Nobel  prize  in  chemistry.  He  has  pub- 
lished *Sur  la  conductibilitc  galvanique .  des 
clectrolytes>     (1884);     ^Larobok     i     teoretik* 
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(translated  into  German  and  Eagtish,  1900) ; 
^Lehrbuch  der  komischen  Physik>  (1903); 
^Immunochemistry^  (1^7)  embodying  the 
coarse  of  lectures  which  he  delivered  in  1904 
at  the  University  of  California;  ^Dia  Werden 
der  Welten>  (1907),  published  in  Enelish  as 
( Worlds  in  the  Making>  (1906),  a  widely  dis- 
cussed work  which  maintams  the  theory  of  the 
perpetual  self-renovating  eneray  of  the  world 
agamst  the  Clausian  theory  ox  final  glacial  de- 
cay, and  initiates  the  theory  of  universally  dif- 
fused lifcL  emanating  continually  as  spores 
from  all  habitable  worlds,  which,  tmless  de- 
stroyed by  contact  with  flamiiig  stars,  propa- 
gate life  on  habitable  worlds  th^  may  reach. 

ARRIA,  celebrated  Roman  matron,  wife 
of  Csecinna  Paetus,  consul  during  the  reign  of 
Qaudius,  about  41  a.d.  Paetus  having  raised  an 
unsuccessful  revolt  against  Claudius,  in  Illyria, 
was  condemned  to  die,  but  was  allowed  the 
option  of  ending  his  life  by  suicide,  which  the 
Romans  did  not  deem  a  crime.  Psetus  hesi- 
tated; Arria  seized  the  dagger,  phmged  it  into 
her  bosom,  and  then  presenting  it  to  her  hus- 
band, said,  ^It  is  not  painful,  Paetus.^  She  fell 
dead  and  Paetus  at  once  lalled  himself  with 
the  weapon.  Arria  was  the  mother  of  Arria, 
who  became  the  wife  of  P.  Clodius  Thrasea 
Paetus. 

ARRIAGA,  ar'r^-a'ga,  Manoel  de,  1st 
President  of  Portugal:  b.  Horta,  Azores,  1842; 
d.  5  March  1917.  Began  practismg  law  in  Lis- 
bon and  became  one  of  its  foremost  lawyers.  He 
was  always  a  Republican  by  conviction,  and  in 
1861  he  was  sent  to  the  Chamber  of  Representa- 
tives by  the  Republicans.  It  was  here,  where  he 
served  his  party  for  many  years,  that  he  gained 
a  reputation  as  a  fluent  speaker.  At  one  time 
he  was  offered  the  position  of  tutor  to  the  royal 
princess,  but  this  honor  he  refused  as  incon- 
sistent with  his  Republican  principles.  He  took 
a  leading  part  in  the  revolution  which  in  1911 
dethroned  the  King  and  proclaimed  the  re- 
public: on  24  August  of  that  same  year  he 
was  elected  the  1st  President  .of  the  republic, 
receiving  121  votes  as  against  86  cast  for 
Senhor  liachado.    See  Portugal  —  History. 

ARRIANUS,  FlavioB,  a  celebrated  Gredc 
philosopher  and  historian:  b.  Nicomedia,  Bi- 
thynia,  who  flourished  in  the  2d  century  under 
the  Emperor  Hadrian  and  the  Antonines.  He 
was  a  disciple  of  Epictetus,  whose  lectures  he 
edited.  While  residing  in  Greece  he  gained 
the  friendship  of  the  Emperor  Hadrian,  who 
bestowed  upon  him  the  citizenship  of  Rome 
(124  A.D. ),  and  subsequently  appointed  him  pre- 
fect of  Cappadocia.  He  was  afterward  ad- 
vanced to  the  senatorial  and  even  consular  dig- 
nities. Like  Xenophon,  whom  he  imitated  in 
style,  he  united  the  literary  with  the  military 
character.  His  writings  were  numerous,  but 
many  of  them  have  perished.  His  'Anabasis' 
of  Alexander  the  Great,  still  extant  narrates 
the  Asiatic  expedition  of  Alexander,  and  being 
based  on  the  memoirs  of  Ptolemy  Lagus  and 
Aristobulus,  who  both  served  under  thaut  King, 
is  proportionably  valuable.  To  this  is  added  a 
book  on  the  affairs  of  India,  which  pursues  the 
history  of  Alexander,  but  is  not  deemed  of 

glial  authority.  An  epistle  from  Arrtanus  to 
ftdrian  is  also  extant,  entitled  'Periplus  Ponti 
Euxini>  (A  Voyage  Around  the  Euxine  or 
Black  Sea).    There  are  also  ascribed  to  hkn 


^Treatise  on  Tactics^ ;  and  a  'Periplus  of  the 
Sea  of  Azof  >  and  of  the  Red  Sea,  of  which  the 
authority  is  doubtful.  We  possess  also  his 
^Enchiridion,^  a  moral  treatise  containing  an 
abstract  of  the  practical  philosophy  of  Epicte- 
tus. There  have  been  various  editions  of  the 
^Enchiridion^  and  the  ^ Anabasis.^  His  philo- 
sophical works  have  been  translated  by  T.  W. 
Hignnson  (Boston  1891)  and  the  'Anabasis^ 
by  Chinnock  (1893).  For  biographies  consult 
BoUa,  R,  ^Arriano  di  Nicomedia'  (Rome 
1890):  Pelham,  H.,  ^Arrian  as  Legate  of  Cap- 
padocia* (Eng.  Hist  Rev.  October  1896). 

ARROL,  Sir  William,  British  engineer: 
b.  Scotland  1840;  d.  Ayr.  20  Feb.  1913.  Ap- 
prenticed to  a  smith  at  Paisley  in  boyhood,  he 
worked  in  various  engineering  shops,  and  set 
up  as  a  boilermaker  in  a  small  way  m  1865.  In 
1872  he  started  the  Dalmamock  Iron  Works, 
and  gradually  took  up  construction  work  in 
steel.  His  first  important  work  was  the  Cale- 
donian railway  bridge  at  Glasgow.  He  recon- 
structed the  Tay  bridge  after  the  disaster  of 
1879,  which  occupied  five  years,  and  the  Forth 
bridge,  1882^.  He  also  built  the  steel  work 
of  tne  Tower  bridge,  London,  and  the  Nile 
bridge  at  Cairo,  and  widened  Blackfriar^ 
bridge  across  the  Thames.  Arrol  devised  many 
ingenious  implements  for  drilling,  riveting  and 
other  operations.  Originallv  a  Liberal,  he  left 
the  party  in  the  Home  Rule  split  of  1886  and 
sat  as  Unionist  M.P.  for  Ayrshire  1895-1906. 

ARRONDISSBMBNT,  a'ron-dfs-maii, 
name  given  in  France  to  the  362  subdivisions 
of  the  87  departments,  or  of  the  quarters  of 
some  of  the  larger  cities,  as  in  Paris.  The  ar- 
rondissement  is  tmder  the  government  of  a 
sub-prefect. 

ARROO.    See  Arru  Islands. 

ARROW,  a  missile  weapon,  straight,  slen- 
der, pointed  and  barbed,  to  be  shot  with  a  bow. 
See  Archery. 

•  ARROW  LAKE,  the  name  given  to  an  ex- 
pansion of  the  Columbia  River,  in  British  Co- 
lumbia, about  95  miles  long  from  north  to 
south.  It  is  often  regarded  as  forming  two 
lakes  —  the  Upper  and  Lower  Arrow. 

ARROW-MAKER,  The.  This  play,  re- 
flective of  American  Indian  life,  especially  of 
the  Paiutes,  in  the  Sierras,  is  by  Mrs.  Mary 
Austin.  Presented  at  the  New  Theatre,  New 
York,  under  the  management  of  Winthrop 
Ames,  in  February  1911,  certain  concessions 
had  to  be  made»  so  the  author  confessed,  *to 
what  was  thought  to  be  the  demand  for  a 
drama  of  Indian  life  which  should  present  the 
Indian  more  nearly  as  he  is  popularly  con- 
ceived.'^ But,  even  in  the  presentation,  care 
was  taken  that  the  music  be  reminiscent  of  In- 
dian themes,  that  the  chants  be  played  from 
phonograph  records  of  In^an  ceremonials,  that 
the  dances  be  taught  by  one  Chief  Red  Eagle, 
and  that  the  costtmies  and  properties  have  the 
authenticity  of  the  American  Museum  of  Nat- 
ural History.  When  the  play  was  revised  and 
issued  definitehr  in  1915  (Boston),  its  notes  and 
glossary  revealed  Mrs.  Austin's  desire  to  make 
of  <The  Arrow-Maker^  an  archaeologically  cor- 
rect representation  of  the  Indian  as  known  to 
her.  T 
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The  central  character  in  the  drama.  The 
Chisera,  is  a  Medicine  Woman  of  the  Paiutes  — 
who»  in  commune  with  the  gods»  is  supposed  to 
be  as  one  removed  from  human  passion.  Those 
who  come  to  her  regard  her  as  an  intermediary, 
with  the  power  of  influencing  the  Great  One. 
They  all  work  her  ^to  their  best  advantage.* 
But  The  Chisera  tires  of  lonely  commune  and 
gives  her  love  to  Simwa,  the  Arrow-Maker.  In 
the  tribal  matters  that  follow  this  complication 
the  drama  is  a  tragic  revelation  of  Indian  plot- 
ting and  deceit.  The  Chisera  is  deserted  by 
Simwa  for  the  chief's  daughter,  and  though 
this  Medicine  Woman  has  not  been  taught  the 
potent  exercise  of  hate,  she  ceases  to  exercise 
ner  power  of  ^  intercession  with  the  gods.  ^  And 
this  brings  misfortune  to  the  tribe  and  grief  to 
those  involved  in  the  wav  of  Simwa  and  of 
one  Padahoon,  both  rivals  for  tribal  leader- 
ship. The  final  curtain  falls  on  the  death  of 
The  Chisera,  mortally  wounded  by  one  of  her 
own  enchanted  arrows. 

Apart  from  its  archaeological  faithfulness, 
^The  Arrow- Maker >  is  a  dignified  attempt  to 
write  an  American  Indian  drama.  It  is  the 
latest  in  a  long  line  of  Indian  dramag  the  first 
of  which,  Maj.  Robert  Roger's  ^Ponteach,^ 
was  written  in  1767. 

MoNTBOSE  J.  Moses. 

ARROW-ROOT,  a  fine-grained  starch  es- 
teemed for  making  desserts  and  invalid  foods. 
It  is  extracted  from  the  underground  parts  of 
various  tropical  plants,  especially  of  the  genus 
Maranta  of  the  family  Marantacetf.  The 
popular  name  is  said  to  be  derived  from  the 
practice  of  the  South  American  Indians  who 
used  the  freshly  dug  rootstocks  as  an  antidote 
for  poisoned  arrow-wounds.  Probably,  .how- 
ever, the  derivation  is  from  the  Indian  word 
ara.  The  principal  species  is  Maranta  arun- 
dinacea,  indigenous  to  tropical  America  and 
cultivated  in  the  West  Indies,  India  and  other 
warm  countries.  It  is  a  perennial  plant  about 
two  feet  high,  has  small  white  flowers  and 
fruits  about  the  size  and  form  of  currants.  The 
rootstocks,  which  often  exceed  a  foot  in  length 
and  three^iuarters  of  an  inch  in  diameter,  are 
yellowish  white,  jointed  and  covered  with  loose 
scales  which  must  be  carefully  removed  before 
the  extraction  of  the  starch,  because  they  im- 
part their  disagreeable  flavor  if  allowed  to  re- 
main. The  process  of  extraction,  which  is 
simt)]e  but  usually  crudely  practised,  is  as  fol- 
lows :  The  rootstocks  are  dug  when  a  year  old, 
well  washed,  peeled,  beaten  to  a  milky  pulp  in 
deep  wooden  mortars,  and  well  washed  to  re- 
move the  fibrous  parts,  which  are  thrown  away. 
The  crude  starch  is  next  passed  through  a 
sieve  or  a  coarse  cloth  and  allowed  to  stand 
until  the  starch  has  settled^  when  the  water  is 
drawn  and  the  white  residue  again  washed 
After  again  settling,  the  water  is  drawn  off  and 
the  pulp  when  dried  in  the  sun  is  reduced  to 
powder.  On  a  large  scale  arrow-root  is  manu- 
factured with  the  aid  of  specially  constructed 
machinery,  but  the  process  is  essentially  as  de- 
scribed. Bermudian  arrow«root  is  considered 
the  best  in  the  market,  and  next  to  it  is  that 
of  Jamaica.  The  East  Indian  product  is  be- 
lieved to  be  inferior,  perhaps  because  of  adul- 
teration with  or  substitution  of  other  starches, 
Practices  induced  by  the  great  demand  and  the 
igfa  prices  paid  for  the  genuine.  Some  of 
these  other  starches  are  obtained  from  closeJIy 


related  plants,  among  which  may  be  mentioned 
certain  species  of  the  genera  Canna  (q.v.).  Cur- 
cuma (see  TusMERic>,  Manihot  (see  Cassava), 
Tacca  (q.v.),  and  Axum.  Potato,  com,  rice 
and  wheat  starch  and  fine  sago  are  also  sokl 
for  arrow-root,  but  may  be  identified  by  micro- 
scopical examination;  the  form  and  markings 
of  tile  starch  grains  difEer  from  those  of  the 
arrow-root  granules.  When  dry,  arrow-root  is 
odorless,  but  when  damp  has  a  sligjit  smell. 
Like  other  carbohydrate  foods,  it  is  a  source 
of  energy,  but  since  it  is  deficient  in  nitrogen 
compounds  it  should  be  mixed  with  eggs,  milk 
or  other  substances  rich  in  nitrogenous  mate- 
rials^ to  form  a  well-balanced  diet 

The  amount  of  fecula  or  starch  present  in 
the  roots  of  the  Maranta  varies  according  to 
age,  and  runs  from  8. per  cent,  in  those  of  the 
young  plants,  to  26  per  cent  when  full  grown. 
The  latter  stage  is  reached  when  the  plant  is 
10  to  12  months  old;  and  the  roots  then  present 
the  following  composition  in  100  parts: 

Starch,  feovOa,  or  »rrow-coot 26 

Woody  fibre , .     6 

Albumen 1| 

Gummy  extract,  volatild  oil,  and  salts t 

Water «5i 

Arrow-root  is  exported  in  tin  cases,  barrels 
or  boxes,  carefully  closed  up.  It  is  a  light, 
opaque,  white  powder,  which,  when  rubbed  be- 
tween the  fingers,  produces  a  slight  crackling 
noise  like  that  heard  when  newly  fallen  snow 
is  being  made  into  a  snowball.  Through  the 
microscope  the  particles  are  seen  to  be  convex, 
more  or  less  elliptical,  sometimes  obscurely 
triangular,  and  not  very  different  in  size.  The 
dry  farina  is  quite  inodorous,  but  when  dis* 
solved  in  boiling  water  it  has  a  slight  peculiar 
smell  and  swells  up  into  a  very  perfect  jelly. 
Potato  starch,  with  whidi  it  is  often  adulter- 
ated, may  be  distinguished  by  the  greater  size 
of  its  particles,  their  coarser  and  more  distinct 
rinffs,  and  their  more  glistening  appearance. 
Refined  sago  flour  is  used  for  acnilteration, 
many  of  the  particles  of  which  have  a  trun- 
cated extremily,  and  their  surface  is  irregular 
or  tuberculate.  Arrow-root  is  also  sometimes 
adulterated  with  rice  starch  and  with  the  com- 
mon starch  of  wheat  flour. 

The  starch  of  the  cassava,  manihot  or 
manioc  is  sometimes  imported  into  Europe 
under  the  name  of  Brazilian  arrow-root  Po- 
tato starch,  carefully  prepared,  is  sometimes 
sold  as  English  arrow-root ;  and  the  farina  ob- 
tained from  the  roots  of  Arum  macuhUtn^  as 
Portland -arrow-root.  Otaheite  arrow-root  is 
the  starch  of  Tacca  pinnatifida.  All  these,  as 
well  as  Oswego  and  Chicago  com  flour  —  the 
starch  of  maize  or  Indian  Qom  —  are  so  nearly 
allied  to  true  arrow-root  as  not  to  be  certainly 
distinguishable  by  chemical  test;  but  the  forms 
of  the  granules  differ,  so  that  they  can  be  dis- 
tinguished by  the  microscope. 

ARROWHEAD,  Sagittaria,  a  genus  of 
plants  of  the  natural  order  AHsmacut,  distin- 
guished by  unisexual  flowers,  having  three  her- 
baceous sepals  and  three  colored  petals,  numer- 
ous stamens  and  numerous  carpels,  which  are 
compressed,  one-seeded,  and  on  a  globose  re- 
ceptacle. They  are  aqiuitic  plants,  natives  of 
very  different  climates,  from  the  tropics  to  the 
cold  regions  of  the  world  The  common  arrow- 
head (S.  sagittifoUa)  is  a  beautiful  plant,  a 
native  of  England,  with  arrow-shaped  leaves 
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wbidk  rise  abore  the  miff  ace  of  the  water.  It 
is  one  of  those  plants  which  have  enjoyed  an 
undeserved  reputation  as  cures  for  hydro- 
phobia. The  corms  (or  solid  bulbs),  dried  and 
Kwdered,  have  sometimes  been  used  for  food, 
t  have  an  acrid,  unpleasant  taste.  The 
Chinese  arrowhead  (S.  sinensis)  is  a  native  of 
China,  and  has  long  been  cultivated  in  that 
country  and  Japan  for  its  eatable  corms,  which. 
in  a  fresh  state,  are  somewhat  acrid,  but  abound 
in  starch.  It  has  arrow-shaped  acute  leaves 
and  a  branched  poWgonal  scape  (leafless  st^n). 
It  is  grown  in  ditches  and  ponds  and  is  one  of 
the  plants  sometimes  cultivated  in  tanks' in  hot- 
houses. 

ARROYO,  ir.r6'y6  (Sp.  «stream»)  the 
name  of  two  towns  of  Spain,  in  Estremadura. 
Arroyo  del  Puerco,  about  10  miles  west  of 
Caceres,  has  a  padace  of  the  old  dukes  of  Bene- 
vente,  and  a  parish  church  adorned  with  some 
paintings  by  Morales,^  Arroyo  Molinos  de  Mon- 
tanches,  about  27  miles  southeast  of  Caceres, 
is  noted  as  the  scene  of  the  defeat  of  the 
Frendi,  28  Oct.  1811,  by  the  British  under  Lord 
Hill. 

ARROYO,  Porto  Rico,  town  in  the  de- 
partment of  Guayama.  It  is  situated  on  the 
south  coast  of  the  island,  at  the  head  of  the 
harbor  of  the  same  name,  being  40  miles  south- 
east of  San  Juan.  It  is  the  centre  of  a  rich 
sugar-producing  region  and  exports  much  rum 
and  molasses.  In  1899  it  waspartially  de- 
stroyed by  a  hurricane.    Pop.  3,220. 

ARRU  (a-roo')  ISLANDS,  a  group  be- 
longing to  the  Dutch,  situated  to  the  south  of 
western  New  Guinea,  and  extending  from 
north  to  south  about  127  miles.  They  consist 
of  one  large  island  and  a  number  of  smaller. 
They  are  all  low  and  swampy,  but  well  wooded 
and  tolerably  fertile.  The  natives  belong  to 
the  Papuan  race,  and  many  of  them  have  been 
converted  to  Christianity  by  Dutch  mission- 
aries. The  chief  exports  are  trepanff,  tortoise- 
shell,  pearls,  mother-of-pearl  and  edible  birds- 
nests,  which  they  exchange  for  European  goods. 
Agriculture  is  m  a  primitive  state,  but  maize, 
sugar-cane,  beans,  bananas,  etc..  are  cultivated. 
Sago  is  the  chief  diet,  little  animal  food  being 
eaten.    Pop.,  mainly  Papuans,  about  23,000. 

ARSACES,  ar-s^-sez,  founder  of  a  dynasty 
of  Parthian  ktngSi  who,  taking  their  name  from 
him,  are  called  Arsaddse. 

ARSCHOT,  or  ARSCHOT,  Philippe 
de  Croy,  Duke  of,  Flemish  statesman:  b. 
Valenciennes.  France,  1526;  d.  Venice,  11  Dec. 
1595.  The  ncir  to  the  wealth  of  the  Croy 
family,  he  adopted  the  profession  of  arms  and 
received  his  knighthood  from  the  Spanish  King 
Philip  II,  who  employed,  him  on  diplomatic 
missions.  His  fanatical  leal  for  the  Roman 
Catholic  (Thurch  brought  him  into  ^eat  favor 
with  his  royal  patron  and  led  to  his  appoint- 
ment, in  1577,  as  militair  governor  of  Antweip 
citadel  after  the  withdrawal  of  the  Spaniai 
troops.  Hated  by  most  and  mistrusted  by  all, 
he  was  nevertheless  appointed  governor-general 
of  Flanders  by  the  State  Council,  which  was 
composed  of  nine  members,  himself  being  the 
chief  one.  During  a  riot  at  Ghent  he  was 
captured  by  the  populace,  who  exacted  from 
him  a  promise  to  resign  his  post.  He  took 
some  part  in  the  administration  Of  the  Nether- 
lands at  a  later  period.     The  story  of  his 


devious  career  is  told  by  Motley,  who  describes 
him  as  ^a  splendid  seignor,  magnificent  in 
cramoisy  velvet,  but  a  poor  creature,'  and  that 
he  was  *^to  serve  all,  essay  to  rule  all,  and  to 
betray  all.»  (The  Rise  of  the  Dutch  Republic). 

ARSENAL,  a  magazine,  or  place  appointed 
for  the  making,  repairing,  keeping  and  issuing 
of  ordnance  and  other  appliances  required  in 
warfare,  whether  in  the  army  or  navy.  Some- 
times the  name  is  applied  to  an  establishment 
where  such  articles  are  kept  in  store  only,  but 
the  chief  arsenals  also  embrace  large  factories 
or  workshops.  The  principal  arsenals  of  the 
United  States  are  those  in  Allegheny.  Pa.; 
Augusta,  Ga.;  Benicia,  Cal;  ColvaahiA,  Tenn.; 
Fort  Monroe,  Va.;  Frankfofdi  Pa.;  Indianapo^ 
lis,  Ind.;  Augusta  Me.;  New  York,  N.  V.; 
Rock  Island,  111.;  San  Amonio,  Tex.;  Waters 
town,  Mass.,  and  Watervliet,  N.  Y.  There  are 
also  powder  depots  at  Saint  Lotus,  Mo.,  and 
Dover,  N.  J.,  a  noted  armory  at  Springfield, 
Mass.,  an  ordnance  proving  ground  at  Sandy 
Hook,  N.  J.  The  Koyal  Arsenal,  Woolwich, 
England,  which  manufactures  warlike  imple- 
ments and  stores  for  the  army  and  navy,  was 
formed  about  1720.  In  France,  each  territorial 
military  district  (19  in  all,  including  Algeria) 
has  its  own  special  arsenal  or  its  own  depot  of 
war  material.  In  continental  Europe  estab- 
lishments corresponding  to  our  navy  yards  are 
included  under  the  general  term  arsenal,  such 
as  are  found  in  France  at  Clierbourg,  Brest, 
Lorient,  Rochefort  and  Toulon.  The  chief 
arsenals  of  Ckrmany  are  situated  at  Spandau. 
Cologne  and  Dantzig,  that  at  the  first-mentionea 
place  being  the  great  centre  of  the  milita^ 
manufactories.  The  chief  Austrian  arsenal  is 
the  immense  establishment  at  Vienna,  which 
includes  gun-factoi^,  laboratory,  small-arms 
and  carriage  factories,  etc  Austria  also  pur- 
chases quantities  of  her  military  stores  from 
private  manufacturers.  Russia  has  her  prin- 
cipal arsenal  at  Petrograd  with  supplements^y 
arsenals  elsewhere.  In  Italy,  Turin  is  the 
centre  of  the  military  factories.  One  of  the 
most  important  naval  arsenals  on  the  Mediter- 
ranean is  at  .Cartagena,  Spain. 

ARSENIC,  steel-gray  metal  having  a  high 
lustre  when  freshly  broken  but  soon  tarnishing. 
It  is  very  brittle  and  has  a  specific  gravity  of 
5.7.  Compounds  of  this  element  have  been 
known  for  many  centuries,  chiefly  on  account 
of  their  poisonous  character.  The  yellow 
sulphide  of  arsenic,  otherwise  called  ^orpi- 
ment,*  was  known  to  Dioscorides,  who  called  it 
arsenikon,  probably  on  account  of  its  powerful 
properties;  the  Greek  word  arsen,  from  which 
It  is  derived,  signifying  %iale.'  Arsenic  occurs 
in  the  metallic  form  in  nature,  usually  with  ' 
ores  of  iron,  silver,  lead,  cobalt,  nickel  and 
antimony.  Lairge  masses  of  it  are  found  at 
Zimeoff,  in  Siberia,  and  it  occurs  also  in  Sax- 
ony, Alsac^  Bohemia,  Transylvania,  in  the 
Harz,  in  Chile,  in  Japan,  at  Kongsberg  in  Nor- 
way, and  in  (he  United  States  in  New  Hamp- 
shire, Maine,  Colorado  and  Washington,  and 
in  British  Columbia.  Qmibined  with  other  sub- 
stsmces  it  is  one  of  the  most  widely  distributed 
of  the  elements,  although  the  total  amount  of 
it  in  the  world  does  not  appear  to  be  large.  It 
occurs  in  various  kinds  of  p3rrites,  and  is  there- 
fore a  common  impurity  in  sulphuric  acid 
(much  of  which  is  made  from  pyrites),  and  in 
substances  in  the  manufacture  of  wf '  ' 
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acid  is  used.  The  minerals  known  as  kupfer- 
nickel  (niccolite),  realgar,  orpiment,  mispickel 
(arsenopyrite),  and  nidcelglance  (gersdoiifite) 
contain  it,  as  well  as  many  others.  The  appear- 
ance of  metallic  arsenic  varies  greatly  with  the 
source  from  which  it  is  obtained,  and  the 
method  adopted  for  preparing  it.  That  ob- 
tained from  pyrites  is  usually  compact,  crys- 
talline and  nearly  white,  while  that  obtained 
from  arsenious  acid  is  gray  and  pulverulent. 
Metallic  arsenic  may  be  obtained  by  refining 
the  element  as  it  occurs  in  nature,  or  by  ex- 
tracting it  from  arsenopyrite.  The  process  of 
extraction  from  arsenopyrite  consists  in  roast- 
ing that  mineral  in  earthenware  retorts  or 
tubes  arranged  horizontally  in  a  long  furnace, 
and  each  having  a  piece  of  thin  sheet-iron 
rolled  up  and  inserted  into  its  mouth.  On  disr 
tilling,  most  of  the  arsenic  condenses  on  the 
sheet-iron,  from  which,  after  cooling,  it  may 
be  detached.  The  product  so  obtained  is  fur- 
ther purified  by  mixingrit  with  pulverized  char- 
coal and  redistilling,  xhe  earthenware  retorts 
that  are  used  in  the  process  are  made  with 
g^eat  care.  They  are  composed  of  one  part  of 
fresh  clay  and  two  parts  of  pulverized  bricks 
or  old  retorts,  and  are  coated  with  a  mixture 
of  blood,  loam,  forge  scales  and  alum,  which 
produces  a  glaze  through  which  the  poisonous 
vapors  of  the  arsenic  cannot  penetrate.  They 
are  then  fired  Practically  all  the  arsenic  mar- 
keted in  the  United  States  is  a  bv-product  of 
the  smelting  of  arsenical  lead  and  copper.  In 
1916  there  were  made  in  this  way  5,986  short 
tons  valued  at  $555,186.  It  would  have  been  as 
easy  to  have  made  20,000  tons  had  there  been  a 
demand  for  it.  Owing  to  the  fact  that  the 
smelters  _^ich  work  on  arsenical  pyrites 
(chiefly  copper)  are  located  in  the  Far  West,  a 
price  of  four  cents  a  pound  in  the  New  York 
market  is  the  minimum  at  which  the  production 
of  arsenic  as  a  by-product  becomes  commer- 
cially advantageous.  It  is  interesting  to  note 
that  besides  the  domestic  production  there  was 
imported  into  the  United  States,  in  1916>  1,071 
tons  of  white  arsenic,  and  1,092  tons  of  orpi- 
ment (arsenic  sulphide).  The  totah  value  of 
these  imports  was  $232,694. 

Arsenic  is  crystalline,  and  its  hardness,  on 
the  mineralogical  scale,  is  about  3.5.  It  has 
several  allotropic  forms,  one  of  which  is  crys- 
talline, and  the  other  black  and  amorphous. 
The  specific  heat  of  the  crystalline  variety  is 
0.083,  and  that  of  the  amorphous  variety  is 
0.076.  Arsenic  conducts  electricity  better  than 
mercury  does:  for  if  the  specific  resistance  of 
mercury  at  32*  F.  be  taken  as  unity,  the  specific 
resistance  of  arsenic  is  0.373  at  32''  R,  and  0.554 
at  212°  F.  The  chemical  symbol  of  arsenic  is 
As,  and  its  atomic  weight  is  about  74.44 
(Clarke).  Its  coefficient  of  expansion  is  .000- 
00311  per  degree  F.  Arseniq  oxidizes  slowly 
when  exposed  to  the  air,  forming  a  gray  pow- 
der which  is  sometimes  sold  under  the  name  of 
•fly-powder.*  It  is  not  affected  by  pure  water. 
When  heated  in  the  air  it  bums  with  a  blue 
flame,  giving  off  a  characteristic,  hi^ly  dis- 
agreeable, garlic-like  odor.  When  protected 
from  the  air,  metallic  arsenic  volatilizes  at  a 
red  heat  without  melting;  its  vapor  being  a 
light  citron  yellow,  and  phosphorescent.  When 
heated  under  heavy  pressure  arsenic  melts  at 
about  900°  F. 

Metallic  arsenic   forms   alloys  with  many 


metals,  some  of  whicfa  are  produced  by  pidver- 
izing  and  intimately  mixing  the  constituents, 
and  subjecting  them  to  a  pressure  of  6,000  or 
7,000  atmospheres.  If  miKn  arsenic  be  present 
the  alloys  are  usually  brittle.  Arsenic  is  an 
undesirable  impurity  in  iron,  in  general,  but  it 
is  sometimes  added  to  iron  and  steel  for  the 
manufacture  of  small  chains  and  ornaments, 
because  it  makes  the  metal  susceptible  of  a  very 
brilliant  polish.  When  alloyed  with  c<ypper, 
arsenic  gives  a  brittle  gray  metal,  having  a 
brilliant,  silvery  appearance,  which  is  used  to 
some  extent  in  msdang  buttons  The  chief  use 
of  metallic  arsenic,  however,  is  in  the  manu- 
facture of  small  shot.  Pure  melted  lead,  when 
dropped  from  a  height,  tends  to  form  tailed 
drops ;  but  if  arsenic  be  added  in  small  quanti- 
ties this  tendency  disappears  and  the  drops  are 
nearlv  spherical.  Another  important  use  of 
metallic  arsenic  is  in  the  manufacture  of  special 
alloys  for  bearings.  With  hydrogen,  arsenic 
forms  a  very  important  gaseous  compound 
known  as  arseniuretted  hydrogen,  or  arsine, 
and  having  die  f  ormnla  AsHa.  This  compound 
is  best  obtained  by  the  action  of  sulphuric  acid 
upon  an  alloy  of  arsenic  and  zinc.  It  is  color- 
less, and  so  poisonous  that  Gehlen.  its  discov- 
erer, was  killed  by  inhaling  a  single  bubble  of 
it.  Arseniuretted  nydrogen  bums  with  a  bluish 
flame,  and  metallic  arsenic  is  deposited  upon  a 
cold  body  that  is  held  in  the  flame.  Marsh's 
test  for  arsenic  depends  upon  this  fact.  In 
executing  this  test,  zinc  and  sulphuric  acid  are 
added  to  the  solution  to  be  tested,  and  the 
hydrogen  evolved  is  allowed  to  issue  from  a 
small  jet,  where  it  is  lighted.  A  piece  of  cold 
white  porcelain  is  then  held  in  the  flame,  and 
if  arsenic  be  present,  the  characteristic  dark, 
metallic,  mirror-like  deposit  will  be  produced, 
owing  to  the  arseniuretted  hydrogen  that  is 
evolved,  simultaneously  with  the  hydrogen. 
Antimony  gives  the  same  kind  of  a  deposit,  so 
that  it  is  important  to  examine  the  deposit  (or 
^arsenical  mirror,*  as^  it  is  technically  called) , 
to  make  sure  that  it  is  not  composed  of  anti- 
mony. Marsh's  test  is  extremely  delicate,  and 
will  demonstrate  the  presence  of  incre(tibly 
small  traces  of  arsenic,  if  proper  precautions 
are  taken  to  ensure  absolute  purity  m  the  zinc 
and  sulphuric  acid  that  are  used.  Scheele's 
green  (known  chemically  as  *arsenite  of  cop- 
per*) is  a  compound  of  copper  arsenic,  oxjrgen 
and  hydrogen  of  a  light  green  color.  It  was 
formerly  much  used  in  cafico  printing  and  for 
wall  paper.  Schweinfurth  green  is  a  different 
compound  of  the  same  elements,  and  is  used 
for  similar  purposes.  A  great  diversity  of 
opinion  has  prevailed  among  chemists  as  to  th6 
danger  of  using  arsenical  colors,  especially  in 
connection  with  wall  papers.  Some  maintain 
that  %here  is  no  possibility  of  any  arsenical  ex- 
halation arising  from  the  walls,  as  has  been  al- 
leged*; while  others  claim  that  certain  micro- 
scopic fungi  and  other  low  forms  of  vegetable 
life  act  upon  these  coloring  matters  and  cause 
the  proouction  of  arseniuretted  hydrogen, 
which  can  actually  be  detected  in  the  air  of 
rooms  hung  with  arsenical  papers.  Schwein- 
furth green  is  better  known  in  the  United 
States  by  the  name  «Paris  green.*  and  is  much 
used  for  preventing  the  destruction  of  crops 
by  insects. 

The   most   familiar   compound   of    arsenic 
(with  the  possible  exception  of  Paris  green)  is 
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undoubtedly  arsenious  oxide,  As40«  (often 
written  AsaOs),  or  •white  arsenic,*  known  to 
the  general  public  simply  as  •arsenic*  This  is 
used  extensively  in  the  arts,  in  the  manufacture 
of  indigo  blue  and  aniline;  in  glass-making,  to 
remove  the  color  due  to  the  lower  oxides  of 
iron;  in  fly  and  rat  poisons;  in  taxidermy;  in 
making  fireworks;  and  for  several  other  pur- 
poses. Paris  green  and  London  purple  are  used 
in  large  quantities^  as  insecticides.  Arsenic  is 
used  in  medicine  in  the  treatment  of  anaemia 
and  asthma.  Not  all  persons,  however,  can 
take  it.  In  homoeopathic  treatment  in  minute 
quantities  it  is  administered  for  several  ail- 
ments. 

ARSENICAL  POISONING.  Arsenic  is 
now  used  in  so  many  ways  that  accidental 
poisoning  occurs  very  often.  As  a  poison  em- 
ployed in  committing  suicide,  and  for  slow 
poisoning  with  homicidal  intent,  it  is  less  in 
favor  tluin  formerly.  The  forms  of  poisoning 
mostly  -seen  are  ot  the  chronic  type.  These 
occur  from  the  use  of  paints  containing  large 
quantities  of  either  Scneele's  green  or  Paris 
green:  the  use  of  spraying  solutions,  now 
widely  employed  as  a  means  of  protection  from 
insect  and  fungus  pests,  and  from  the  addition 
of  arsenic  to  foodstuffs,  as  a  preservative. 
Acute  forms  of  poisoning  are  more  often  the 
resuh  of  attempts  to  commit  suicide.  In  acute 
arsenical  poisoning  die  early  symptoms  are 
those  of  an  acute  inflammation  of  the  stomach 
and  intestines,  coming  on  about  half  an  hour 
after  taking  the  poison.  If  taken  when  the 
stomach  is  empty  the  symptoms  may  be  ex- 
hibited within  10  minutes;  if  when  uie  stom- 
ach is  full,  the  effects  may  not  appear  for  10 
to  12  hours.  The  premonitory  svmptoms 
of  distress,  difficulty  in  swallowing  and  a  burn- 
ing pain  in  the  throat,  are  followed  closely  by 
violent  cramp-like  pains  with  nausea,  vomiting 
and  diarrhoea.  The  severe  symptoms  multiply, 
the  diarrhoea  becomes  watery,  •rice  water*  and 
blood  may  appear  in  the  vomit  A  cold,  damp 
skin  of  bluish  hue,  feeble  and  irregular  heart- 
action,  collapse  and  siting  respiration  may 
precede  death,  attended  at  times  with  convul- 
sions. Death  may  occur  within  24  hours,  but 
it  is  apt  to  be  delayed  from  two  to  four  days, 
the  patient  usually  dying  of  the  secondary  de- 

fenerations  in  the  organs  and  of  exhaustion. 
Examination  of  an  arsenically  poisoned  body 
after  death  shows  arsenic  in  nearly  every  part, 
particularly  in  the  liver  and  kidneys.  It  is 
found  also  in  the  brain  and  even  in  the  spongy 
parts  of  the  bones.  Death  by  arsenic  is  very 
painful.  It  is,  moreover,  an  extremely  uncer- 
tain poison,  because  of  its  insolubility,  and  of 
the  vomiting  reaction  it  induces.  Many  acute 
cases  pass  into  the  chronic  stage. 

Chronic  arsenical  poisoning  may  result  from 
a  single  large  dose,  but  more  often  results 
from  the  long-continued  use  of  small  quanti- 
ties of  the  j^ison.  In  a  recent  outbreak  of 
chronic  arsenical  poisoning  in  Manchester,  hun- 
dreds of  people  were  affected.  The  source  of 
the  poisoning  was  from  arsenic  in  iron  pyrites 
employed  in  making  sulphuric  acid;  this  cer- 
tain sulphuric  acid  had  been  utilized  in  the 
manufacture  of  glucose.  Several  firms  had 
purchased  this  glucose  for  the  manufacture  of 
beer,  and  many  hundreds  of^  the  consumers  of 
this  beer  suffered  from  various  forms  of  ar- 
senical poisoning.    Chronic  arsenical  poisoning 


may  result  from  the  use  of  wall  papers  and 
hangings  colored  by  arsenical  dyes,  although 
such  modes  of  poisoning  may  be  considered  ex- 
tremely rare.  The  symptoms  of  this  type 
of  poisoning  are  of  gradual  onset:  the  patient 
is  languid,  weak  and  loses  his  apatite.  There 
is  discomfort  in  the  intestines,  pams  similar  to 
colic  and  diarrhoea  or  constipation  may  result 
A  sub-acute  inflammation  of  the  mucous  mem- 
brane of  the  nose  and  gums  then  develops, 
with  sore  gums,  puffiness  under  the  eyes  with 
inflammation  of  the  lids  and  running  from  the 
nose.  Sneezing,  coughing  and  hoarseness  may 
occur,  various  sldn  eruptions  are  not  uncom- 
mon and  a  curious  pigmentation  of  the  sldn 
is  nearly  always  observed.  The  patient  prog- 
resses until  poisoning  of  the  ends  of  the  nerves 
begins,  with  disturbances  in  sensation,  anaes- 
thesia, paraesthesia  and  pain.  There  may  then 
develop  paralysis  of  the  extremity,  frequently 
the  toe  (drop-toe)  ;  or  the  wrist  (drop-wrist). 
Paralysis  of  sensation  may  also  occur.  The 
course  of  a  chronic  poisoning  may  not  be  over 
three  or  four  days,  but  it  usually  requires  three 
or  four  weeks,  sometimes  longer.  Some  indi- 
viduals use  arsenic  throughout  their  lives  and 
are  never  poisoned.  The  treatment  of  acute 
poisoning  consists  in  the  thorough  and  pro- 
longed washing  out  of  the  stomach  and  the 
use  of  large  quantities  of  magnesia.  Support- 
ive treatment  is  needed  in  the  stage  of  collapse. 
Heat,  alcohol  and  coffee  are  indicated.  Brandy 
and  ether  are  administered  hypodermically  and 
morphine  is  injected  to  allay  the  acute  suffer- 
ing. In  chronic  poisoning  electridty  and  tonic 
treatment  are  required.    See  Arsbntc. 

ARSENIOUS  ACID,  the  arsenical  com- 
pound familiarly  known  and  popularly  called 
arsenic.  It  is  obtained  principally  during  the 
roastinp^  of  the  arsenican  nickel  ores  in  (Ger- 
many m  furnaces  communicating  with  flues. 
The  ordinary  arsenious  (which  is  what  is  pop- 
ularly known  as  arsenic)  is  a  white  crystalline 
powder,  decidedly  gritty,  like  fine  sand,  and 
with  no  well-marked  taste.  It  is  very  heavy, 
so  much  so  as  at  once  to  be  noticeable  when 
a  paper  or  bottle  containing  it  is  lifted  by  the 
hand.  It  is  soluble  in  water,  to  the  extent  of 
one  part  of  acid  in  about  1(X)  parts  of  cold 
water,  and  one  part  of  acid  in  about  10  parts 
of  boiling  water.  When  placed  in  a  spoon  or 
other  vessel  and  heated,  it  volatilizes  and  con- 
denses in  crystals  on  any  cool  vessel  held  above. 
By  this  means  it  can  be  distinguished  from  or- 
dinary flour,  which,  when  heated,  chars  and 
leaves  a  coal  behind;  and  from  chalk,  stucco, 
baking-soda,  tooth-powder  and  other  white 
substances  that,  when  heated,  remain  in  the 
vessel  as  a  non-volatile  white  residue.  In  some 
countries,  as  in  the  mountainous  regions  of 
Austria,  Styria  and  the  Tyrol,  arsenic  is  eaten 
habitually,  be^nning  with  small  doses  and  grad- 
ually increasing  them.  It  is  said  to  clear  the 
complexion,  favor  nutrition  and  to  improve 
the  respiration  in  ascending  heights.  Some  of 
the  ^arsenicophages*  can  take  great  quantities 
with  impunity.  See  Mineral  Production  of 
THE  United  States. 

ARSENOLITE,  a  native  trioxide  of  ar- 
senic, having  the  formula  As«0«  (often  written 
As«0»),  and  crystallizing  in  the  isometric  sys- 
tem—  usually  in  octahedrons.  It  is  commonly 
white,  with  a  vitreous  lustre.    Its  hardness  is 
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1.5,  and  its  specific  gravity  about  3.71.  It  oc- 
tnrs  in  connection  with  ores  of  silver  and  lead, 
and  with  those  of  other  metals  when  arsenic 
is  associated  with  them.  In  the  United  States 
it  has  been  found  in  Nevada  and  California. 
Arsenolite  and  senarmontite  (an  antimonial 
mineral  of  analogous  composition  and  similar 
crystalline  form)  are  collectively  known  by 
mineralogists  as  the  ^arsenolite  group.* 

ARSBNOPYRITE,  ar-sen-o-pi'rit  (•ar- 
senical pyrites*),  a  tin-white,  opaque  mineral, 
with  a  metallic  lustre,  crystallizing  in  the  or- 
thorhombic  system.  It  contains  arsenic  iron 
and  sulphur,  and  has  the  formula  FeAsS.  Its 
hardness  varies  from  5.5  to  6.0,  and  its  specific 
gravity  from  5.9  to  62.  Arsenopyrite  is  largely 
used  as  a  source  of  *white  arsenic,*  or  arsenic 
trioxide.  It  occurs  chiefly  in  the  crystalline 
rocks  with  gold  and  ores  of  silver,  lead  and  tin. 
It  abounds  in  (Germany,  England  and  the 
United  States. 

ARSBNYBV,      Konstantiii      Ivanovich. 

SLT-sknyei,  Russian  statisticiaiL  historian  and 
geographer:  b.  12  Oct.  1789;  a.  Petrazavodsk: 
29  Nov.  1865.  He  was  the  son  of  a  priest  oi 
the  village  of  Mirkhanov^  government  of  Kos- 
troma, Chukhlomski  district.  He  was  educated 
in  the  Seminaxy  of  Kostroma  and  the  Peda- 
gogical Institute  of  Saint  Petersburg,  from  which 
he  was  graduated  in  1810.  A  year  later  he  was 
appointed  instructor  of  geography  and  Latin 
fit  the  institute.  In  1819  the  institute  was 
changed  to  the  University  of  Saint  Petersburg 
and  Arsenyev  became  adjunct  professor  of  geog- 
raphy and  statistics.  He  was  dismissed  now- 
ever,  two  years  later  on  the  charges  ot  free- 
thinking  and  teacixing  rules  destructive  to  the 
morality  of  the  students.  He  continued,  how- 
ever, teaching  in  the  School  of  Engineers  and 
Artillerists  where  he  also  held  a  position.  In 
1824  he  became  instructor  in  statistics  and  his- 
tory to  Crown  Prince  Aleksandr  II.  He  un- 
doubtedly influenced  the  mind  and  the  charac- 
ter of  the  future  Tsar-Liberator.  Quitting  his 
duties  as  educator  of  the  Crown  Pnnce,  he  en- 
tered the  civil  service,  at  the  same  time  devot- 
ing himself  to  scientific  work.  He  held  the  posi- 
tion of  head  statistician  of  the  Ministry  of 
the  Interior  (1832-53),  then  newly  organized. 
He  did  a  great  deal  for  the  organization  of 
Russian  statistics  and  can  t>e  called  one  of  its 
fathers.  In  1845,  together  with  Count  Th.  P. 
Litke,  he  founded  the  (Geographical  Society  of 
which  he  was  associate  chairman  (1850-54).  He 
had  attained  the  rank  of  privy  cotmcillor  at  the 
time  of  his  death.  His  most  valuable  contri- 
butions are  his  historical  work  <The  Rule  of 
Peter  II>  (Saint  Petersburg  1839) ;  <The  Rule 
of  Catherine  V  (Saint  Petersburg  1856).  As 
the  educator  of  the  Crown  Prince  he  had  access 
to  the  documents  of  the  imperial  archives  and 
ministerial  bulletins.  This  enabled  him  to  en- 
rich Russian  history  with  many  new  data.  His 
< Statistical  Sketches  of  Russia>  (Saint  Peters- 
burg 1848),  for  which  he  used  unpub- 
lished documents  of  the  department  of 
mines  of  the  Ministry  of  the  Interior 
and  other  government  bureaus  are  also  of 
great  value.  Besides  the  works  mentioned  he 
wrote  ^The  History  of  the  People  and  the  Re- 
publics of  Ancient  Greece*  (Saint  Petersburg 
182S-26)  ;  < Short  (kneral  (kography>  (ib.  1818, 
20th  ed.,  1849,  the  only  textbook  for  30  years)  ; 


^Survey  of  the  Physical  Conditions  of  Russia 
and  its  Advantages  for  the  Existing  Public 
Industries*  (Saint  Petersburg  1818).  He  also 
contributed  a  number  of  articles  and  studies  to 
current- periodicals,  (insult  ^Historical  Papers 
of  K.  I.  Arsenyev  >  edited  posthumously  by 
Pekarski  in  Saint  Petersburg  1872.  It  repre- 
sents a  collection  of  documents  from  archives 
and  has  Arsenyev's  biography  attached  to  it 

ARSINOB,  ar-sm'6-e,  the  name  of  several 
celebrated  women  of  antiquity,  the  most  noted 
of  whom  is  the  daughter  of  Ptolemy  I  of 
Egypt,  and  Bemice:  b.  about  316  b,c.;  she 
married  Lysimachus,  King  of  Thrace,  in  300 
B.C.  Desirous  of  securing  the  crown  for  her 
own  children,  Arsinoe  persuaded  Lystmadius 
to  put  Agathocles,  the  son  of  his  former  wife, 
to  death.  This  crime  proved  fatal  to  the  Thra- 
cian  kin^;  for  Lvsandra,  the  wife  of  the  mur- 
dered prmce^  fled  with  her  children  to  the  court 
of  Seleucus  Nicator  of  Syria,  who  took  up 
arms  in  her  favor.  In  the  course  of  the  war 
L3r5imachu8  was  slain  and  his  kingdom  taken 

Sossession  of  1^  the  conqueror.  Arsinoe  now 
ed  into  Macedonia,  which  was  soon  overrun 
by  the  Ssrrian  army.  In  less  than  a  year  after- 
ward, however,  Seleucus  was  assassinated  by 
Ptolemy  Oraunus,  half-brother  of  Arsinoe. 
This  queen,  who  held  the  city  of  C^issandria  in 
Macedonia,  was  induced,  under  promise  of 
marriage,  to  admit  PtoLemy  within  its  walls; 
but  no  sooner  had  he  entered  than  her  tvro 
children  were  butchered  before  her  eyes..  She 
succeeded  in  making  her  esc^  to  Egypt, 
where  she  became  the  second  wife  of  Ptolemy 
II,  Philadelphus,  her  own  brother  (279  ac). 
thus  affording  a  precedent  to  these  unnatural 
unions  which  afterward  became  common 
among  the  Greek  rulers  of  Egypt  She  bore 
no  children  to  her  brother,  who,  however, 
seems  to  have  had  a  strong  affection  for  her, 
as  he  called  one  of  the  districts  of  Egypt  by 
her  name  and  employed  the  architect  £>ino- 
chares  to  bnild  a  temnle  in  her  honor.  The 
first  wife  of  Ptolemy  il,  also  named  Arsinoe, 
was  a  daughter  of  Lysimachus.  A  daughter 
of  Ptolemy  III,  also  of  the  same  name,  mar- 
ried her  brother  Ptolemy  IV.  Qeopatra's 
vounger  sister,  Arsinoe,  was  taken  prisoner 
by  Julius  CaessLT  and  later  ordered  by  Mark 
Antony  to  be  put  to  death,  41  ac 

ARSINOB,  dty  of  ancient  Egyot,  on 
Lake  Moeris,  said  to  have  been  founded  about 
2300  &c,  but  renamed  after  Arsinoe.  wife 
and  sister  of  Ptolemy  II,  of  Egypt  The  site 
of  Arsino^  is  now  occupied  by  the  town  of 
Medinet-el-Faium.  The  sacred  crocodiles  were 
kept  here. 

ARSON,  the  malicious  and  wilful  burning 
of  a  dwelling-house  or  out-house  belonging  to 
another  person  by  directly  setting  fire  to  it,  or 
even  by  igniting^  some  edifice  of  one's  own  in 
its  immediate  vicinity.  If  a  person,  by  mali- 
ciously setting  fire  to  an  inhabited  house,  cause 
the  death  of  one  or  more  of  the  inmates,  the 
deed  is  murder,  and  capital  punishment  may 
be  inflicted,  when  no  one  is  fatally  injured 
the  crime  is  not  capita],  but  is  still  heavily  pun- 
ishable; it  is  a  penal  offense  also  to  attempt 
to  set  a  house  on  fire,  even  if  the  endeavor 
does  not  succeed.  The  New  York  Penal  Code 
provides  that  a  person  who  wilfully  bums^  or 
sets   on   fire   in   the  nighttime,    either    (1)  .a 
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dwelltng-liotise  in  vhidi  there  is,  at  the  time, 
a  human  being;  or  (2)  a  car,  vessel,  or  other 
vehicle,  or  a  structare  or  building  other  than 
a  dwelling-house,  wherein,  to  the  knowledge  of 
the  offender^  there  is,  at  the  time,  a  human 
being,  is  guilty  of  arson  in  the  first  degree. 
Many  statutory  changes  have  been  made  in 
the  common  law  upon  this  subject.  There  are 
three  degrees  of  arson  in  the  State  of  New 
York.  Arson  in  the  first  degree  is  punishable 
by  imprisonment  for  anv  term  not  exceeding 
40  years;  in  the  second  degree  by  imprisop- 
ment  for  a  term  not  exceeding  25  years;  in 
the  third  degree  for  a  term  not  exceeding  15 
years.  Before  the  crime  of  arson  is  complete, 
the  house,  or  some  portion  of  it,  however  small, 
must  be  burned,  or  consumed  by  fire. 

ARSUF,  Palestine,  a  town  on  the  coast,  12 
miles  north  of  Jaffa,  famous  as  the  scene  oi 
a  victonr  of  the  crusaders  under  Richard  I  of 
England  over  the  army  of  Saladin. 

ART,  in  its  broadest  sense,  is  the  purpose- 
ful exercise  of  human  activities  for  the  ac- 
complishment of  some  predetermined  end  of 
use  or  pleasure.  Art  is  thus  set  apart  from 
Nature  which  exists  and  operates  outside  of 
man,  and  which  can  enter  the  domain  of  Art 
only  when  and  in  so  far  as  man  calls  her  into 
his  service  by  employing  her  powers  for  his 
own  purposed  en<fe.  The  distmction  between 
Art  and  Nature,  and  the  relations  between 
them,  have  been  a  fruitful  subject  of  philosoph- 
ical discussion,  which  cannot  here  be  sum- 
marized, as  it  nowhere  contravenes  the  defini- 
tion given  above.  Art  is  also  distinguished 
from  Science,  which  investigates  phenomena, 
declares  facts,  and  lays  down  rules,  but  does 
not,  as  Science,  execute  the  operations  dic- 
tated by  these  rules.  It  is  Art  which,  having 
conceived  the  end  to  be  realized,  learns  from 
Science  the  laws  and  rules  which  must  be 
observed  in  the  exercise  of  the  activities  W 
which  the  preconceived  end  is  to  be  attained, 
and  then  applies  them  to  that  end. 

While  m  the  above-defined  broad  sense 
the  name  of  art  may  be  applied  to  the  com- 
monest human  activities  controlled  by  the  will 
for  a  definite  jend  *—  so  that  one  may  speak  of 
an  art  of  eating  or  walking  —  in  general  usage 
it  is  confined  to  such  activities  as  involve 
ingenuity,  judgment  and  skill.  In  this  sense 
one  speaks  of  the  art  of  fishing,  of  building, 
of  dress-making,  of  piano-playing.  And  tn 
nearly  all  uses  of  the  term  there  is  present 
the  idea  of  prodtuing  or  creating^  which  is 
warranted  by  the  etymology  of  me  word  in 
nearly  all  languages.  The  Latin  Ars,  from 
which  we  derive  the  English  Art,  is  traceable 
to  an  ancient  root  Ar  which  is  believed  to 
signify  a  creation  or  begetting.  Hence  the 
word  is  also  applied  to  the  generality  or  tota^ 
ity  of  the  products  of  the  htnnan  creative 
activity  in  a  given  field,  place  or  age,  as  when 
one  speaks  otmediseval  art,  American  art,  the 
art  of  the  Flemish  looms,  referring  not  to  the 
activity  which  created,  but  to  the  products  of 
that  activity. 

In  ancient  and  medieval  times,  the  whole 
field  of  liberal  culture  was  embraced  in  the 
term  *arts*  or  ^liberal  arts*;  and  this  usage 
survives  in  the  modem  degrees  of  Bachelor 
of  Arts  and  Master  of  Arts  and  the  name 
•Faculty  of  Arts*  or  «G>llege  of  Arts*  tradi- 
tionally applied  to  certain  faculties  and  insti- 


tutions erapged  in  liberal  education  as  dis- 
tinguished from  professional  education.  Gener- 
ally, however,  modem  usage  prefers  the  term 
^culture*  to  *arts*  to  designate  the  whole 
body  of  non-professional  or  theoretical  educa- 
tion and  activity,  in  which  are  included  litera- 
ture, philosophy,  language,  history  and  pure 
science 

From  the  foregoing  observations  it  will 
be  seen  that  in  every  occupation,  trade  or  pur- 
suit there  are  involved  both  an  art  and  a  sci- 
ence. The  carpenter  who  makes  a  box  must 
first  conceive  mentally — that  is  imagine -;- 
the  box  he  is  to  produce,  and  exercise  his 
activities  to  bring  this  conception  into  being: 
this  is  Art.  Science  teaches  him  the  nature 
of  his  materials,  and  the  laws  which  must  con- 
trol the  use  of  his  tools  and  materials  to 
realize  his  conception.  Then  Art  again  ap- 
pears in  his  application  of  his  mental  powers 
of  skill  and  judgment  and  of  his  bodily  powers 
of  muscular  activitjr,  in  conformity  with  the 
rules  and  laws  of  Science,  and  the  box  which 
is  the  product  of  this  application  is  a  work 
of  the  carpenter's  art. 

The  mental  preconception  of  a  work  of  art, 
whether  recorded  in  visible  form  by  a  draw- 
ing or  specification  or  not,  is  a  design.  So 
in  the  art  of  war,  the  commander's  predeter- 
mined plan  of  campaign  or  system  of  strategy 
is  a  design,  as  truly  as  is  the  architect's  draw*^ 
ing  of  a  projected  building,  or  the  weaver's 
pattern  of  the  proposed  rug  or  brocade.  Thus 
m  every  art  there  are  two  distinct  elements 
or  stages  —  design  and  execution.  Design 
springs  from  the  imagination,  and  guides  and 
directs  the  execution.  Everything  that  per* 
tains  to  the  execution  is  a  part  of  the  technic 
of  the  art;  the  rules  and  laws  of  the  technic 
are  the  contribution  of  Science. 

ClassificationB. —  It  is  customary  and  con- 
venient as  well  as  reasonable  to  distinguish 
between  those  arts  which  minister  primarily 
to  the  physical  or  material  needs  of  man, 
and  those  whose  primary  and  dominant  pur- 
pose is  to  minister  to  man's  emotions,  apart 
trom  practical  or  material  service.  The  arts 
of  the  first  sort  we  call  the  useful  arts;  those 
of  the  second  sort  the  fine  arts.  The  products 
of  the  useful  arts  are  designed  for  purposes 
external  to  themselves,  to  serve  the  needs  of 
daily  life;  in  other  words  they  are  made  to 
be  used.  The  products  of  the  fine  arts,  on  \ 
the  other  hand,  are  created  for  their  own  sake ;  j 
they "  are  an  end  in  themselves,  or  —  to  be  -^ 
more  accurate — they  exist  for  the  sake  of  the 
emotions  they  are  designed  to  express  and 
arouse.  A  chair,  however  superbly  carved, 
is  primarily  a  work  of  useful  art,  because 
made  primarily  to  be  sat  on;  but  a  picture  is 
painted  for  its  own  sake,  not  to  be  used  but 
to  be  looked  at  and  to  excite  pleasurable  emo- 
tions by  its  beauty  of  subject,  of  drawing,  of 
color:  it  is  a  work  of  nne  art.  So  also  a 
poem  or  a  s3rmphony  is  produced  for  the  sake 
of  the  eesthetic  emotions  it  arouses,  not  for 
that  of  any  practical  or  material  use  to  which 
it  is  to  be  put  f  it  is  a  work  of  fine  art.  The 
fine  arts,  then,  are  those  whose  appeal  is  to 
the  aesthetic  emotions;  and  just  to  the  extent 
in  which  any  work  of  art  does  so  appeal  does 
it  enter  within  the  domain  of  the  fine  arts. 
Painting,  sculpture,  music  and  pottery  belong 
obviously   in   this    domain;    pottery,   weaving. 
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building,  metal-working  are  as  obviously  use- 
ful arts. 

Since,  however,  useful  objects  are  often 
made  of  such  forms  and  so  adorned  as  to  be 
not  only  useful  but  also  beautiful  to  look 
upon,  and  therefore  to  appeal  to  the  ssthetic 
sense,  there  is  seen  to  be  a  wide  border-land 
of  art  in  which  both  use  and  beauty  are  kept 
in  view,  and  both  skill  and  imagination  exer- 
cised by  the  designer  and  maker  of  the  useful 
object.  The  arts  which  are  thus  concerned 
with  making  useful  objects  beautiful  are  some* 
times  called  the  indtistrial  arts,  sometimes  the 
decorative  arts.  But  these  terms  cannot  be 
used  cither  as  synonyms  or  as  mutually  ex- 
clusive designations,  for  by  many  the  name 
^industrial  arts*  is  applied  to  the  useful  artSi 
as  such;  while  certam  of  the  decorative  arts 
belong  wholly  in  the  category  of  fine  art.  (See 
Fine  Arts).  Indeed,  architecture,  which  is 
universally  classed  as  a  fine  art,  b  the  most 
important  of  the  decorative  arts,,  to  which 
many  of  the  decorative  arts  are  ancillary  and 
subordinate,  such  as  mosaic,  decorative  carv- 
ing, marble  inla^  and  the  like:  (See  Decora- 
tive Art).  It  is  therefore  -  evident  that  any 
classification  of  the  arts  into  rigid  categories 
such  as  the  scientists  have  devised  for  their 
fauna  and  flora  or  for  the  sciences  themselves 
is  quite  out  of  the  question,  because  of  the 
varying  degrees  to  which  the  utilitarian  and 
aesthetic  elements  prevail  in  the  different  prod- 
ucts of  man's  industry,  and  in  different  works 
even  of  the  same  general  kind. 

Sciences  Related  to  Art. —  In  connection 
with  the  arts,  especially  the  fine  arts,  there 
have  been  developed  a  number  of  fields  of 
intellectual  activity  which  are  not  themselves 
arts,  but  rather  sciences,  although  they  con- 
cern themselves  wholly  with  inquiries  into 
matters  of  art.  The  investigation  and  discus- 
sion of  the  nature  of  beauty  and  of  the  appeal 
which  works  of  art  make  to  the  emotions  is 
a  branch  of  philosophy,  and  is  called  ^stheh 
i(s  (q.v.).  The  study  of  the  origin,  achieve- 
ments, progress  and  decline  of  the  arts  or  of 
an  art  is  a  branch  of  history,  especially  of 
the  history  of  civilization.  Tne  exploration 
of  ancient  remains  and  the  study  and  discus- 
sion of  .the  arts  of  a  more  or  less  remote  an- 
tiquity constitute  the  science  of  Archeology 
(q.v.).  The  discussion  of  the  qualities,  char- 
acteristics, merits  and  defects  of  an  art,  a 
style  or  a  period  of  art,  or  of  a  particular 
work  of  art,  is  a  special  branch  of  Criticism 
(q.v.).  The  principles  and  laws  at  the  basb 
of  an  art  and  the  rules  for  its  practice  form  a 
body  known  as  the  Theory  of  Art,  closely 
related  to  the  science  of  aesthetics.  Every  one 
of  these  divisions  of  knowledge  concerning 
Art  and  the  arts  has  given  birth  to  an  exten- 
sive literature,  and  the  amount  of  such  litera- 
ture is  enormous.  Thus,  for  example,  in  the 
Avery  Library  qf  Columbia  University  at  New 
York,  there  are  at  this  writing  25,000  volumes 
devoted  exclusively  to  architecture  and  the 
allied  arts. 

For  information  concerning  various  divi- 
sions of  the  general  subject  see  the  articles 
Aboriginal  Art;  .^Esthetics;  American  Art; 
Arch;eology:  Architecture;  Danctng;  Dec- 
orative Art;  Interior  Decoration;  Drama; 
Fine  Arts;  Music;  Opera;  Painting;  Paint- 
ing,   American;    Painting,    Education    in; 


Poetry;  PyROTECHNY;  Sculpture;  ScuLPitTSE 
in  the  United  States  ;  Sculpture,  Education 
in;  and  the  various  industries  or  useful  arts 
each  under  its  own  title. 

Alfred  D.  F.  Hamun^ 
Professor  History   of  Architecture,   Columbia 
University. 

ART,  American.     See   American   Art. 

ART,   Decorative.     See   Decorative  Art. 

ART,  BcclesiasticaL  See  Ecclesiastical 
Art. 

ART  DRAWING:  Pictorial  Repreaenta- 
tion  and  Decorative  Design.  Drawing  in 
general  falls  into  two  distinct  divisions,  namely, 
Constructive  Drawing  and  Art  Drawing.  Con- 
structive or  Mechanical  Drawing  is.  a  conven- 
tional method  of  representing  sJl  the  facts  of 
form,  size  and  structure  of  an  object  from 
which  the  object  may  be  constructed.  Art 
Drawing  deals  with  the  representation  of  the. 
appearance  of  objects  and  the  evolving  of 
forms  for  the  decoration  of  surfaces.  As 
taught  in  art  academies  and  practised  in  studios, 
it  comprises  the  subjects  of  Pictorial  Represen- 
tation and  Decorative  Design. 

Pictorial  Representation. 
As  the  title  implies,   the  ultimate  aim  of 

fictorial  representation,  commonly  known  as 
ree-hand  drawing,  is  the  creation  of  a  pic- 
ture—the graphic  expression  of  the  beautiful 
in  plant-lite,  animal-life  and  landscape.  A 
true  picture  shows  not  merely  how  an  object  or 
group  of  objects  appears,  but  it  tells  how  these 
objects  impressed  the  artist.  It  is  the  draughts- 
man's concrete  effort  to  communicate  to  his 
fellow  beings  the  aesthetic  sensation  he  ex- 
perienced in  the  presence  of  nature. 

To  attain  his  end,  the  artist  must  augment 
a  natural  aptitude  for  the  subject  by  a  study 
of  linear  and  aerial  perspective  in  landscape 
and  marine  drawing,  anatomy  in  figure  and 
animal  drawing,  and  the  prinaples  of  selection  , 
and'  arrangement  (pictorial  composition)  in 
all  the  t3rpes  of  representation.  He  must 
moreover,  be  acquainted  with  the  qualities  ana 
limitations  of  the  several  forms  of  rendering 
and  mediums  used. 

Free-Hand  Perspective.—  In  looking 
thoughtfully  at  a  landscape,  we  shall  notice 
that  objects  diminish  in  size  as  they  recede 
farther  and  farther  from  the  eye;  and  that 
forms  we  know  to  be  rectangular  or  circular 
appear  modified  according  to  the  different  po- 
sitions in  which  they  are  placed  in  relation 
to  the  observer.  These  changes  in  form  and 
size  are  due  to  what  is  termed  linear  perspec- 
tive. We  shall  also  notice  that  objects  in  the 
^stance  appear  paler  and  grayer  in  color,  due 
to  the  action  of  what  is  called  aerial  perpec- 
tive. 

The  drau||htsman  need  not  necessarily  go 
into  a  scientific  study  of  linear  p^spective; 
but  he  must  embody  in  his  work  what  is  known 
as  free-hand  perspective  —  the  general  prin- 
ciples of  the  subject  deduced  from  observa- 
tion and  practice.  These  principles  are  here- 
with stated: 

1.  The  apparent  form  of  any  object,  ex- 
cept a  sphere,  varies  with  every  position  in 
which  it  IS  placed  in  regard  to  the  observer. 

2.  The  apparent  size  of  an  object  decreases 
as  its  distance  from  the  observer  increases. 
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3.  A  circle  seen  obliquely  always  appears 
like  an  ellipse. 

4.  The  more  obliquely  the  circle  is  seen,  the 
more  nearly  the  ellipse  approaches  a  straight 
line. 

5.  A  horizontal  face,  when  above  or  below 
the  eye,  appears  fore-shortened. 

6.  All  parallel  horizontal  edges  receding 
from  the  eye  appear  to  converge  to  a  point 
on  the*  horizon  —  an  imaginary  hne  on  a  level 
with  the  eye. 

7.  Parallel  horizontal  edges  receding  to  the 
left  appear  to  converge  to  a  point  on  the  hori- 
zon at  the  left  of  the  object,  called  Vanishing 
Point  1;  those  receding  to  the  right  appear  to 
converge  to  the  right  of  the  object,  called  Van- 
ishing Point  2. 

8.  For  rectangular  objects  standing  with 
the  side  faces  turned  equally  away,  the  vanish- 
ing  points'  are    equidistant    from   the   object 
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9.  For  rectangular  objects  standing  with 
side  faces  turned  unequally  away,  Vanishing 
Points  1  and  2  are  unequally  distant  from  the 
object  according  to  the  angles  at  which  the 
objects  stand.     (Fig.  2). 
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10.  Receding  parallel  lines  situated  obliquely 
in  relation  to  the  observer  api>ear  to  converge 
in  a  vertical  vanishing  line.  (Fig.  3). 
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Forms  of  Rendering. —  There  are  four 
modes  in  which  objects  may  be  rendered. 
They  may  be  drawn  in  outline,  m  neutral  values 
of  light  and  dark,  in  light  and  shade,  or 
painted  in  color  masses.     With  the  last  form 
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of  rendering  we  are  not  concerned  in  this 
article.    See  Painting. 

Rendering  in  Outline. —  The  practice  of 
drawing  in  outline  as  an  independent  form  of 
pictorial  representation  is  not  much  in  vojfue 
now,  as  it  is  more  or  less  abstract  and  limited 
in  its  power  to  convey  to  the  mind  all  the 
truths  m  the  appearance  of  an  object.  Never- 
theless, an  experienced  artist  can  express 
many  characteristics  of  an  object  by  a  skill- 
ful modulation  of  line:  now  thin,  and  then 
thick;  here  long,  graceful  and  rhythmic,  and 
there  short,  hard  and  angular. 

Rendering  in  Flat  Values  of  Light  and 
I)ark. —  On  a  gray  day  when  the  sky  is  over- 
cast, the  light  does  not  come  from  a  particular 
spo^  but  is  rather  diffused  from  the  sky  gener- 
ally. We  shall  find  that  then  all  the  elements 
in  a  landscape,  as  trees,  buildings,  distant  hills, 
etc.,  appear  m  simple  flat  masses  of  color.  If 
we  interpret  in  black  and  white  the  character- 
istic forms  and  relative  d^ree  of  light  and 
dark,  called  the  values,  of  uese  color  masses, 
we  shall  have  a  landscape  drawing  rendered 
in  flat  values  of  light  and  dark. 

This  method  of  rendering  is  now  frequently 
used  by  artists  in  still-life,  landscape  and  figure 
compositions  where  decorative  effects  are  re- 
quired, as  in  poster  work  and  mural  decora- 
tions.    (Fig.  4). 

Rendermg  in  Light  and  Shade.— A  draw- 
ing made  in  light  and  shade  seeks  to  express 
the  values  of  the  masses  as  modified  by  the 
effect  of  sunlight  and  shadow.  It  is  the  most 
realistic  of  all  the  methods  of  pictorial  repre- 
sentation in  monochrome,  as  it  depicts  all  the 
characteristics  of  the  subject  with  the  excep- 
tion of  its  actual  color.  (Fig.  5). 

Pictorial  Composition.r- In  order  to  ex- 
press his  idea  perfectly  and  beautifully,  whether 
It  be  in  still-life,  landscape  or  animal  drawing, 
the  artist  must  use  in  his  work  the  fundamental 
principles  underlying  good  arrangement  of 
lines  and  masses  in  a  picture,  known  as  pic- 
torial composition. '  These  principles  are : 

1.  Dommance,  which  requires  that  there  be 
one  object  or  centre  in  a  picture  of  major 
interest,  having  the  strongest  emphasis  or 
accentuation  and  all  other  objects  suDordinate. 

2.  Opposition,  which  requires  that  the  vari- 
ous elements  in  a  composition  show  contrast 
and  variety  of  line,  shape,  and  value. 

3.  Balance,  which  requires  that  there  be 
such  an  adjustment  of  these  contrasts  that 
the  whole  effect  will  be  harmonious. 

In  the  charcoal  drawing,  *Sheep  Entering 
a  Bam,'>  by  the  famous  I>utch  painter  Anton 
Mauve  (Fig.  6).  we  have  an  example  of  good 
composition.  Tne  eye  first  discerns  the  prin- 
cipal elements,  namely,  the  old  man  ana  the 
sheep,  because  they  occupy  a  dominant  posi- 
tion (near  the  centre),  and  their  values  are 
accentuated  at  the  expense  of  the  other  details, 
which  are  purposely  kept  subdued.  Besides, 
a  little  scrutiny  will  reveal  that  the  picture 
also  has  ample  contrast  and  variety  in  line, 
shape,  and  tone,  and  perfect  balance  of  its 
various  attractive  forces. 

Medimns  Used  in  Drawing.^  Of  the  vari- 
ous materials  used  in  drawing,  the  most  im- 
portant are  lead-pencil,  ink  and  charcoal,  each 
having  its  special  qualities  and  limitations. 

Lead-pencil  Drawing.—  The  lead-pencil 
has  always  been  a  favorite  with  artists  in  mak- 
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ing  prMaratory  studies  for  their  pictures,  and 
a  number  in  the  past,  as  Lalanne,  Ingres, 
Rousseau  and  Legros,  have  used  it  as  an  inde- 
pendent means  of  expression.  The  technique 
of  lead-pencil  drawing  is  very  simple.  For 
ordinary  outline  work  a  medium  soft  pencil 
is  used,  held  by  the  thumb  and  fore-finger 
three  or  four  inches  from  the  point  so  that 
it  has  the  support  of  the  middle  finger. 
The  shading  is  rendered  by  means  of  broad 
intermingledl  strokes  of  a  soft  pencil  (4B), 
held  sideways  under  the  fingers.  This  method 
is  known  as  pencil-painting.     (Fig.  5). 

Ink  Drawing.— There  are  three  kinds  of 
ink  rendering:  pure  Hne  drawing,  made  with 
a  pen;  tone  drawing  produced  with  a  brush; 
and  combination  drawing  of  lines  supplemented 
by  tones. 

•  In  a  pure  line  drawing  in  ink,  the  draughts- 
man seeks  to  render  the  light  and  dark  values 
in  his  subject  by  means  of  pen  strokes  of 
graded  widths.  For  this  purpose  India  ink 
and  pens  of  special  make  are  used.    (Fig.  7). 

An  ink  tone  drawing  is  made  with  washes 
produced  by  means  of  a  sable  or  camel's  hair 
brush  and  India  ink,  diluted  with  quantities 
of  water  according  to  the  intensity  of  the 
tones  desired. 

Combining  lines  and  tones  in  an  ink  drav^- 
ing  is  now  very  popular  with  artists,  as  this 
method  is  capable  of  producing  higlUy  inter- 
esting effects. 

Charcoal  Drawinf^. —  One  of  charcoal's 
admirable  characteristics  is  that  it  produces 
a  wide  range  of  subtle  grays.  Its  pale  tones 
arc  semi-traQsparent  silvery  grays,  so  useful 
in  depicting  aerial  perspective,  and  its  dark 
tones  are  rich  and  velvety,  extremely  valuable 
in  landscape  and  figure  drawing  generally. 

Its  chief  quality,  however,  lies  in  the  fact 
that  it  is  easily  removed,  enabling  the  artist 
to  alter  the  arrangement  of  the  masses  as  he 
composes.  These  changes  are  done  with  the 
chamois  skin  and  kneaded  rubber. 

When  completed^  the  drawing  can  be  made 
permanent  by  spraying  with  a  solution  of  white 
shellac  and  alcohol,  called  fixative. 

DECORATIVE  DESIGN. 

By  design  is  meant  the  originating  of 
objects  and  their  decoration  according  to  the 
laws  of  use  and  beauty.  It  thus  naturally 
falls  into  two  grand  divisions,  namely,  con- 
structive design  and  decorative  design. 

Constructive  Design,  or  design  in  three 
dimensions,  deals  with  the  evolving  of  objects 
having  length,  breadth  and  thickness.  It  covers 
all  the  fields  of  human  invention^  as  vessel^ 
utensils,  apparel,  furniture,  architecture  and 
machinery.  Each  of  these  forms  a  distinct  de- 
partment of  design.  We  thus  speak  of  archi- 
tectural design,  machine  design,  jewelry  design, 
etc 

The  chief  aim  of  constructive  design  is  the 
creation  of  an  article  of  use  and  beauty.  The 
object  designed  must  show  fitness  for  its  pur- 
pose in  size,  fontL  material,  and  in  beauty  of 
Its  proportion.  For  example,  we  would  be 
violating  the  laws  of  use  and  beauty  if  we 
were  to  make  a  chair  out  of  cardboard,  the 
size  of  a  table,  and  in  the  form  of  a  pyramid.. 

But  very  often  objects,  although  fully  satis- 
factory in  themselves  as  regards  use  and 
beauty,  nevertheless  present  blank  surfaces  the 


appearance  of  which  might  greatly  be  im- 
proved by  the  application  of  ornamentation. 
This  leads  us  to  a  consideration  of  decorative 
design. . 

Decorative  Design,  or  design  in  two  di- 
mensions, may  be  defined  as  the  evolving  of 
forms  for  the  enrichment  of  surfaces.  The 
result  of  decorative  design,  commonly  known 
as  ornament,  produces  its  legitimate  effect 
when,  without  concentration  upon  itself,  it 
makes  the  object  to  which  it  is  applied  more 
pleasing  than  if  unadorned. 

To  produce  satisfactory  work,  the  decora- 
tive designer  must  study  the  materials  of 
design,  the  systems  and  principles  of  arrange-^ 
ment  and  the  various  methods  of  application. 

Materials  of  Decorative  Design. — Designs 
may  be  produced  from  abstract  shapes,  from 
conventionalized  natural  forms,  as  plants, 
animals  and  landscape,  and  from  lettering. 

Abstract  Forms  in  Design  are  derived 
from  the  exhaustless  field  of  geometry.  They 
are  arrived  at  by  combining  Tines  of  various 
widths,  or  by  cutting  up  such  geometric  sur- 
faces as  the  square,  oblong  triangle^  circle, 
etc.,  into  smaller  interesting  areas.    (Fig.  8). 


Pig.  8 — Design  for  a  Tile  (abstract  motive). 

Nature    Forms   in    Design. —  By    far   the 

most  important  elements  of  design  are  derived 
from  plant-life,  animal-life  and  landscape. 
But  as  the  decoration  of  an  object  should  be 
subordinate  to  the  object  itself,  a  realistic 
treatment  of  a  nature  subject  is  not  permis- 
sible. Before  being  applied  it  must  be  con- 
ventionaHzed. 

Conventionalization. —  By  conventionaliza- 
tion is  meant  the  adaptation  of  a  natural  form 
for  design  purposes.  In  a  botanic  drawing 
of  a  flower,  for  instance,  the  various  organs, 
as-  petals,  sepals,  pistil  and  stamen  are  studied 
with  minuteness  and  all  the  wonderful  struc- 
ture is  revealed.  But  in  drawing  it  for  decora- 
tive purposes,  the  flower  is  idealized,  by  keep- 
ing only  the  general  characteristics  of  growth, 
form  and  proportion,  while  simphf3ring  out- 
lines, rejecting  unimportant  details,  and  ren- 
dering it  in  flattened  values. 

Conventionalization  may  be  formal  or  in- 
formal. A  nature  motive  is  formally  con- 
ventionalized, when  its  elements  ai^  decidedly 
simplified  in  outline,  form  and  value,  and 
symmetrically  arranged. 

Informal  conventionalization  refers  to  the 
use  of  the  perspective  appearance  of  a  nature 
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Fig.  11  —  The  Anatomy  of  an  aU-OTor  Pattern 
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Fig.  4  (1)    A  Still-life  Drawing,  rendered  in  lidit  and  shade       Fig.  ft  iS)     A  Charcoal  comnosition  by  Anton  Mauve  (Dutch) 
Fig.  5  (2)     A  Stm-life  Drawing,  rendered  in  light  and  shade.    Fig.  7  (4)    A  Pen  and  Ink  Drawing  by  Birket  Foster  (English) 
Example  of  Pencil  Paintuig 
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subject    but    slightly    modified    for    decorative 
punposes. 

Systems  of  Arrangement.— The  principal 
forms  of  decorative  arrangement  include: 


Pig.  9 — Design  for  Blotter-pad  Corner  in  Pierced  Metal. 
Example  of  a  design  for  an  enclosed  area. 

1.  Designs  for  unlimited  areas,  or  all-over 
patterns. 

2.  Designs     for    partly     limited    areas     or 
borders. 

3.  Designs  for  limited  or  enclosed  areas. 
(Fig.  9). 


A  B 

Pig.  10 — Design  Units.    A — ^Pormally  balanced. 
B — ^Informally  balanced. 

In  each  of  these  kinds  of  design,  what  is 
termed  the  unit,  or  motive,  is  repeated  in  a 
particular  mode.  The  unit  of  design  is  a 
simple  decorative  figure,  either  symmefrically 
arranged,  or  informally  balanced  about  a 
vertical  line.    (Fig.  10). 

All-over  Patterns,  as  designs  for  textiles, 
cretonnes  and  wall-papers,  are  developed  by 
the  rhythmic  repetition  of  a  unit  over  a  sur- 
face in  all  directions.     When  the  unit  is  re- 


peated in  rhythmic  rows  whkh  arc  both  hori* 
zontal  and  vertical  the  design  is  called  a  full 
drop  regular  repeat;  when  Ae  unit  is  repeated 
in  alternating  rows,  the  pattern  is  known  as  a 
full  drop  alternate  repeat.  (Fig.  11).  In  what 
IS  termed  a  half  drop  repeat,  the  unit  is  re- 
peated in  ahernating  rows  in  which  every 
other  row  is  dropped  one-half  the  height  of 
the  unit. 

This  regular  recurrence  of  a  unit  over  a 
surface  in  such  a  way  as  to  lead  the  eye  con- 
sistently through  all  parts  of  the  pattern  is 
called  rhythm,  which  is  responsible  for  a  great 
deal  of  the  charm  that  obtains  in  all  kinds  of 
surface  design. 

Borders. —  Borders,  or  designs  used  for 
limiting  surfaces,  are  produced  by  the  rhythmic 
repetition  of  a  unit  in  one  direction.  (Fig.  12). 

Lettering  in  Design. —  Lettering  forms  the 
major  motive  in  designs  for  monograms,  book- 
plates book-covers  and  posters.  The  alpha- 
bets now  generally  used  are  the  modem  Gothic 
and  Roman. 

Monograms. —  A  monogram  is  a  character 
consisting  of  two  or  more  letters,  interwoven 


Pig.  13 — Design  for  a  Monogram, 
into  one,  usually  the  initials  of  a  name  or 
several  names.  Besides  unity,  balance  and 
rhythm,  which  are  essential  in  all  surface 
design,  the  special  principle  governing  a  good 
monogram  is  intricacy,  by  this  is  meant  the 
pleasing  effect  obtained  by  a  happy  interlacing 
or  interweaving  of  the  letters.  The  more 
subtle  the  interweaving,  the  more  attractive 
the  design.  (Fig.  13).  Unity  in  a  monogram 
is  best  obtained  by  a  proper  distribution  of 
the  letters  within  any  geometric  surface  as  a 
square  circle,  kite  form,  hexagon,  etc.  Mono- 
grams are  generally  applied  to  jewelry,  sta- 
tionery and.  linen. 

Bookplates. —  A  bookplate  or  •Ex  Libris* 
is  the  little  label  or  plate  put  into  a  book  by 
its  owner.  The  designer  must  introduce  into 
the  bookplate  as  much  as  possible  the  char- 
acter, taste,  ambition  or  hobby  of  the  person, 
for  whose  library  the  plate  is  designed.     For 


Pig.  12 — Design  for  a  Border. 
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instance,  if  the  person  is  romantic, —  knights, 
castles  and  brave  deeds  appeal  to  him  —  a 
decorative  treatment  of  a  castle  would  be  ap- 
propriate. The  lettering,  of  course,  plays  the 
most  important  part.  It  should  be  legible  and 
in  such  a  style  as  will  suit  the  general  idea, 
and  must  have  a  well  thought  out  and  im- 
portant position.  (Fig.  14). 


Pig.  14 — Design  for  a  Bookplate. 

Book-covers. —  A  design  for  a  book-cover 
generally  contains  several  lines  of  lettering, 
that  is,  the  title  and  the  name  of  the  author, 
and  an  ornament.  The  ornament  may  be  a 
purely  decorative  figure,  or  a  decorative  treat- 
ment of  a  landscape,  marine  or  figure  com- 
position, suggesting  the  contents  of  the 
book.  All  the  lettering  on  the  cover  should  be 
of  the  same  style,  and  the  title  made  con- 
spicuous by  the  use  of  intense  tones. 

Posters^ — A  poster  is  a  placard  announc- 
ing an  event,  or  advertising  an  article.  It  is 
considered  effective,  naturally,  when  it  attracts 
attention,  and  excites  interest  in  the  event 
announced  or  the  article  advertised.  To  im- 
part this  attractive  power  to  his  design,  the 
poster  designer  makes  use  of  either  some 
catch  phrase,  or  some  peculiar  pictorial  decora- 
tion, or  a  combination  of  both. 
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ART  EDUCATION.  See  Architecture, 
Education  in;  Painting,  Education  in. 

ART  BNABftELS.  Certain  art  produc- 
tions beautified  by  decoration  in  enamel  are 
termed  by  connoisseurs  enamels.  The  enamel 
body  is  either  translucent  or  opaque.  It  is 
composed  of  a  frit  or  flux  of  lead  glass.  The 
lead  ingredient  has  for  its  chief  purpose  the 
lowering  of  the  melting  point  of  the  medium. 
This  vitreous  body,  by  the  addition  of  metallic 
oxides,  produces  a  colored  translucent  enamel. 
(See  Enamel).  It  is  rendered  opaque  by  a 
proportion  of  bone-ash  or  of  oxide  of  tin. 
Ground  to  a  degree  of  extreme  fineness  this 
body  is  washed  and  moistened  to  the  re- 
quired consistency  and  then  applied  to  the 
article  to  be  decorated.  It  is  then  melted  in 
a  muffle  oven  and  thereby  adheres,  in  its  fused 
condition,  to  the  surface  of  the  metallic  back- 
ground. The  origin  of  the  word  enamel  is  its 
French  synonym  imail  In  most  methods  of 
art  enameling  the  reverse  side  receives  a  coat 
of  enamel;  this  so-called  contre-imaU  reduces 
the  risk  of  the  glassy  decoration  splitting  or 
splintering  off  in  the  process  of  cooling. 

Proofs  lead  to  the  supposition  that  the  art 
of  enamel  decoration  onginated  in  the  East. 
Any  trace  of  the  date  of  its  discovery  is  lost, 
but  the  art  dates  very  far  back.  The  several 
different  processes  can  be  brought  under  the 
two  heads:  *Incrusted*  (i.e.,  inlaid),  such  as 
champlevi  and  cloisonni\  and  that  superficially 
applied^  the  imaux  peints,  and  the  so-called 
^Venetian*  enamels.  It  had  been  quite  gen- 
erally supposed  that  the  colored  vitreous  in- 
lays in  extant  specimens  of  ancient  Egyptian 
decoration  were  enamel  work.  Flinders-retricL 
however,  declares  they  are  inlaid  pieces  of 
glass  and  that  the  early  Egyptians  were  not 
able  to  do  enamel  work  on  metal.  But  there 
are  extant  examples  of  Greek  cloisonn^ 
enamels  dating  from  the  ^finest  Greek  period* 
(about  400  B.cy).  Brooches  (fibulce),  and  horse- 
harness  plates  extant  of  Gallic  origin  show 
enamel  work.  Several  vessels  and  pieces  of 
personal  adornment  existing  with  enamel 
decoration  appear  to  have  been  made  some- 
where between  the  2d  and  3d  centuries  a.d. 
In  Ireland  and  England  numerous  wonderfully 
artistic  and  perfectly  enaxtieled  ornaments  have 
been  dug  up  from  the  soil,  proving  that  the 
Celts  and  Anglo-Saxons  were  experts  in  enamel 
decoration.  Of  such  we  have  the  Ardagh 
chalice,  Tara  brooch.  King  ^Aelwulfs  ^old 
ring.  King  Alfred's  jewel,  brooches,  pins,  rings, 
armor,  horse-harness  plates,  etc.,  in  blue,  ver- 
milion, green,  white  enamel.  These  are  in 
champlevi  work. 

Cloisonni  Snam^s. —  The  process  of 
cloisonn6  work  is,  briefly,  the  following:  Wire 
is  bent  into  curves  and  angles  to  form  the 
outline  of  the  design  required.  This  wire  net- 
work is  soldered  or  otherwise  fastened  to  the 
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metal  surface  wbtdi  is  to  form  the'  base  oq 
which  the  decoration  is  to  be  applied.  The 
different  colored  enamel  powders  are  next 
used  in  filling  in  the  open  spaces  or  cells 
(cloisons).  Then  the  piece  is  subjected  to  the 
muffle  oven  to  fuse  the  enamel.  When  cooled 
the  enamel  is  found  to  have  melted  down  be- 
low the  level  of  the  wire.  Additional  enamel 
h  ^charged*  to^  fill  the  cells  a^in,  and  the 
fusing  process  is  repeated.  This  process  of 
filling  the  cells  and  fusinjg  is  continued  tilt 
the  enamel,  after  fusion,  is  about  level  with 
the  top  of  the  wire.  The  surface  of  the  piece 
is  then  filed  oflF  flat  (termed  stoned).  If  left 
with  its  natural  surface  after  firing  it  is 
termed  flushed.  The  surface  is  next  given  a 
friction  polish.  The  early  art  of  enameling 
in  the  West  appears  to  have  died  out,  but  in 
the  East  (about  the  7th  century)  the  art  was 
practised  in  Byzantium  (ancient  0>nstanti- 
nople).  It  was  cloisonne  work.  Of  this 
period  (in  Byzantine  enamels)  there  is  extant 
the  *Iron  Crown*  of  Lombardy  at  Monza.  (See 
Crowns).  Of  later  dates  are  the  ^Paliotto* 
or  San  Ambrogio  altar  (835)  by  Volvinius  in 
Milan  (see  Altar)  made  to  the  order  of 
Archbishop  Angilbert;  the  processional  cross 
of  Emperor  Lotharius  I  (795-855)  in  the 
Cathedral  of  Aix-la-Chapelle.  The  votive 
crown  in  Saint  Mark's,  Venice  (9th  century), 
has  enamel  ornament.  An  enameled  reliquary 
in  Limburg  (containing  a  piece  of  the  Holy 
Cross)  by  its  inscription  informs  us  it  was 
made  to  the  order  of  Emperor  Constantine  VII 
(976).  Gospel  (Textus)  covers  of  the  10th 
century  of  beautiful  cloisonne  decoration  ex- 
tant are  several  in  Saint  Mark's,  Venice,  one 
each  in   Saint  Gall  and   Sienna.     Some  gold 

flates  in  the  National  Hungarian  Museum, 
'est;  with  their  cloisonne  pictures  of  the  Em- 
peror Konstantine  IX,  Monomachos  and  the 
Empress  Theodora  and  Zoe  are,  probably, 
parts  of  a  crown,  and  date  from  1042  and  1054. 
The  Hungarian  Stephan's  crown  (see  Crowns) 
has  enameled  plates  in  both  arches  and  the 
circlet.  The  Pala  d'Oro  (see  Altar)  in  Saint 
Mark's,  Venice,  was  formerly  an  antependium 
and  the  enamel  jpicture  was  made  for  Doge 
Pietro  Orseolo  I  in  Constantinople  (976)  and 
the  added  enamel  plates  were  done  for  Doge 
Ordelafo  Falieri  (1105).  Quite  a  large  num- 
ber of  works  were  produced  in  Constantinople 
in  Byzantine  style  for  the  European  churches, 
such  as  reliquary  caskets  (chasses),  crosses, 
book-covers,  etc.;  some  show  an  inscription 
as  proof.  Under  competition  with  the  new 
champlevi,  Byzantine  enamels  disappear  about 
the  12th  century. 

Champlev6  Enamels*— The  process  of 
champleve  enamel  work  consists  of  carving 
recesses  in  the  body  of  the  metal  base  and 
leaving  the  outline  of  the  design  on  the  metal 
untouched.  In  other  words,  instead  of  placing 
a  network  of  wire  to  represent  the  design's 
outline  (as  with  cloisonn^)  the  body  is  carved 
away  leaving  only  the  outline  as  upper  sur- 
face. The  sunken  recesses  are  filled  in  with 
enamel  and  flred  (fused)  and  finished  as  with 
cloisonn6  work.  A  defect  in  the  cloisonne 
process  is  the  fact  that  it  is  practical  only  on 
a  gold,  silver,  gilt  or  a  copper  base.  Cham- 
plev^  work  can  be  practised  on  the  baser 
metals,  thus  greatly  reducing  the  expanse  of 
the  material.     No  contre-imaU  is  required  in 


this  style.  The  French  often  term  this  style 
en  faille  d'Spargne.  By  the  11th  century  (Jei^ 
many  was  resorting  to  ckamplevS  enamel 
work  on  copper,  and  we  find,  for  about  two 
centuries,  first  one  style  alongside  the  other 
or  the  two  methods  displayed  in  one  and  the 
ssune  piece.  Whether  (Germany  preceded 
Limoges  in  the  production  of  champleve  or 
the  reverse  seems  to  be  a  never-ending  dis- 
cussion. We  are  assured  that  Abbe  Suger,  of 
Saint  Denis  (1144),  had  work  done  by  gold- 
smiths from  Lorraine.  Champlev6  style  was 
termed,  in  the  12th  century,  opus  Lemoviticum 
quite  frequently.  But  the  l^ine  provinces 
(Cologne,  etc.)  and  Lower  Saxony  were  active 
centres  for  this  work  at  this  time.  While  the 
Rhine  product  came  from  monasteries,  that 
of  Limoges  was  produced  in  workshops  of 
civilians;  the  former,  therefore,  have  tenden- 
cies toward  ecclesiastical  symbolism,  and  the 
latter  display  simple,  popular  subjects  and 
fewer  inscriptions.  Some  early  examples  ex- 
tant follow:  Portable  altars,  one  in  the 
Treasury  at  Berlin;  another  in  the  Bamberg 
Cathedral  (chest  with  flat  cover),  was,  tradi- 
tionally, a  gift  of  the  Emperor  Hemrich  (1002- 
24),  having  aneel  figures  of  enamel  on  the 
cover,  Christ,  Holy  Virgin  and  Disciples  on 
the  sides.  Enamel  work  is  on  the  ambo  (pul- 
pit) at  Aix-la-Chapelle;  two  crosses  of  similar 
form  are  in  the  Welfenschatz  of  Hanover, 
where  are  also  two  reliquary  chests  {chasses), 
one  of  which  is  the  same  Byzantine  church 
form  as  that  in  the  South  Kensington  Museum, 
from  the  Soltykoff  collection.  The  other  is 
in  the  form  of  a  portable  altar,  rich  in  combined 
champleve  and  cloisonn^,  and  has  the  inscrip- 
tion *Eilbertes  Coloniensis  Me  Fecit.*  Sieg- 
burg  ^  also  has  several  enamel  decorated  rel- 
iquaries and  portable  altars  of  Cologne  work- 
manship. Samt  Mary's  (Thurch,  Cologne,  has 
two  very  fine  reliquaries,  one  of  Saint  Maurus, 
the  other  of  Saint  Albin.  A  noted  example  is 
the  sarcophagus  of  Charlemagne  in  Aix-la- 
Chapelle  Cathedral.  The  richest  of  enameled 
reliquaries  is  that  of  the  •Three  Kings*  in 
(Cologne  Cathedral  with  its  chased  work, 
precious  stones,  cameos  and  enamel  work  in 
cloisonne  and  champlev6  (end  of  12th  cen- 
tury). The  so-called  « Verdun  altar*  in  Klos- 
temeuburg,  near  Vienna,  was  an  antependium 
in  1181,  and  consisted  of  45  plates,  but  six 
were  added  in  1329,  producing  an  altarpiece 
with  wings.  The  plates  have  scenes  from  the 
Old  Testament  and  the  Evangels.  The  enaniel 
triptych  from  Alton  Towers,  now  in  the  Vic- 
toria and  Albert  Museum  (London^,  was  made 
at  Huy  by  Godfrey  de  Claire  middle  of  the 
12th  century.  Of  the  73  Limoges  champlev6 
examples  in  Cluny  Museum  the  two  plates 
representing  Saint  Stephen  de  Muret  are  of 
the  12th  century.  In  the  Paris  Louvre,  among 
80  Limoges  champlev6  pieces  we  find  a  rosette- 
shaped  plate  displaying  the  Vision  of  Saint 
Francis  of  Assisi;  it  is  of  the  13th  century 
transition  period,  when  the  entire  picture  be- 
comes covered  with  enamel  and  engraved 
work.  In  this  new  style  the  background  is 
enameled  but  the  figure  is  bare  metal  and  en- 
graved with  line  work.  This  left  most  of  the 
art  work  to  the  engraver  and  the  enamel  took 
second  consideration.  This  13th  century  inno- 
vation soon  caused  decadence  in  art  enamelingi 
In  Italy  some  work  was  done  in  champleve. 
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mostly  on  small  plates  of  copper  or  silver,  for 
the  decoration  of  crucifixes,  chalices,  etc. 
They  display,  of  course,  Italian  design.  In 
Spain  champlevi  work  was  done  in  the  16th 
century. 

Aniaiiz  en  Basse-Taille.*- Called  also 
fronslucent  enamel  work.  This  style  is  a  com- 
bination of  sculpture  and  enameling.  It  origi- 
nated "with  the  13th  century  Italian  Renaissance 
goldsmiths,  and  the  14th  century  goldsmiths 
continued  it.  The  process  consisted  of  sculp- 
tured work  in  low  relief  on  the  metallic  base 
and  the  filling  in  of*  the  uneven  surface  with 
colored  translucent  enamels.  Flesh  parts  are 
either  colorless  or  of  weak  violet  enamel. 
Noted  enamelers  in  this  style  were  Andre  Og- 
nobene  (antependium  in  San  Giacomo  at  Pis- 
toja) ;  Andrea  Arditi  (life-size  bust  of  Saint 
Zanobi  in  Florence  Cathedral) ;  Franda,  as 
Forzore;  Veri  ([two  reliquaries  in  Orvieto) ; 
Leonardo  and  Piero  (parts  of  the  altar  of  Pis- 
toja)  ;  Braccini  (chalice  in  Pistoja)  ;  Nicolo  and 
Enrico  Bonaventura  (reliquary  of  the  head  of 
Saint  Sigismond  at  Sienna)  ;  Pollajuolo  (altar 
cross  and  pax  in  Florence)  ;  Finiguerra,  the 
artist.  The  same  style  was  practised  in  France 
in  the  reign  of  Frangois  Premier,  but  the 
Limoges  enamelers  soon  suppressed  it.  We  find 
in  this  style  extant  a  monstrance  in  the  cathe- 
dral treasury  at  Aix-la-Chapelle,  dated  13th 
century,  and  two  reliquaries  in  the  form  of 
chapels  with  translucent  enamel  windows;  in 
Cologne  Cathedral  treasury  is  a  superb  cross  in 
this  style. 

Amaux  Feints.— This  style  is  similar  to 
ordinary  painting,  the  canvas  being  represented 
b)^  a  surface  of  enamel  and  enamel  colors  sub- 
stituting oil  colors.  Its  origin  is  in  doubt.  We 
first  know  of  it  as  done  in  Limoges  in  the 
second  half  of  the  15th  century.  The  oldest 
known  piece  extant  is  a  reliquary  in  the  chapel 
of  Saint  Sulpice-les-Feuilles  at  Bourganeuf; 
arrived  there  1479.  One  process  was  to  engrave 
an  outline  on  the  copper  with  an  etching  needle, 
cover  thinly  with  translucent  enamel,  then  trace 
the  outlines  in  dark  enamel.  These  lines 
formed  the  border  for  the  other  colors.  The 
technique  changed  in  the  16th  century,  when 
painting  in  white  was  done  on  a  thick 
coat  of  black  or  dark  enamel.  Thin 
layers  of  white  formed  the  half-lights, 
heavy  layers  produced  the  lights;  hatch- 
ing the  thick  layers  with  a  point  some- 
times produced  the  shading.  Such  manipulation 
produced  the  so-called  en  grisaille  (gray  on 
gray)  style.  Flesh  parts  were  generally  given 
a  reddish  color.  Numerous  firings  were  needed. 
After  the  beginning  of  the  16th  century  the 
copper  received  a  background  of  brown,  and  the 
painting  was  done  in  translucent  colors,  the 
fiesh  parts  being  in  opaque  enamels.  Limoges 
painters  generally  selected  biblical  subjects  or 
saints  till  middle  of  the  16th  century.  Italian 
Renaissance  decoration  then  appeared.  Rosso 
and  Primaticcio,  Italian  artists,  called  to  the 
court  of  Francois  Premier,  made  sketches  for 
models,  later  taking  to  the  work  themselves. 
Plates  were  no  longer  the  sole  pieces,  but  also 
vessels  and  services,  dishes,  plates,  bowls, 
pitchers,  saltcellars,  candlesticks,  etc.  They 
are  found  everywhere  in  collections.  Of  well- 
known  artists  in  this  style  must  be  mentioned 
the  three  Penicauds,  Raymond.  Leonard,  Fran- 


cois and  Joseph  Limosin,  the  Nouailher  family, 
Courtois  (or  Courteys)  family,  Laudin  family, 
H.  Poncet,  etc  In  England  Nic.  Hilliard 
(1547-1619)  did  fine  enamel  miniatures.  In 
York  House,  Battersea  (London),  at  Billston 
and  Liverpool,  popular  enamel  painting  on  cop- 
per was  done. 

« Venetian*  Enamels. —  This  term  defined 
certain  dishes,  pitchers,  etc.,  in  repouss6  (em- 
bossed) work  of  the  16th  century,  generally  of 
Renaissance  forms,  and  entirely  coated  in 
enamel. 

Enamels  of  the  17th  and  18th  Centuries. 
—  In  1632  Jean  Toutin,  French  goldsmith,  dis- 
covered a  process  of  painting  in  vitreous 
opaaue  colors  on  gold  coated  with  white,  or 
weakly  colored,  enamel,  then  firing.  It  was  like 
painting  on  paper  with  water-colors,  in  sim- 
plicity, as  it  avoided  hatching  for  shades  and 
coloring  with  translucent  enamels.  The 
process,  however,  .changed  the  style  and  enamel 
painting  gave  way  to  miniature  painting  in 
enamel  pigments.  It  soon  went  out  of  fashion. 
Toutin  and  pastel  painter  Gribelin  worked  in 
this  style  and  had  many  followers  decorating 
vases,  watches,  rings,  with  genre  scenes, 
flowers,  etc.  Noted  in  this  style  are  Jean  Peti- 
tot,  ^  Georg  Strauch,  the  brothers  Feter  and 
Amicus  Huot,  G.  F.  Dinglinger,  Blesender, 
Mengs,  Boit,  van  Meytens,  Meier,  etc. 

fimaux  en  R6sille. —  A  French  style  of 
enameling  in  the  16th  century  termed  thus  was 
done  in  enamel  work.  A  piece  of  gold  plate 
with  stamped  pattern  was  fitted  into  a  cavity 
in  the  glass ;  the  cavity  was  filled  in  with  trans- 
lucent enamel  which  was  then  fused.  The 
process,  whose  origin  is  unknown,  was  known 
as  imail  en  risille,  or  invail  en  risUle  sur  verre. 
Few  specimens  are  extant  One  (a  crystal  bowl 
with  the  cipher  of  Diana  of  Poitiers)  is  in 
the  Uffici  Pajace.  Florence ;  a  small  oval  crystal 
mirror-back  in  tnis  style  is  in  the  Louvre. 

Asiatic  Enamels. —  From  Russia  in  the 
17th  century  came  vessels  of  cloisonne  ware 
built  up  of  rather  heavy  wire  and  with  inst^- 
cient  enamel  to  reach  the  upper  surface  of  the 
wire.  Designs  are  in  Byzantine  style.  (Chinese 
old  enamels  are  greatly  prized  by  collectors; 
pieces  of  the  Ming  dynasty  (1368-1644)  show 
perfection  of  workmanship,  harmony  of  color 
and  beauty  of  design.  They  are  all  cham* 
plevd  The  Japanese  are  past-masters  in  the 
art  of  enamel  work.  Their  artists  are  often 
representatives  of  enamel  workers  of  successive 
generations  of  the  same  family  for  hundreds 
of  years.  They  do  cloisonne  work  on  iron  as 
well  as  copper  and  gold.  The  East  Indian  is 
unrivaled  in  the  delicate  class  of  gorgeous 
champlev6  work  in  arabesque  designs  of  elab- 
orate elegance.  The  workers  of  Jeypore,  Delhi, 
Lahore,  Benares,  Lucknow,  are  in  a  class  by 
themselves,  and  their  expert  knowledge  of  the 
art  dates  back  very  far,  as  pieces  extant  show. 

Modem  Enamels.— While  most  of  our 
modem  enamel  wares  arc  derived  from  the 
sources  above  mentioned,  France  has  its  La- 
lique  and  Thesmar ;  England  its  Thomas^  ^^f^' 
er,  whose  work  is  considered  fit  for  exhibition 
in  the  Victoria  and  Albert  Museum.  George 
Frampton,  R.A.,  and  Mrs.  Traquair  (Edin- 
burgh) are  talented  enamelers. 

Enamel  work  is  done  on  glass  for  windows 
of  churches,   also  on   show  pieces  of  crystal 
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1  BenTenuto  Cellini  —  Cup  of  gold  and  enamel  called  the  RospigUosi  Coupe 
~  *  ~        "     1495-1520  Nardon  Penicaud  —  Triptyeh. 
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ware,  such  as  goblets,  etc.,  and  on  modern  table 
glass  de  luxe.    See  Glass. 
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Clement  W.  Qdumbe. 

ART  GALLBRIBS,  primarily  buildings 
or  rooms  dedicated  to  art  and  used  for  the  ex- 
hibition of  works  of  art ;  hence,  secondarily,  im- 
portant public  or  semi-public  collections  of  art 
objects.  In  ancient  Athens  the  marble  hall  that 
formed  the  north  wing  of  the  Propylaea  con* 
tained  works  of  celebrated  painters  and  was 
called  the  Pinacotheca,  gallery  of  picturea 
But  in  Rome,  at  the  time  of  Augustus,  a  wholly 
different  plan  was  adopted.  The  design  of 
Augustus  and  his  successors  was  not  to  as^ 
semble  works  of  art  in  a  single  great  building, 
or  a  number  of  such  buildings  devoted  exclu- 
sively to  that  use;  rather  it  was  to  make  Rome 
itself  a  true  Pinacotheca,  and  to  give  the  utmost 
publicity  to  both  paintings  and  statues  by  plac- 
ing them  where  they  would  be  seeft  of  all  men. 
in  porticos,  along  the  promenades,  and  wher- 
ever public  meetings  were  customarily  held. 
Thus  even  the  Roman  Forum  was  brilliant  with 
paintings,  and  the  porticos  of  Philip,'  Octavia 
and  Pompey  were  hterally  covered  with  them. 
Later,  when  G)nstantine  made  Byzantium  the 
imperial  capital  and  assembled  there  from  all 
parts  meritorious  statues  and  paintings,  "the 
idea  did  not  occur  to  him,*  as  has  been  well 
said  *to  shut  them  up  in  a  single  locality;  he 
made  them  serve  for  the  decoration  of  various 
edifices  and  promenades  of  the  city,**  which 
thus  became,  as  Rome  had  been,  one  immense 
museum  of  art.    During  the  Middle  Ages,  when 


art  sought  ecclesiastical  protection,  the  churches 
were  the  only  museums  of  sculpture  and  paint- 
ing ;  but  toward  the  close  of  that  period  kings 
and  nobles,  as  well  as  powerful  ecclesiastics, 
formed  collections  which  eventually  became 
nuclei  of  many  of  the  great  pubfic  European 
art  galleries  of  the  present  day.  In  this  sense 
the  collections  of  the  Medici  family  became  the 
art  galleries  of  Florence;  the  collections  of  the 
Popes  constituted  the  Vatican  galleries;  the 
Farnese  collection  was  the  starting-point  of  the 
Studj  at  Naples;  and  it  is  well  known  that  the 
Louvre  embraces  collections  of  several  other 
sovereigns  beside  those  of  Francis  I  and  Louis 
XIV. 

Now,  although  it  may  be  truly  said  that,  so 
long  as  they  remained  princely  or  royal  proper- 
ties, these  gsUleries  were  as  a  rule  opened 
freely  to  artists,  we  must  bear  in  mind  the 
vicissitudes  to  which  they  were  exposed.  The 
privilege  of  visiting  them  might  be  withdrawn 
by  their  owners  at  any  time.  Morever  a  politi- 
cal revolution  might  occasion  their  <Hspersal  — 
the  fate  that  actually  overtook  the  magnificent 
collection  of  King  Charles  I  of  England.  It 
was  only  after  the  French  Revolution  that  art 
galleries  and  museums  became  to  such  an  ex- 
tent genuinely  public  institutions  that,  although 
still  in  certain  countries  dependent  upon  the 
power  of  the  Crown,  the  collections  were  at 
least  inalienable  and  not  subject  to  important 
modifications  without  the  consent  of  the  repre- 
sentatives of  the  nation;  and,  as  we  shall 
presently  note,  this  change  was  accompanied 
by  a  partial  return  to  the  old  Roman  ideals  of 
publicity,  accessibility,  utility.  Toward  the  end 
of  the  18th  century  France  set  an  example  to 
other  countries,  making  the  Louvre  the  first 
truly  national  art-institution  in  Europe.  To- 
gether with  the  less  important  art  galleries  or 
art  museums  of  the  French  capital  and 
provinces,  the  Louvre  became  absolutely  the 
nation's  property,  and  as  such  open  to  all ;  and 
soon  the  observation  was  made  that  not  alone 
artists,  tourists  and  cultivated  persons  of  the 
leisure  class  visited  the  democratized  galleries, 
but  that  they  rapidly  grew  to  be  favorite 
^places  of  pilgrimage*  for  the  laboring  class; 
that  they  were  becoming  higher  schools  of  in- 
dustry, so  to  speak,  ana  in  this  way  rendered 
much  practical  service  to  the  State.  The  utili- 
tarian influence  of  the  art  galleries  of  Paris 
was  so  thoroue[h]y  appreciated  that  many  de- 
partmental institutions  of  a  similar  character 
were  established,  such  as  those  of  Dijon,  Lyons, 
Bordeaux,  Marseilles,  Toulouse,  Orleans, 
Rouen,  Avignon,  Arras '  and  Grenoble. 

Observation  of  the  satisfactory  French  ex- 
perience in  connection  with  the  democratization 
of  art  galleries  had  four  results  in  other  lands : 
(1)  It  popularized  the  theory  that  art-educa- 
tion must,  so  far  as  possible,  be  provided  for 
all  the  people;  (2)  the  number  of  art  galleries 
was  greatly  increased;  (3)  systematic  efforts 
were  made  to  utilize  such  galleries  for  the  pro^ 
motion  of  artistry  in  every  form;  and  (4)  gal- 
leries and  museums  of  art  began  to  extend  their 
good  offices  far  beyond  their  walls.  They  are 
at  present  concerned  not  only  with  the  persons 
who  may  come  to  them  seeking  instruction  bat 
also  with  the  study,  registration  and  conserva- 
tion of  objects  —  the  artistic,  the  historically  t 
valuable   and   the    beautiful    things^  iJinV^^OQlC 
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neighborhood.  Mr.  Benjamin  Ives  Gilman, 
secretary  of  the  Museum  of  Fine  Arts,  Boston, 
writes:  ^Let  each  American  museum  of  art 
take  its  neighborhood  for  its  province,  acquir- 
ing and  imparting  information  about  any  local 
works  ot  art,  public  or  private,  whose  owners 
may  ofTer  them  for  the  purpose.  A  knowledge 
of  what  we  have  is  the  necessary  and  often 
sufficient  condition  of  its  preservation.*  This 
excellent  program  expressly  includes  the 
accurate  and  complete  registry,  by  description, 
measurement,  photography  and  otherwise,  of 
such  buildings,  monuments,  paintings,  sculp- 
tures, etc.,  in  the  locality  as  the  officers  of  the 
museum  may  consider  of  public  interest  from 
an  artistic  point  of  view ;  and  this  may  be  taken 
as  the  last  word,  up  to  1917,  in  regard  to  the 
extension  of  any  art  gallery's  or  art  museum's 
influence  beyond  its  own  walls. 

But  even  more  noteworthy  than  such  extra- 
mural activity  is  the  intra-mural;  and  here  the 
most  important  subjects  are  the  following:  (1) 
The  advanced  thought  of  the  day  in  regard  to 
the  adequate  instsdlation  and  exhibition  of  ob- 
jects of  art,  especially  paintings;  and  (2)  the 
development  of  educational  features.  As  for 
the  first  of  these  subjects,  the  best  usage  at 
present  authorizes  the  propositions  that  the 
several  collections  or  groups  in  a  large  gallery 
6r  museum  of  art  should  be  arranged  in 
chronological  order,  to  bring  out  the  historical, 
as  well  as  the  aesthetic,  relationships;  but  that, 
within  each  of  the  large  groups,  the  purely 
esthetic  arrangement  should  be  preferred  to  the 
chronological  The  effect  of  this  is,  that  a 
visitor  can  observe  and  study  the  history  of 
art,  from  the  earliest  times  to  our  own  day, 
simply  by  making  intelligent  use  of  his  eyes  in 
one  gallery  after  another,  taking  the  rooms  or 
galleries  in  the  prescribed  sequence  and  con- 
sulting such  catalogues  as  will  give  in  compact 
form  the  last  word  in  competent  connoisseur- 
ship.  That  ideal  may  not  indeed  be  fully  real- 
ized, but  that  it  shall  be  approximated  is  clearly 
the  purpose  -of  the  most  enlightened  and  pro- 
gressive art  directors. 

In  order  to  appreciate  the  value  of  the 
principle  involved,  let  us  note  its  application  to 
the  arrangement  and  display  of  paintings  only, 
rather  than  to  the  entire  museum  with  all  its 
collections,  embracing  architecture,  sculpture, 
etc,  as  well  as  the  pictures.  The  advanced 
thought  in  regard  to  adequate  installation  and 
exhibition  of  paintings  is  that  we  should  do 
our  best  to  make  it  convenient  for  visitors  to 
look  at  them  in  the  way  it  was  intended  (by 
their  makers)  they  should  be  looked  at  —  not 
contenting  ourselves  with  merely  having  them 
numbered  or  labeled  and  hung  in  serried  rows 
in  a  gallery  no  better  suited  to  the  purpose  than 
are  some  of  the  European  art  galleries  and 
museums.  A  distinguished  art  expert  writes 
that  the  public  collections  of  Europe  seem  to 
put  every  possible  or  conceivable  obstacle  in 
the  way  of  our  enjoyment.  He  believes  that 
each  masterpiece  should  be  isolated  in  a  special 
niche  like  the  image  of  a  jealous  god,  and  he 
complains  that,  on  the  contrary,  it  is  often  stuck 
like  a  postage  stamp  on  a  wall  covered  with 
paintings  that  have  little  or  nothing  but  arch- 
aeological interest  to  recommend  them.  Another 
art  critic,  looking  backward  to  the  times  when 
altar-pieces    and    easel-pictures    (now    in    our 


galjeries)  were  visible  in  the  very  places  for 
which  their  painters  had  designed  them  —  and 
therefore  in  their  own  sympathetic  surround- 
ings—  manifests  an  art-lover's  lon^ng  for  the 
restoration  of  surroundings  that  might  at  least 
be  suitable,  although,  naturally,  never  again 
(juitc  the  same.  Progressives  who  hold  that 
it  is  not  practicable  to  isolate  every  masterpiece 
in  a  special  niche,  nevertheless  advocate  the 
construction  of  galleries  with  wall-space  so 
ample  that  even  those  pictures  which  lack  some- 
thing of  the  superlative  quality  we  revere  in  the 
greatest  masterpieces  need  not  be  crowded  to- 
gether; since  it  is  very  difficult  to  appreciate 
fully  any  single  painting  when  others  in  the 
same  field  of  vision  compete  with  it  for  our 
attention.  Summarizing  the  conclusions 
reached  by  authorities  in  this  field,  we  may  say 
that,  for  the  better  enioyment  of  all  the  oldest 
paintings,  it  is  desired  to  reproduce,  so  far  as 
practicable,  such  surroundings  as  they  had 
originally.  With  only  a  small  collection,  this 
certainly  can  be  done;  how  far,  then,  can  such 
a  principle  of  reform  apply  to  large  galleries? 
Admittedly  it  is  possible  to  achieve,  even  with 
very  large  collections,  vastly  better  results  in 
the  future  than  anv  to  which  we  have  hitherto 
attained.  It  is  well  understood  that  eventually 
the  reform  must  be  thorough  going;  that,  for 
example,  a  systematized  collection  of  paintings 
in    the    midst   of    imorganized    collections   of 

■  architectural  and  sculptural  examples  could 
never  produce  its  proper  effect  It  must  be  a 
part  of  the  harmonious  development  that  shall 
prevail  in  every  part  of  the  art  gallery  of  the 
future. 

In  America  every  important  public  collection 
of  art  objects  is  regarded  as  a  part  of  the 
educational  system;  and  this  view  has  been 
both  qualified  and  explained  in  the  following 
terms:  ®The  main  preceptor  must  always  be 
one's  own  eye,  and  the  way  to  cultivate  its 
powers  must  always  be  to  use  them.  This 
means  that,  as  conditions  are  in  our  country  to- 
day, almost  all  valid  training  in  the  appreciation 
of  art  must  be  gained  in  the  public  museum  or 
gallery.  And  it  follows  that  in  all  possible  ways 
&e  museum,  the  gallery,  should  itself  facilitate, 

.  stimulate,  and  guide  the  self-education  of  the 
people.*  And  fortunately  it  is  permissible  to 
add  that  the  more  progressive  galleries  or 
museums  of  art  ^are  working  out  schemes  of 
various  kinds  for  the  definite  instruction  of  the 
public.  Study- rooms  devoted  to  one  branch  of 
art  or  another,  handbooks  and  special  treatises, 
illustrated  lectures  delivered  in  die  museum  or 
elsewhere,  tours  of  the  galleries  under  guid- 
ance, loan  collections  sent  to  various  parts  of 
the  city  —  these  are  some  of  the  methods  that 
they  adopt,  always  with  the  conviction  that 
true  teaching  means  advising  the  eye  how  to 
educate  itself  and  therefore  always  with  the 
aid  of  the  museum  collections.  It  is  our  mu- 
seums themselves  that  have  started  this  novel 
work,'  which  has  already  been  endorsed  and 
facilitated  by  schools  and  colleges  and  by 
National,  State,  and  municipal  authorities,  and 
is  winning  the  support  of  many  others  who  care 
for  education  and  who  care  for  art.  G>nsult 
Wilcox,  M.,  in  The  International  Studio,  July 
1917,  p.  xxii,  and  Van  Rensselaer,  M.  G.,  ibid, 
p.  2;  also  Jackson,  M.  T.,  ^The  Museum'  (Lon- 
don 1917). 
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Here  follows  a  selected  list  of  art  galleries 
and  museums  in  various  parts  of  the  world: 

VmrwD  States  a2«d  Canada. 
Albany,  N.  Y. —  Albany  Institute  and  Historical  and  Art 


Baltimore,  Md. —  Walters  Gallery. 

Boston,  Mass. —  Muaeum  of  Pine  Arts. 

Buffalo.  N.  Y.-— Albri^t  Art  Gallery. 

CmcAGO,  III. —  Art  Institute  of  Chicago. 

Cincinnati,  Ohio. —  The  Cincinnati  Muaeum  Association. 

Cleveland.  Ohio. —  The  Cleveland  Museum  of  Art. 

Detroit.  Mich. —  The  Detroit  Museum  of  Art. 

Hartford,  Conn.  — •  Wadsworth  Athenetun  and  Morgan 

Meihorial. 
Milwaukee.  Wis. —  Layton  Art  Gallery. 
MINNBAPCX.B.  Minn. —  The  Minneapofis  Institute  of  Arts. 
Montrsal.  Canada.-*  Montreal  Art  Gallery. 
New  Haven.  Conn.—  Yale  School  of  Fine  Arts  (Jarvis  Col- 
lection, Trumbull  Collection,  etc.). 
New  Orleans.  La. —  Delgado  Museum  of  Art. 
New  York  City.  N.  Y.—  Brooklyn  Institute  of  Arte  and 

Sdenoes:  Hisixanic  Society  of  America:  Historical  So- 

dety;  Metropolitan   Museum  of  Art;  Public  Library 

(pamtxngs  and  prints  department). 
Ottawa,  Canada. —  The  National  Gallery  of  Canada. 
Philadelphia,  Pa. —  Pennsylvania  Academy  of  the  Pine 

Arts;  Pennsylvania  Museum  and  School  of  Industrial 

Art;  WUstoGli  Gallery. 
PrrrsBURGH;  Pa. —  Carnegie  Institute. 
Princeton,  N.  J. —  Musciun  of  Historic  Art  of  Princeton 

University. 
pROViDBNCB,  R.  I.—  Rhode  Island  School  of  Design. 
Quebec,  Canada. —  Museum  of  the  University  LavaL 
Rochester.  N.  Y. —  Memorial  Art  Gallery. 
St.  Loub,  Mo. —  City  Art  Museum. 
San  Prancisoo,  Cal. —  The  San  Frandseo  Art  AssodatioiL 
Syracuse,  N.  Y. —  The  Syracuse  Museum  of  Fine  Arts. 
Toledo,  Ohio. —  The  Toledo  Museum  of  Art. 
Toronto,  Canada. —  Toronto    Museum    of    Art    C*  The 

Grange")- 
Washington.  D.  C. —  Corcoran  Gallery  of  Art;  National 

Gallery  of  Art. 
Winnipeg,  Canada. —  Museum  of  Fine  Arts. 
WoRCBSXXR.  Mass. —  The  Worcester  Art  MoseunL 

Latw  America 
Buenos  Aires,  Argentina. —  Museo  Nadonal  de  Bellas 

Artes. 
CarXcas,  Venezuela.—  Academia  de  Bellas  Artes. 
KiNGsxON,  Jamaica. —  Jamaica  History  OaBery. 
Lima,  Peru. —  Gallery  of  Paintings  in  the  Museo  de  Historia 

Natural.  Palacio  de  la  Ezposicion. 
Mexico  Crrv.  Mexico. —  Museo  de  Arts  de  Aoademia  de 

Oencias. 
Montevideo,  Uruguay. —  Museo  Nacional  de  Bellas  Artes. 
Rio  de  Janeiro,  Brazil. —  Bscola  Nacional  de  Bellas  Artes. 
Santiago.  Chile. —  Museo  de  Bellas  Artes. 

Europe,  Australia,  Africa  and  Asia 

Australia. —  National  Gallery  at  Melbourne. 

Austria. —  Art-history  Musetun.  Gallery  of  Paintings  and 
Liechtenstein  Gallery.  Vienna. 

Belgium. —  Galleries  of  old  and  modem  pictures  in  the  Royal 
Museums,  Brussels. 

China. —  Pekkig  Imperial  Museum  in  Peking. 

Denmark. —  Art  Mtiseum  at  Copenhagen. 

Egypt. —  Graeoo-Roman  Museum  at  Alemndria,  and 
Museum  of  Egyptian  Antiqtuties  and  National  Mtiseum 
of  Arab  Art  at  Cairo. 

Prance.-^  Louvre.  Mus^  du  Lnzemboois  and  Mua6e  de 
Quny,  at  Paris,  and  Mua6e  National  at  Versailles. 
Mus«es  des  Departments  that  have  shown  positive  evi- 
dence of  flrowtn  during  the  last  quarter  of  a  century  are 
those  of  Amiens.  Abbe\'ille.  Boulogne-sur-mer.  Clarmont 
Douai.  Lille,  Poitiers,  Saint-Quentin.  Senlis  and  Valen- 
ciennes. 

Germany. —  Old  and  New  Museums  and  National  Galkry 
at  Berlin,  the  Royal  Gallery  of  Paintings  at  Dresden, 
and  the  Glyptothek  and  the  Old  and  New  Pinakothek 
at  Munich. 

Great  BRrrAOf. —  Museum  and  Art  Gallery  at  Birmingham, 
the  National  Gallery  and  the  Mumcipal  Galmy  of 
Modem  Art  at  Dublin,  the  National  Gallery  of  Scotland 
at  Edinburgh,  the  Art  Gallery  and  Museum  at  Glasgow, 
the  Walker  Art  Gallery  at  tivwrpool,  the  Ruskin  Mu- 
seum at  Sheffield,  and  the  following  in  London:  National 
Gallery,  National  Portrait  Gallery,  National  Gallery  of 
British  Art  (formerly  the  Tate.)  Victoria  and  Albert 
Muaeum  (formerly  South  Kensingtoii  Museum),  Britadi 
Museum,  and  Wallace  Collection. 

Greece.—  National  Museum  at  Athens. 

Holland.—  Koninklyk  Kabinet  van  SchiUeryen  and  Mu- 
nicipal Museum  at  The  Hague  and  Museum-Boijnmns  at 
Rotterdano. 

India. —  The  Indian  Museum  at  Calcutta. 


Italy.-—  The  Aceadeoiia  di  BsOi  Arti,  the  U£Bsi,  the  Piliti 

Palace  and  the  Bargello,  at  Plorenoei  the  Brera  at  Milan, 

the  Museo  Naxionale  at  Naples,  the  Vatican,  the  C^pi- 

toline,   the   Bor^iese   and  the   Doria  at  Rome,   and 

the  Accademia  di  BelU  Arti  at  Venice. 
Japan. —  The  Imperial  Musetsms  in  Tokio,   in  Kioto,  and 

in  Nara. 
Korea. —  The  Ejorean  Museum  in  Keijo. 
Norway. —  The  Statens  Museum  of  Art  (Nationalgalleriet) 

at  Cfaristiania. 
Portugal. —  Muaeu   Nacional  de  Arte  Antiga  and  Museu 

Nacional  de  Arte  (^ontemporanea  at  Lisbon. 
Russia. —  The   Hermitage   and   the   Russian    Museum  of 

Alexander  III  at  Petrograd. 
Spain. —  Museo  del  Prado  and  Academia  de  Bellas  Artes  at 

Madrid,  the  Casa  Greca  at  Toledo,  and  the  Palacio  de 

Bellas  Artes  at  Barcelona. 
Sweden. —  National  Museum  at  Stockholm. 
Switzerland. —  Picture  (Hlkry  at  Basle. 

Marrion  Wilcox. 
ART,    Metropolitan    Museum    oU    New 

York  city,  one  of  the  famous  art  institutions  of 
the  world,  situated  in  Central  Park,  on  the 
east  side,  and  extending  between  80th  and  85th 
streets  on  Fifth  avenue,  in  grounds  covering 
18^  acres.  The  first  portion  of  the  building 
facing  south  in  Central  Park,  was  opened  in 
March  1880,  and  with  subsequent  additions, 
south  (1888),  north  (1894),  the  ornate  east  ex- 
tensions on  Fifth  avenue  designed  by  Richard 
Morris  Hunt,  opened  in  1902  and  1908,  and 
further  extensions  provided  for,  represent  an 
outlay  of  about  $20,000,000,  which  was  airthor* 
ized  in  various  appropriations  by  the  State 
legislature.  Among  the  priceless  treasures  of 
the  museum,  which  include  the  munificent 
Morgan,  Vanderbilt,  Wolfe,  Altman,  Heam  and 
Marquand  bequests,  are  the  varied  collections 
of  paintings  of  Dutch,  Flemish,  Italian,  French. 
English  and  American  schools;  collections  ot 
sculpture  and  architecture,  ancient  and  moderU, 
including  Greek  and  Roman  marbles  and 
bronzes,  modem  French,  American  and  other 
statuary;  casts  and  replicas  of  famous  pieces, 
etc;  Assyrian,  Babylonian,  Egyptian^  Phoenic- 
ian, Cypriote  and  Etruscan  antiquities  —  the 
Cesnola  collection  of  Cyprian  antiquities  ac- 
quired in  1870  for  $60,000,  the  Babylonian 
grlinders,  Egyptian  mummies  and  cases,  and  an 
truscan  bronze  chariot  of  the  6th  century  B.C., 
being  unrivalled  in  the  world.  Decorative  arts 
are  also  exhaustively  represented  and  comprise 
the  Dino  and  Ellis  and  the  Riggs  collections  of 
medieval  arms  and  armor;  the  Avety  collection 
of  spoons ;  the  Lazarus  collection  of  fans ;  col- 
lections of  laces,  European  textile  fabrics; 
European  ceramics,  including  the  Le  Breton 
collection  of  French  faience;  the  Crosby-Brown 
collection  of  musical  instruments;  woodwork 
and  furniture  including  the  Hoentschel  collec- 
tion of  18th  century  French  decorative  arts; 
collection  of  ormolu;  Heber-Blshop  collection 
of  jade ;  Germanic  and  Merovingian  antiquities ; 
and  collections  of  wood-work,  metal-work,  cera- 
mics and  textiles,  representative  of  C^ina; 
Japan,  Persia  and  Asia  Minor.  Special  atten- 
tion is  also  given  to  American  decorative  arts. 
The  inception  of  the  museum  dates  from  1869 
and  a  public  meeting  at  which  a  committee  com- 

g)sed  of  members  of  the  National  Academy  of 
esigns  and  generous  art  patrons,  organized  to 
raise  an  endowment  of  ^50,000  and  outlined 
the  plan  which  received  a  charter  of  incorpora- 
tion 13  April  1870.  The  corporation  now  num- 
bers over  3,100  fellows  and  members  rated  ac- 
cording to  the  amount  of  their  annual  con- 
tributions. A  board  of  trustees  elected  from 
the  fellows  governs  the  museum,  which  is  ad- 
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ministered  by  a  director  and  regular  staff. 
While  the  ground  and  buildings  are  public  prop- 
erty, the  additions  to  the  museum  and  cost  of 
administration  (in  a  recent  year  over  $461,500) 
with  the  exception  of  the  city's  annual  contri- 
bution of  $200,000,  are  covered  by  gifts  and  an 
endowment  created  by  rich  benefactions. 
Among  the  chief  benefactors  of  the  museum 
have  been  its  presidents,  John  Taylor  Johnson, 
Henry  Marquand  and  J.  Pierpont  Morgan; 
Miss  Catharine  LoriUard  Wolfe  who  besides 
her  collection  of  paintings  donated  $200,000; 
Jacob  H.  Rogers  (1901),  $6,000,000;  John  S. 
Kennedy  (1909),  $2,500,000;  Francis  L.  Leland 
(1912),  $1,000,000;  Frederick  T.  Hewitt,  $1,- 
600,000  and  Mrs.  Morris  K.  Jesup  (1915), 
$200,000  with  a  collection  of  paintings.  The 
directors  of  the  museum  have  been  (ren.  L.  P. 
di  Cesnola  (1879-1904);  Sir  Caspar  Purdon 
Clarke  (1905-10)  and  Edward  Robinson  (1910-). 
Mr.  Robert  W.  De  Forest  was  elected 
president  after  Mr.  J.  Pierpont  Morgan's  death 
m  1913.  The  total  attendance  of  visitors  to  the 
museum  during  1915  was  913,320. 

ART  OF  POETRY,  The  OArs  Poetica>). 
a  famous  work  by  Horace.  This  is  not  the 
name  given  it  by  its  author,  who  called  it  merely 
a  ^Letter  to  the  Pisos.^  Horace  treats  of  the 
unity  that  is  essential  to  every  composition,  and 
the  harmonious  combination  of  the  several 
parts*  without  which  there  can  be  no  lasting 
success.  In  the  second  part,  the  poet  confines 
himself  to  the  form  of  the  drama,  the  principles 
he  has  alrea4y  established  beiiig  so  general  that 
they  apply  to  every  class  of  composition.  See 
Horace. 

ART  OP  WAR.    The  art  of  war  may  be 

conveniently  subdivided  into  the  following  sec- 
tions :  (a)  The  organization  of  armies ;  (h) 
logistics;  (c)  strategy;  (d)  engineering;  (e) 
tactics.  The  organization  of  armies  is  the  buila- 
ing  up  necessary  for  the  application  of  the  prin- 
ciples of  strategy  to  them.  Lopstics  is  the  art 
of  moving  ana  supplying  armies.  Strategy  is 
the  art  of  directing  armies  upon  the  theatre  of 
war.  Engineering  is  the  art  of  disposing  troops 
and  making  arrangements  of  obstacles  by  means 
of  which  an  inferior  force  may  successfully 
resist  the  attacks  of  a  superior  force;  and  also 
the  art  of  overcoming  and  removing  all  ob- 
stacles placed  in  the  way  by  an  opposing  force. 
The  following  are  the  duties  of  engineers  of 
an  army:  the  construction  and  maintenance  of 
field-telegraphs,  the  construction  of  fortifica- 
tions, the  conduct  of  engineering  operations  at 
sieges,  mining,  bridging,  surveying,  reconnoiter- 
ing,  opening  and  making  roads,  choosing  posi- 
tions, sketching  ground,  etc.  Tactics  is  the  art 
of  putting  into  execution  the  projects  ol 
strategy.  An  intimate  knowledge  of  all  these 
branches  is  absolutely  necessary  in  order  to  be 
a  great  and  successful  general.  The  forma- 
tion of  a  plan,  that  is,  deciding  the  nature  of 
the  war  that  will  be  waged;  determining  the 
objects  to  be  attained,  and  the. best  manner  and 
means  of  attaining  them;  or,  in  other  words, 
outlining  the  general  features  of  a  campaign, 
belongs  to  strategy.  The  execution  of  the  plan 
decided  upon  belongs  to  tactics.  The  country 
in  which  the  opposing  armies  can  come  into  col- 
lision is  the  province  of  battle.  The  principles 
of  war  cannot  be  violated  with  impunity.  These 


principles  are  fixed  and  are  determined  from 
the  narrative  of  operations  conducted  by  suc- 
cessful generals.  A  study  of  military  history 
is  then  necessary  for  a  proper  understanding 
of  the  principles  of  war ;  and  as  in  all  other 
professions,  so  in  war,  he  who  is  most  pro- 
ficient in  the  lessons  as  taught  by  the  masters 
of  the  art  will  be  most  successful. 

The  duties  of  each  arm  of  the  service  over- 
lap and  blend  into  one  another,  and  the  hi^er 
the  grade  an  officer  attains,  the  more  requisite 
it  is  that  he  should  be  acquainted  generally  with 
the  duties  of  those  arms  of  the  service  to  which 
he  himself  does  not  belong.  By  this  means 
alone  can  we  hope  to  obtain  that  intelligent  co- 
operation, that  harmonious  working  of  all 
branches  of  the  service  together,  which  makes 
a  perfect  machine  out  of  the  various  elements 
comprising  an  army,  and  at  the  same  time  gives 
the  surest  guarantee  of  success.  In  armies,  as 
elsewhere,  there  is  a  tendency  for  every  one  to 
think  his  own  branch,  that  which  he  has  studied 
most  and  knows  best,  the  most  important.  Such 
feelings  are  very  natural  and  in  the  lower 
grades  often  do  much  good;  but  as  men  rise 
m  the  service  it  is  desirable  that  they  should 
know  something  of  the  duties  of  other  brandies, 
and  the  difficulties  others  have  to  contend  with. 
Such  knowledge  tends  to  produce  cordiality 
and  forbearance.  Cavalry  officers  falling  into 
command  of  mixed  forces  will  not  then  expect 
their  infantry  to  gallop;  infantry  officers  will 
not  seek  to  bind  the  cavalry  to  pace  of  their 
infantry.  A  knowledge  of  capabihties  of  other 
arms  will  enable  officers  to  use  those  arms  to 
the  best  advantage  as  occasion  offers.  It  should, 
however,  be  borne  in  mind  that  it  is  impossible 
to  lay  down  fixed  rules  of  action.  Nearly  every 
military  regulation  should  be  followed  by  the 
words  ^according  to  the  ground  and  according 
to  the  circumstances.*  Practice  and  experience 
alone  can  decide  many  points;  practice  and  ex- 
perience alone  can  give  the  power  of  applying 
rules;  but  theory,  by  which  is  really  meant  the 
experience  obtained  by  others,  is  not  the  less 
important  and  valuable.  Principles  are  but 
guides,  which  must  be  revised,  examined  and 
verified  after  each  war,  after  each  discovery 
that  may  be  brought  to  bear  on  the  military 
art.  See  Army  Administration;  Army  Regu- 
lations; Army  Transportations;  Artillery; 
Balustics;  Cavalry;  Engineering,  Military; 
Gunnery;  Military  Education;  Tactics. 

ART  STUDENTS'  LEAGUE  OF  NEW 
YORK,  an  important  art  school,  at  215  West 
57th  street,  New  York  city.  It  was  founded  in 
1875  by  a  number  of  students  of  the  National 
Academy  of  Design  dissatisfied  with  the  con- 
ventions of  the  older  schools.  The  school  is 
entirely  self-supporting,  being  maintained  from 
the  fees  of  its  students,  which  range  from  $30 
to  $70.  The  membership  has  grown  steadily 
until  now  it  is  over  1,500,  while  the  average 
number  of  pupils  is  about  500.  The  courses 
include  drawing,  antique  drawing,  composition, 
still  life  and  miniature  painting,  modeling, 
painting  from  life,  illustration,  anatomy  and 
study  of  the  theory  and  history  of  art  Nig[ht 
classes  and  a  summer  term  are  also  among  its 
features.  During  the  summer  a  course  in  land- 
scape painting  is  given  at  Woodstock,  Ulster 
County,  N.  Y.  There  are  practically  no  en- 
trance    requirements.      The     government     of 
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the  iastitutioa  is  vested  ia  a  board  of  controL 

elected  by  the  members^  themselves  elected 
from  the  advanced  students.  Among  the  prizes 
awarded  are,  the  ^100  prize,  for  the  best  paint- 
ing, the  Saltus  Prize,  $50,  for  antique  drawing, 
the  Saint-Gaudens  Prize,  $75,  for  figure  model- 
ing, the  Saint-Gaudens  Prize,  $25^  for  com- 
position modeling  and  the  Evans  Prize,  $50,  for 
applied  art. 

ARTA,  ar't;^,  the  name  of  a  gpulf,  town, 
and  river.  The  gulf  (ancient  Ambracius  Sinus). 
an  arm  of  the  Ionian  Sea,  between  Greece  and 
Albania,  is  about  20  miles  long  by  10  miles 
broad.  Near  its  entrance  the  battle  of  Actium 
was  fought.  The  town,  called  also  Narda  (the 
ancient  Ambracia),  about  six  miles  north  of 
the  gulf,  stands  on  the  river,  which  is  here 
about  200  yards  wide,  and  begins  to  be  navi- 
gable. It  carries  on  a  considerable  trade  in 
wine,  oranges  and  tobacco.    Pop.  8,600. 

ARTABANUS  IV.  the  last  of  the 
Parthian  monarchs,  who  217  a.d.,  escaping  with 
great  difficulty  from  a  perfidious  massacre  be- 
gun by  the  Romans  under  Caracalla,  mustered 
an  army,  and  engaged  6is  foes  in  a  battle  which 
lasted  for  two  days.  Peace  was  then  concluded, 
but  Artabanus  afterward  incited  his  subjects 
to  revolt,  and  in  a  battle,  in  226,  was  captured 
and  put  to  death. 

ARTABAZyS,  the  name  of  several  dis- 
tinguished Persians  under  the  dynasty  of  the 
Acnaemenidae.  An  Artabazus  led  the  Parthians 
and  Chorasmians  against  Xerxes.  Another  Ar- 
tabazus, a  general  under  the  Persian  King, 
Artaxerxes  II,  afterward  revolted  against 
Artaxerxes  III.  He  was  forgiven  through  the 
exertions  of  his  brother-in-law.  Mentor,  a 
favorite  and  staunch  supporter  of  the  next 
king,  Darius,  whom  Artabazus  faithfully  at- 
tended after  the  battle  of  Arbela.  Alexander 
rewarded  his  loyalty  by  making  him  satrap  of 
Bactria. 

ARTAGNAN  d',  dar't^-nyan',  the  hero  of 
Dumas'  ^Trois  Mousquetaires,^  ^Vingt  ans 
apres,^  and  ^Le  Vicomte  de  Bragelonne.^  He 
is  a  Gascon  adventurer,  very  popular  among 
heroes  of  romance.  There  was,  however,  a 
Cx)unt  d'  Artagnan  (b.  about  1612;  d.  1673), 
who  was  an  omcer  of  musketeers,  and  fell  m 
the  siege  of  Maestricht. 

ARTASIRBS,  the  last  Arsactd  monarch  of 
Armenia.  He  was  placed  on  the  throne  by 
Eahram  V  of  Persia,  who  afterward  deposed 
him  and  annexed  his  dominions  to  Persia, 
under  the  name  of  Persarmenia,  248  ilc. 

ARTAVASDE8,  §r'ta-vasMcz.  I,  a  king 
of  Armenia,  who  succeeded  his  father  Tigranes. 
He  joined  the  Roman  forces  commanded  by 
Crassus,  but  deserting  to  the  enemy,  caused  the 
defeat  of  the  Romans,  and  the  death  of  Crassus. 
He  similarly  betrayed  Mark  Antony  when  en- 
piaged  against  the  Medes;  but  afterward  falling 
mto  Antonyms  power,  was  taken  with  his  wife 
and  children  to  Alexandria,  where  they  were 
draped  at  the  victor's  chariot  wheels  in  golden 
chains.  After  the  battle  of  Actium,  Cleopatra 
caused  his  head  to  be  struck  o£F  and  sent  to  the 
King  of  Media. 

ARTAXATA,  the  name  of  the  ancient 
capital  of  Armenia,  the  refuge  of  Hannibal 
when  forsaken  by  Antiochus.  Its  ruins  are 
how  known  as  Ardashir. 


ARTAXERXES,  ar'taks-erks'a,  the  name 
of  several  Persian  kings:  (1)  Artaxbrxes  L 
sumamed  Longimanus,  because  his  right  hana 
was  longer  than  his  left,  the  second  son  of 
Xerxes,  escaped  from  Artabanus  and  the  other 
conspirators  who  had  murdered  his  father  and 
elder  brother  Darius,  and  in  465  b.c  ascended 
the  throne.  He  conquered  the  rebellious  Egyp- 
tians, terminated  the  war  with  Athens  by  grant- 
ing freedom  to  the  Greek  cities  of  AsisL 
governed  his  subjects  in  peace,  and  died  425 
B.C  (2)  Artaxerxes  II,  sumamed  Mnemok, 
from  his  strong  memory,  succeeded  his  father^ 
Darius  II,  in  the  year  405  b.c  After  vanquish^ 
ing  his  brother  Cvrus  he  made  war  on  the  Spar* 
tans,  and  forced  them  to  abandon  the  (xredc 
cities  and  islands  of  Asia  to  the  Persians.  He 
favored  the  Athenians,  and  endeavored  to  fo- 
ment dissensions  among  the  Greeks.  His  last 
days  were  embittered  by  the  unnatural  conduct 
of  his  son  Ochus,  who,  to  secure  the  crown  to 
himself,  caused  the  destruction  of  two  pf  his 
brothers.  On  the  death  of  Artaxerxes  Mnemon, 
359  B.C.,  Ochus  ascended  the  throne  under  the 
name  of  (Z)  Artaxerxes  Ochus.  After  having 
subdued  tne  Phoenicians  and  E^ptians,  and  dis- 
placed great  cruelty  in  both  E^pt  and  Pho^ 
nicia,  he  was  poisoned  in  339  b.c.  by  his  general, 
Bagoas.  (4^  Artaxerxes  Bebegan  was  the 
first  King  of  Persia  o£  the  race  of  Sassanides. 
He  was  a  shepherd's  son ;  but  his  grandfather^ 
by  the  mother's  side,  being  governor  of  a  prov- 
ince, he  was  sent  to  the  court  of  King  Ardavan. 
On  his  grandfather's  death,  Artaxerxes,  ex- 
citing the  people  to  revolt,  defeated  and  slew 
Ardavan  and  his  son,  and  assumed  the  title  of 
King  of  Kin^s.  He  made  vast  conquests,  and 
wisely  admimstered  the  affairs  of  his  kingdom. 

ARTEDI,  ar-ta'de,  Peter,  an  eminent 
Swedish  naturalist:  b.  Anund,  22  Feb.  1706;  d. 
Amsterdam,  Holland,  27  Sept.  1735.  He  went 
in  1724  to  Upsala  to  study  theology,  and  turn- 
ing his  attention  to  natural  history,  soon  rose 
to  considerable  eminence,  particularly  in  the 
department  of  ichthyolo©^,  the  classification  of 
which  he  reformed  on  miilosophical  principles. 
This  arrangement  added  greatly  to  his  reputa- 
tion as  a  naturalist  at  the  time,  and  afterward 
he  became  popular  over  Europe.  Four  years 
later  Linnaeus  (q.v.)  arrived  in  Upsala,  and  a 
life-long  friendship  grew  between  the  two  men. 
In  1732  both  left  Upsala  —  Artedi  for  England, 
in  pursuit  of  his  favorite  study;  and  Linnaeus 
for  Lapland,  to  examine  its  natural  productions ; 
but  before  parting  they  reciprocally  bequeathed 
to  each  other  their  manuscripts  and  books  upon 
the  event  of  death.  According  to  agreement  his 
manuscrij5ts  came  into  the  hands  of  Linnaeus, 
and  his  <BibIiotheca  Ichthyologica^  and  ^Phi- 
losophia  Ichthyologica,*  together  with  a  life  of 
the  author,  were  published  at  Leyden  in  the 
year  1738.  Linnaeus  named  a  genus  of  umbelli- 
ferous plants  Artedia,  in  memory  of  his  friend. 

ARTEMIA.     See  Brine-Shrimp. 

ARTEMIDORUS,  a  Greek  geographer: 
b.  in  Ephesus,  who  flourished  about  100  B.a 
His  'Geographoumena^  in  clever  books  was  an 
exhaustive  work  on  the  various  features,  geo- 
graphical, physical,  historical  and  political,  of  the 
larger  part  of  the  then  knowji  world,  founded 
on  the  writer's  own  investigations  and  the 
work  of  preceding  writers.  Only  fragments 
of  his  worlc  are  extant. 
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ARTEMIS,  a  Greek  goddess,  identified 
with  the  Roman  Diana.  She  was  the  daughter 
of  Zeus  (Jupiter)  and  Leto  or  Latona,  and  was 
the  twin  sister  of  Apollo,  born  in  the  island  of 
Delos.  She  is  variously  represented  as  a  hunt- 
ress, with  bow  and  arrows;  as  a  goddess  of 
the  nymphs,  in  a  chariot  drawn  by  four  stags; 
and  as  the  moon  goddess,  with  the  crescent 
above  her  forehead.  She  was  a  maiden  divinity, 
demanding  the  strictest  chastity  from  her  wor- 
shippers, and  is  represented  as  having  changed 
Actaeon  into  a  stag,  and  caused  him  to  be  torn 
in  pieces  by  his  own  dogs,  because  he  had  se* 
cretly  watched  her  as  she  was  bathing.  The 
Artemisia  was  a  festival  celebrated  in  her  honor 
at  Delphi  The  famous  temple  of  Artemis  at 
Ephesus  was  considered  one  of  the  wonders  of 
the  world,  but  the  goddess  worshipped  there 
was  very  different  from  the  huntress  goddess  of 
Greece,  being  of  Eastern  origin,  and  regarded 
as  the  symbol  of  fruitful  nature. 

ARTEMISIA,  a  genus  of  aromatic,  her- 
baceous or  shrubby  plants  of  the  family 
Asterace<e,  consisting  of  about  250  species, 
natives  of  temperate  or  subarctic  regions.  A. 
dracunculus  is  tarragon  or  estragon,  the  leaves 
of  which  are*  used  for  seasoning.  A.  absinthium, 
wormwood,  is  the  source  of  absinthe  and  is  also 
used  medicinally.  A.  abrotanum,  southernwood, 
and  A.  sielleriano,  old  woman,  are  cultivated  as 
ornamental  plants.  A,  tridentata  is  the  common 
sagebrush  of  the  plains  of  the  western  United 
States,  being  the  most  common  and  character- 
istic plant  over  many  thousands  of  square  miles. 

ARTEMISIA  I,  ar't^-mizh'i-^,  or  mish-i-a, 
a  queen  of  Caria,  who  lived  in  the  5th  century 
B.c.^  and  assisted  Xerxes  in  person  against  the 
Greeks,  and  behaved  with  such  valor  that  the 
Athenians  offered  a  reward  for  her  capture, 
and  the  Spartans  erected  a  statue  to  her. 

ARTEMISIA  II,  a  queen  of  Caria,  who 
flourished  about  350  b.c.  She  was  the  sister  and 
wife  of  Mausolus,  whose  death  she  lamented 
deeply,  and  to  whom  she  erected,  in  her  capital, 
Halicamassus,  a  monument  reckoned  among  the 
seven  wonders  of  the  world.  The  principal 
architects  of  Greece  labored  on  it.  Bryaxis, 
Scogas,  Leochares  and  Timotheus  made  the 
decorations  on  the  four  sides  of  the  edifice; 
Pythes,  the  chariot  drawn  by  four  horses,  which 
adorned  the  conical  top.  Vitruvius  thought  that 
Praxiteles  was  also  employed  on  it.  After  the 
death  of  Artemisia  the  artists  finished  it  with- 
out compensation,  that  they  might  not  be  de- 
prived of  the  honor  of  their  labor.  It  was  an 
oblong  square,  411  feet  in  compass,  and  130  feet 
high.  The  principal  side  was  adorned  with  36 
columns,  and  24  steps  led  to  the  entrance.  From 
the  tomb  of  Mausolus  is  derived  the  word 
•mausoleum.* 

ARTEMISIUM,  ar-te-mish-i-um,  a  prom- 
ontory in  Euboea,  an  island  of  the  i£gean,  near 
which  a  great  naval  battle  between  the  Greeks 
and  Persians  was  fought,  480  B.c.  It  was  named 
from  a  temple  to  Artemis  situated  here. 

ARTEMUS  WARD.  See  Browne, 
Charles  Farrar. 

ARTERIAL  PRESSURE.  See  Blood 
Pressure. 

ARTERIES  are  the  elastic  tubes  or  ves* 
sels  that  carry  blood  from  the  heart  to  th© 
tissues   of  the  body.     They  owe  their  name. 


which  was  connected  by  the  older  anatomists 
with  the  Greek  aer,  air,  to  the  belief  that  they 
contained  air,  since  they  were  found  empty 
after  death.  The  arteries  spring  from  the  heart 
in  two  great  trunks,  the  pulmonary  artery 
which  carries  blood  to  the  lungs,  and  the  aorta 
through  which  the  blood  is  sent  throughout  the 
body.  Elach  of  these  two  main  trunla  divides 
and  redivides  until  they  become  the  minute 
vessels  known  as  arterioles.  Arteries  show  a 
ready  adaptation  in  change  of  position  attendant 
upon  evolutionary  development  or  mechanical 
obstruction  in  the  individual  organism.  The 
main  trunks  occupy  relatively  constant  positions 
but  as  the  branches  become  smaller  and  smaller 
their  position  is  less  constantly  determined.  As 
they  approach  the  periphery  of  any  organ  their 
minute  branches  connect  through  the  hair- 
like capillaries  with  the  minute  divisions 
of  the  veins,  which  carry  the  blood  back 
to  the  heart,  thus  completing  the  round 
of  the  circulation.  The  carotid  is  the  branch 
of  the  aorta  which  mainly  supplies  the 
blood  to  the  head,  the  superficial  or  external 
carotid  supplying  the  outer  structures  and  the 
deep  or  internal  carotid  nourishing  the  brain 
and  deeper  lying  parts.  There  are  numerous 
anastomoses  between  the  branches  of  the  caro- 
tid arteries.  The  most  important  of  these  form 
a  vascular  circle,  the  circle  of  Willis,  which 
affords  freedom  of  arterial  circulation  by  the 
anastomoses  between  arteries  not  only  on  the 
same  side  but  also  on  opposite  sides  of  the 
medial  plane.  For  the  other  main  branches  of 
the  aorta  see  Aorta. 

The  minute  structure  of  the  arteries  is  well 
adapted  to  the  varying  functions  that  these  ves- 
sels perform.  Their  walls  consist  of  several 
coats.  The  outer  coat,  or  the  tunica  adven- 
titia  is  composed  of  white,  fibrous  connective 
tissue.  Next  to  this  is  the  yellow  elastic  and 
within  this  the  muscular  coat  composed  of  in- 
voluntary muscular  tissue.  The  elastic  coat  is 
much  thicker  in  the  large  arteries  than  the 
muscular  but  in  the  smaller  there  is  a  relatively 
stronger  muscular  coat.  In  the  first  part  of  the 
aorta,  pulmonary  artery,  and  arteries  of  the 
retina  there  is  no  muscular  coat.  The  vaso- 
motor nerves  terminate  in  the  muscular  coat. 
Within  this  layer  is  a  smooth  elastic  coat 
perforated  by  small  apertures.  The  innermost 
coat  is  a  layer  of  endothelial  cells  which  forms 
the  free  surface  over  which  the  blood  flows  with 
a  minimum  of  friction.  The  extreme  toughness 
of  the  outer  layer  strengthens  and  protects 
while  the  elastiaty  with  which  the  walls  arc 
provided  permits  the  artery  to  return  to  its 
average  diameter  after  it  has  been  contracted 
or  dilated  by  the  muscular  layer.  The  lar^e 
arteries  are  thus  more  elastic  and  less  con- 
tractile while  for  the  smaller  ones  the  reverse 
is  true.  The  arteries  are  nourished  bv  their 
own  blood  supply  through  minute  vessels,  vasa 
vasorum,  distributed  through  the  fibrous,  elas- 
tic and  muscular  co^ts. 

Smith  Ely  Jeluffe. 

ARTERIES,  Diseases  of.  The  arteries 
are  subject  to  a  number  of  diseases  which  may 
be  classed  as  (1)  due  to  infectious  micro-organ- 
isms, (2)  degenerations  with  increase  of  con- 
nective tissue,  (3)  aneurisms,  (4)  inflammation 
due  to  injury  or  extension  or  inflammation 
from  surrounding  parts,  (5)  •Fatty  Degenera- 
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tion^  i.e.,  fat  replacing  some  of  the  elastic 
muscular  and  connective  tissue  and  so  interfer- 
ing with  arterial  functions.  Of  the  acute  in- 
fectious diseases,  tuberculosis  and  syphilis,  par- 
ticularly the  latter,  are  important.  Syphilis  is 
one  of  the  most  important  causes  of  arterial  de- 
generation. Acute  arteritis  is  a  definite  disease, 
although  the  great  pathologist,  Virchow,  taught 
that  it  was  a  secondary  affection.  Recent  bac- 
teriological studies,  however,  have  shown  that 
bacterial  infection  of  the  arterial  walls  is  a  fun- 
damental and  important  process.  It  is  fre- 
quently the  cause  of  an  arterial  thrombus  and 
often  develops  into  a  true  arteriosclerosis  or 
hardening  of  arteries.  Hardening  occurring  in 
large  arteries  is  known  as  atheroma,  ^ee 
Arteriosclerosis. 

ARTERIOSCLEROSIS.  The  term  Ar- 
teriosclerosis or  ^hardening  of  the  arteries* 
seems  an  inappropriate  one  (though  hardening 
of  these  vessels  is  mainly  noticed)  for  the  con- 
dition is  usually  associated  with  heart  and  kid- 
ney disease.  Hence,  some  writers  use  instead, 
the  terms  ^^Cardiovascular*  or  •Cardio-vascular 
—  venal  disease.*  There  is  reason  to  believe 
that  the  disease  is  in  reality  a  general  one  due 
primarily  to  a  ^disturbance  of  metabolism* 
or  a  disturbance  of  the  relation  of  certain  ma- 
terial which  comes  from  the  food  for  the  nour- 
ishment and  health  of  the  cells  of  the  body. 
Then  the  liver,  spleen,  thyroid  gland,  supra- 
venal  glands  and  other  metabolic  function 
organs  are  affected,  and  the  involvement  of 
other  organs  is  a  matter  of  secjuence.  Har- 
dening of  the  arteries  is  a  very  important  dis^ 
eased  condition.  Though  found  in  the  yotmg 
it  is  usually  a  disease  of  advanced  life,  and 
prevails  especially  among  the  so-called  *^om- 
fortable  classes.*  It  interferes  with  the  proper 
supply  of  blood  to  various  organs,  principally 
Ihe  heart,  kidneys  and  brain  and  may  cause 
actual  disease  —  filro-myocarditis,  nephritis 
and  a  weakened  condition  of  the  arterioles  of 
the  brain,  which  very  readily  results  m  cerebral 
haemorrhage,  one  of  the  forms  of  apoplexy.  The 
various  steps  in  the  production  of  arteriosclerosis 
are  often  —  an  acute  illness  or  severe  nervous 
shock,  defective  metabolism,  organs  concerned 
in  metabotism  don't  act  properly,  kidneys  be- 
come sclerotic  and  do  not  eliminate  waste 
products,  then  there  is  a  rise  of  blood  pressure 
to  assist  them,  so  the  heart  hypertrophies.  Then 
comes  an  increase  in  connective  tissue  of  the 
arteries  with  hypertrophy  of  their  muscular  ele- 
ments and  a  dimning  or  a  diffuse  or  circum- 
scribed thickening  of  their  lining  membranes, 
and  if  affecting  superficial  artenes  they  are 
recognized  as  hardened.  For  there  may  be 
sclerosis  of  internal  arteries  and  none  of  the 
superficial.  Arteriosclerosis  may  show  irregu- 
lar patches  of  a  gelatinous  character  which  at 
a  later  period  become  hard,  even  calcified  and 
cause  arteries  to  become  brittle  like  pipe  stems. 
Among  the  causes  which  favor  its  development 
are  changes  in  the  blood  from  the  infection  of 
syphilis  and  chronic  rheumatism,  the  excessive 
use  of  alcohol,  the  disturbed  metabolism  caused 
by  diabetes,  gout,  Bright's  disease,  etc,  and 
changes  in  the  blood  pressure.  Arteriosclerosis 
is  maintained  and  even  caused  by  an  over-in- 
dulgence of  the  appetites,  and  a  sluggish  mind 
and  body  as  well  as  by  the  wear  and  tear  of 
modem  life,  the  struggle  for  wealth  and  posi- 
tion and  by  excessive  and  prolonged  muscular 


exertion  and  intense  emotional  activity,  es- 
pecially in  middle  and  later  life. 

Arteriosclerosis,  even  if  there  is  a  tendency 
to  inheritance,  can  frequently  be  checked  by 
real  tempesasce  and  moderation  in  all  things, 
food  and  drink,  work  and  play  and  emotional 
excitement.!  While  medicines  are  necessary  for 
special  conditions,  the  removal  from  the  diet  of 
offending  iood^  elements,  systematic  and  ap- 
propriate exetcise  and  keeping  the  intestinal 
tract  clean  are  th^  principal  remedies.  See  Old 
Age  and  Its  Diseases. 

ARTESIAN  (ar-te'zhan)  WELLS,  bor- 
ings of  considerable  depth  which  tap  a  subter- 
ranean stream  or  sheet  of  water.  The  name  is 
derived  from  Artois  (Latin  artesium),  a  proy^ 
ince  in  France  where  the  first  deep  borings  in 
Europe  were  made.  Strictly  speaking  the  term 
artesian  is  applicable  only  to  such  wells  as  dis^ 
charge  water  at  the  surface  under  natural  con- 
ditions (that  is,  self-flowing  wells),  but  in 
America  the  term  is  commonly  applied  to  any 
wells  of  more  than  ordinary  depth.  The  United 
States  (geological  Survey  restricts  the  term  to 
a  well  in  which  the  water  rises  under  its  own 
pressure  above  the  point  at  which  it  was  first 
encountered,  even  though  it  does  not  flow  out 
at  the  surface,  and  this  is  the  sense  in  which 
the  term  is  here  used.  The  conditions  which 
determine  the  presence  of  artesian  water  in  a 
region  relate  to  the  geological  structure  of  the 
underlying  strata.  It  is  essential  in  the  first 
place  that  a  pervious  stratum  be  overlaid  by  an 
impervious  layer.  The  pervious  bed,  usually 
sandstone  or  sand,  serves  as  a  reservoir  for  the 
accumulation  of  water,  while  the  impervious 
bed  prevents  this  water  from  escaping.  The 
second  requisite  is  that  the  strata  have  a  gentle 
pitch  toward  the  site  of  the  well  and  that  they 
outcrop  at  some  place  above  the  well.  The  dis- 
tance of  the  outcropping  edges,  which  receive 
the  water  supply  from  rains,  is  sometimes  very 
great.  Owing  to  friction  the  water  column  of 
the  well  Aever  reaches  the  level  of  the  outcrop- 
ping source.  The  conditions  for  artesian  water 
are  particularly  favorable  when  the  strata  are 
arranged  in  the  form  of  a  geological  basin  dip- 
ping in  all  directions  toward  the  well,  as  there 
then  is  no  opportimity  for  the  water  to  escape 
at  a  lower  level.  From  these  considerations  it 
is  evident  that  the  discharge  from  an  artesian 
well  depends  upon  the  rainfall  of  the  region 
and  upon  the  area  of  the  exposed  porous 
stratum.  At  first  the  discharge  is  usually  very 
abundant  owing  to  the  long  accumulation,  and 
unless  this  drain  is  constantly  supplied  the  flow 
will  gradually  decrease  until  a  balance  is  estab- 
lished. When  several  wells  are  bored  in  the 
same  vicinity,  the  flow  from  each  may  be  di- 
minished, but  tfie  total  discharge  will  increase 
until  the  limit  of  supply  is  reached.  This  is 
well  illustrated  in  the  wells  bored  in  the  Lon- 
don basin  which  in  1838  gave  a  total  daily  sup- 
ply of  6,000,000  gallons  •  in  1851  with  a  larger 
number  of  bonngs  the  supply  was  about 
doubled,  while  the  force  had  diminished  very 
markedly;  also  in  Denver,  Colo.,  where  some 
years  ago  there  were  many  flowing  wells  which 
yielded  water  in  large  volume  and  with  suf- 
ficient head  to  rise  to  the  upper  floors  of  the 
buildings.  As  wells  multiplied  the  head  and 
volume  decreased  so  that  in  1916  all  wells  in 
the  centre  of  the  city  had  to  be  pumped  and 
artesian  water  was  available  only  in  the  lower 
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parts  of  some  of  the  surrounding  country.  The 
large  area  in  which  flows  were  obtained  in 
southern  California  has  also  been  greatly  de- 
creased by  the  heavy  draft  of  water  to  irrigate 
oi^nge  orchards.  Artesian  water  is  valuable 
not  only  for  domestic  use,  for  which  it  is 
usually  adapted  by  its  purity,  but  it  is  also  ex- 
tensively employed  in  the  irrigation  of  arid 
regions.  Some  parts  of  the  Sahara  Desert  have 
been  reclaimed  by  making  use  of  the  subter- 
ranean stores  of  water,  and  recent  investiga- 
tions have  shown  that  there  are  many  areas 
which  may  yet  be  brought  under  cultivation. 
It  is,  however,  in  the  United  States  that  irriga- 
tion by  artesian  waters  has  reached  its  greatest 
development.  Special  surveys  of  the  Great 
Plains  region  have  been  undertaken  by  the 
United  States  Geological  Survey  for  the  pur- 
pose of  defining  the  areas  where  successful  bor- 
ings may  \>t  made,  and  artesian  wells  are  now 
largely  employed  for  irrigation  in  South 
Dakota,  New  Mexico,  Texas,  California  and 
Montana.  The  supply  is  drawn  mostly  from 
the  Cretaceous  sandstone,  which  is  reached  at 
a  depth  varying  from  less  than  100  to  more 
than  1,500  feet.  When  the  flow  of  water  is 
sufficiently  strong  it  may  be  utilized  for  power 
purposes  as  is  done  in  .some  parts  of  Europe 
andT  at  several  points  in  the  Dakotas.  In  Wiir- 
temberg  a  supply  of  warm  water  is  applied  to 
the  heating  of  buildings. 

The  depth  at  which  artesian  water  may  be 
found  depends  entirely  upon  local  conditions. 
In  the  Paris  basin  the  water-bearing  stratum  is 
usually  encountered  at  a  depth  exceeding  1,500 
feet.  The  famous  well  at  Grenelle,  near  Paris, 
was  begun  in  1833,  and  operations  were  con- 
tinued until  1841  when  at  a  depth  of  1,797  feet 
the  water  poured  out  with  great  force  at  the  rate 
of  500,000  gallons  per  day.  Another  well  was 
sunk  near  by  at  Passy,  which  yielded  5,600,000 
ffallons  daily,  the  water  rising  to  a  height  of 
54  feet  above  the  mouth.  This  well  was  1,923 
feet  deep  and  had  the  unusual  diameter  of  two 
feet  four  inches.  A  well  at  Kissingen,  Bavaria, 
furnishes  a  supplv  of  saline  water  from  a  depth 
of  1,878  feet.  Another  noted  foreign  well  is 
that  at  Schladenbach,  near  Leipzig,  with  a  depth 
of  5,735  feet.  In  the  United  States  there  are 
many  notable  examples  of  artesian  wells.  The 
first  boring  of  great  depth  was  made  at  Saint 
Louis  in  1849-54;  a  flow  of  75  gallons  per 
minute  was  obtained  from  a  depth  of  2,200  feet, 
but  the  water  was  so  heavily  charged  with  sul- 
phuretted hydrogen  and  mineral  matter  as  to  be 
unfit  for  domestic  use.  Another  boring  was 
subsequently  made  to  a  depth  of  3,843  feet.  A 
well  at  Louisville.  Ky.»  is  2,086  feet  deep  and 
yields  330,000  gallons  per  day.  Among  other 
noteworthy  wells  are  the  following :  Columbus, 
O.  (2,775  feet)  ;  Galveston,  Tex.,  (3.071  feet)  ; 
Charleston,  S.  C.  (1,250  feet);  Pittsburgh,  Pa. 
(4,625  feet)  ;  Chicago  (710  feet)  ;  and  Edge- 
mont,  S.  D.,  where  two  wells  (2,965  feet  each) 
yield  flows  of  1.000,000  gallons  a  day  at  tem- 
perature of .  100  .  A  great  many  wells  have 
been  bored  in  recent  years  within  the  Atlantic 
Coastal  Plain,  especially  in  New  Jersey,  and 
many  cities  have  thus  obtained  supplies  of  pure 
water..  The  temperature  of  the  waters  from  the 
average  artesian  well  is  from  40**  to  50**  F.,  but 
in  the  case  of  very  deep  wells  the  water  often 
reaches  a  temperature  of  from  70°  to  80**  F. 
At  Charleston,  S.  C,  there  is  a  well  the  water 


from  which  averages  87"  F.  The  cost  of  sink- 
ing artesian  wells  varies  with  the  depth  and  the 
character  of  the  strata  encountered.  Up  to  500 
feet  the  cost  commonly  ranges  from  $1.50  to  $3 
per  foot,  but  below  this  limit  the  cost  increases 
m  proportion  to  the  depth.  The  apparatus  used 
in  bonng  does  not  diner  from  that  employed 
in  sinking  for  petroleum.  The  first  artesian 
borings  were  probably  made  by  the  Chinese.  In 
the  upper  basm  of  the  Yang-tse-Kiang  there  are 
wells  1,500  to  3,000  feet  in  depth  from  which 
brine  for  salt  manufacture  is  obtained.  This 
industry  has  been  carried  on  since  a  very  early 
period  and  is  an  illustration  of  the  compara- 
tively advanced  state  of  progress  attained  by 
this  people  long  before  the  western  nations  had 
developed  the  mechanical  arts  beyond  the  crude 
stage.  Deep  wells  have  been  found  also  in 
Egypt  which  are  thought  to  have  been  the  work 
of  the  ancient  Egyptians.  A  well  bored  in  the 
year  1126  at  Lillers.  department  of  Pas-de- 
(Calais,  France,  is  still  flowing.  For  informa- 
tion regarding  artesian  areas  in  the  United 
States  consult  bulletins  and  annual  reports  of 
the  United  States  (geological  Survey,  and  of  the 
geological  surveys  of  several  States,  particularly 
those  of  Iowa,  Mississippi,  Missouri  and  New 
Jersey. 

ARTEVELD,  ar't«-v«l'd«,  or  ARTB- 
VBLDE,  the  name  of  two  men  distinguished 
in  the  history  of  the  Netherlands.  (1)  Jacob 
VAN,  a  brewer  of  Ghent,  b.  about  \290;  d.  17 
July  1345.  He  was  selected  by  his  fellow 
townsmen  to  lead  them  in  their  struggles 
against  Cotmt  Louis  of  Flanders.  In  1338  he 
was  appointed  captain  of  the  forces  of  Ghent 
and  tor  several  years  exercised  a  sort  of 
sovereign  power.  A  proposal  to  make  the 
Black  Prince,  son  of  Edward  III  of  England, 
governor  of  Flanders,  led  to  an  insurrection, 
m  which  Arteveld  lost  his  life.  (2)  Philip 
VAN,  son  of  Jacob:  b.  1340;  d.  27  Nov.  1382. 
At  the  head  of  the  forces  of  Ghent  he  gained 
a  great  victory  over  the  Count  of  Flanders, 
Louis  II,  and  for  a  time  assumed  the  state  of 
a  sovereign  prince.  His  reign  proved  short- 
lived. The  Cfount  of  Flanders  returned  with  a 
large  French  force,  fully  disciplined  and  skil- 
fully commanded.  Arteveld  was  rash  enough 
to  meet  them  in  the  open  field  at  Roosebeke, 
between  Courtrai  and  Ghent,  in  1382,  and  fell 
with  25.000  Flemings.  Consult  Ashley,  <  James 
and  Philip  van  Artavelde>  (1883);  Hutton, 
< James  van  Artavelde>   (1882). 

ARTEVELDE,  PhUip  van,  the  tide  of  a 
tragedy  by  Sir  Henry  Taylor,  published  in 
1834.  It  IS  one  of  the  best  modem  English 
tragedies  by  an  author  distinguished  for  his 
protest,  in  the  spirit  of  Wordsworth,  against 
the  extreme  sentimentallsm  of  Byron.  In  this 
play  with  admirable  power  he  brings  back  the 
stress  and  storm  of  14th  century  life.  The 
father  of  Philip,  the  great  Jacob  van  Artevelde, 
an  immensely  rich  brewer,  eloquent  and  ener- 
getic, had  played  a  great  part  as  popular  leader 
at  Ghent,  1335-45;  and  it  fell  to  his  son  to 
figure  similarly  in  1381,  but  to  be  slain  in  a 
great  defeat  of  die  forces  of  Ghent  the  next 
year.  Taylor's  tragedy  recalls  the  events  of 
these  two  years. 

ARTFUL  DODGER,  The,  the  nickname 
of  John  Dawkins,  a  young  pickpocket  in 
Dickens'   ^OHver  Twist. > 
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ARTHOIS,  ar'-twa'.  Jacques  d',  Belgian 
landscape  painter:  b.  Brussels.  1613;  d.  1686. 
Though  he  studied  his  art  under  Jan  Mertens, 
he  later  became  strongly  influenced  by  the 
Ruebens  school.  His  pictures  are  mostly  of 
great  size  and  the  subjects  Biblical,  being 
painted  largely  for  churches  and  monasteries. 
He  often  collaborated  with  Teniers,  Van  der 
Meulen  and  other  noted  painters  of  his  time, 
who  painted  the  figures  m  his  pictures.  His 
color  schemes  were  always  rich  and  virile,  but 
his  drawing  was  sometimes  bad.  His  canvasses 
are  found  in  nearly  all  the  important  galleries 
of  Europe. 

ARTHRITIS,  an  acute  or  chronic  in- 
flammation of  the  joints,  usually  due  to  bac- 
terial infection.  Such  infection  may  follow  a 
wound,  a  perforating  injury,  an  operative  in- 
cision, or  the  micro-orgamsms  may  come  to 
the  joint  through  the  blood  stream,  as  in  rheu* 
matism,  gonorrhoea,  typhoid,  or  pyemia.  In 
some  cases  of  arthritis  the  causes  seem  to  be 
resident  in  defective  metabolism  —  gout  is  an 
illustration  of  this  type  of  arthritis.  In  acute 
cases  there  are  pain,  swelling,  heat  and  oc- 
casionally suppuration.  In  the  chronic  forms 
the  main  symptoms  are  pain  and  stiffness.  The 
treatment  should  include  rest,  counter-irrita- 
tion, and,  in  the  suppurative  cases,  prompt 
surgical  attention.  In  the  more  chronic  cases 
counter-irritation,  drjr,  hot  air,  static  electricity, 
and  potassium  iodide  are  ot  service.  Some- 
times cupping  "or  .  leeching  may  be  indicated. 
See  ARTHRITIS  Deformans;  Gout;  Joints, 
Diseases  of;  Rheumatism. 

ARTHRITIS  DEFORMANS  (rheuma- 
toid arthritis,  or  osteo-arthritis),  a  group  of 
chronic  progressive  diseases  of  the  joints 
chiefly  affecting  the  articular  cartilages,  bones 
and  synovial  membranes,  and  producing*  loss 
of  function  and  great  deformity  from  ossifi- 
cation of  some  parts  of  the  joint  and  atrophy 
of  others.  Their  origins  are  various,  some  of 
which  are  known  and  some  still  under  investi- 
gation, the  external  appearance  of  the  deform-^ 
ity  showing  less  variation  than  the  internal 
causes.  Thus  there  are  chronic  arthropathies 
which  produce  the  characteristic  deformities 
and  result  from  chronic  gonorrhoea  of  the 
ioints;  others  follow  tonsillar  infections,  others 
are  rehited  in  some  way  to  infections  from  the 
teeth.  In  the  majority  of  the  cases  there  are 
unconsciotis  mental  factors  —  chiefly,  hate  re- 
actions—  which  in  some,  as 'yet  not  perfectly 
clear  marmer,  have  a  very  definite  mfloence 
upon  the  nervous  regulation  of  the  bony  and 
joint  metabolism,  permitting  toxic,  bacterial, 
dietetic  or  climatic  factors  to  have  their  in- 
fluence. Though  sometimes  spoken  of  as  rheu- 
matic gout,  they  are  believed  to  have  little 
in  common  with  rheumatism  or  gout,  but  may 
coexist  with  eidier.  This  type  of  disorder 
is  very  rare  in  children,  occurs  occasionally  in 
old  age,  is  more  common  between  25  and  S(X 
and  in  females  than  in  males.  In  certain  of  its 
forms,  it  most  often  appears  after  the  meno- 
pause, though  it  may  occur  earlier,  as  when 
followin{|[  parturition.  Heredity  plays  a  part 
in  certain  arthropathies  whtcn  come  under 
this  grroup.  In  the  older  descriptions  oiie  reads 
of  two  theories  as  to  the  immediate  cause  of 
the  affection.  For  previously  the  group  of 
different  diseases  were  treated  as  one  disease. 


The  first,  the  nervous  or  neuropathic  theory, 
is  based  upon  the  symmetrical  distribution  of 
the  joint-lesions,  the  trophic  changes  in  the 
skin,  nails,  etc.,  etc.,  the  frequent  pre-existing 
mental  disturbances,  shock,  grief,  worry  and 
the  like,  the  disproportionate  muscular  atrophy, 
and  the  similanty  of  the  lesions  to  those  ar- 
thropathies of  locomotor  ataxia  and  other 
affections  of  the  spinal  cord.  The  second  or 
infectious  theory  is  derived  from  the  facts 
that  micro-organisms  have  been  found  in  the 
fluids  and  tissues  of  the  joints,  that  the  dis-  • 
ease  sometimes  begins  with  an  acute  onset 
as  do  many  of  the  infectious  diseases,  ana 
that  enlargement  of  the  spleen  and  lymph- 
glands  is  found  in  some  cases.  It  is  difficult 
to  say  which  tissue  is  primarily  at  fault  but 
sooner  or  later  nearly  all  are  involved.  The 
synovial  membrane  inflames  and  papillary 
outgrowths  and  cartilaginous  nodules  form 
upon  it  These  last  may  undergo  fatty  degen- 
eration or  they  may  ossify.  They  may  slip 
into  the  joint-cavity.  If  serous  effusion  occurs 
it  is  absorbed  early  in  the  disease.  The  car- 
tilages lose  their  cells,  become  fibrillated  and 
soft  and  are  removed  by  friction  and  absorp- 
tion. The  ends  of  the  bones  (the  interarticu- 
lar  cartilages  being  absorbed >  by  friction  be- 
come smooth,  rounded  and  sniny  like  polished 
ivory  (ebumated).  The  ebumated  surfaces, 
by  attrition,  become  grooved  and  minute  per- 
forations of  the  Haversian  canals  result.  De- 
posits of  new  bone  form  around  the  margins 
of  the  joints  and  may  be  often  felt  externally. 
The  muscles  atrophy  and  are  of  a  brownish 
color.  Fibrous  adhesions  and  bony  anchylosis 
occur.  Some  of  the  small  joints  of  the  fin- 
gers for  example  may  move  a  little,  but  the 
knees,  etc.,  may  be  interlocked  by  reason  of 
the  rims  of  tfony  material  deposited.  Dis- 
location or  subluxation  may  result  The 
periosteum  alonp^  the  shafts  of  the  bones  may 
thicken  or  ossify  in  nodules.  A  combined 
hypothesis  which  deals  with  both  sets  of  fac- 
tors with  interplay  between  is  probably  nearer 
the  real  facts.  In  certain  cases  the  nervous 
instability  is  accompanied  by  endocrinous  — 
thyroid  —  deficiency.  An  acute  form  of  a 
general  or  multiple  progressive  type  is  rare 
after  40.  Smaller  joints  become  simtdtaneousiy 
painful,  tetider  and  swollen  but  not  red  as 
in  rheumatism;  there  is  no  migration  from 
joint  to  joint,  the  affected  joints  are  inflamed, 
while  others  are  becoming  diseased.  Pa- 
tients are  anaemic,  mentally  depressed  and 
complain  of  headache  and  malaise.  Fever 
seldom  goes  above  102'*  F.  Temporary  im- 
provement occurs,  but  the  disease  advances. 
The  chronic  form  of  this  type  is  insidious  and 
more  common.  One  joint  (of  finger  or  toe^ 
is  involved ;  the  disease  affects  the  correspond- 
ing joint  and  then  other  jbtnts;  pain  may  be 
mild  or  very  severe;  there  are  delusive  inter- 
vals while  the  disease  marches  on.  After 
months,  or  it  may  be  years^  all  or  nearly  all 
of  the  joints  are  thickened,  rigid  and  distorted. 
The  hands  are  bent  toward  the  ulnar  side, 
fingers  strongly  flexed,  nails  in  the  palms  of 
the  hands.  The  thumbs,  though  drawn  in, 
may  be  used.  The  knees  are  gfenerally  crossed. 
The  general  health  through  it  all  may  be  fair, 
as  visceral  lesions   are  uncommon. 

In  the  monarticular  or  localized  type,  the 
changes  are  usually  confined  to  one  or  two  of       ^ 
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the  larger  joints,  occurs  mostly  in  men  and 
after  50.  The  knee,  shoulder,  elbow  or  hip  is 
generally  affected,  but  the  vertebra  may  be, 
the  entire  spinal  column  becoming  rigid.  Mo- 
tion of  affected  joints  often  produces  a  creak- 
ing or  grating  sound  The  pathological  ap- 
pearances are  similar  to  those  of  the  general 
type  of  the  disease,  but  joint-injuries  are  more 
often  an  exciting  cause.  The  joint  becomes 
stiff,  sore  and  painful  and  there  is  absorption 
of  the  ends  of  the  bones,  dislocation  and  dc- 
.  f  ormity. 

Heberderfs  nodes  or  nodosities,  described 
by  him  in  1805,  are  small  exostoses  (*^small 
hard  knobs^),  seldom  larger  than  peas,  which 
form  on  either  side  of  the  distal  joints  of 
fingers.  They  may  be  present  m  either 
type  of  the  (fisease,  at  first  are  tender  and 
swollen,  but  later  on  apparently  cause  little 
discomfort.  Sometimes  the  bone-enlargement 
surrounds  the  joint. 

Arthritis  deformans  in  children,  although 
not  frequent,  is  more  acute  and  is  more  influ- 
enced by  poor  food,  cold  and  damp,  etc. 
There  is  fever,  sometimes  a  chill  The  swell- 
ing, stiffness  and  tenderness  seem  to  be  more 
in  the  soft  parts  than  in  harder  tissues.  The 
fingers  are  flexed  and  overlapped,  the  feet 
are  strongly  extended  and  the  joints  are  rig^d. 

The  diagnosis  of  arthritis  deformans  must 
be  made  from  subacute  and  chronic  rheuma- 
tbm,  gonorrhoeal  rheumatism,  gout,  progres- 
sive muscular  atrophy,  Charcots  disease,  etc. 
Recovery  is  rare,  but  the  disease  is  not  di- 
rectly dangerous  to  life. 

Treatment  will  vary  according  to  the  tjrpe 
of  cause.  Chronic  infective  foci  as  from  ton- 
sils, teeth,  old  suppuratur  foci  of  the  tubes, 
endometrium,  intestines,  prostate,  etc.,  etc., 
should  all  be  cleared  up,  not  by  too  radical  a 
surgery,  such  as  divest  the  human  being  from 
his  teeth,  his  intestines  or  other  of  his  essen- 
tial properties,  but  a  stimulating,  healthful, 
tonic  therapy,  chiefly  psycho-therapeutic  with 
the  accessory  aids  of  travel,  or  by  hydrotherapy, 
or  specially  indicated  pharmacotherapy  —  iron 
or  arsenic  if  anaemia  be  present,  mercury  for 
syphilis,  etc.  Local  treatment  is  usually  worth- 
less but  certain  forms  of  baking,  counter-irri- 
tation to  the  joints  and  certain  types  of  deep 
massage  for  the  trophic  vegetative  nerve  fibers 
ar«  indicated.  See  Anthritis;  Gout;  Rheu- 
matism. Consult  Jelliffe  and  White,  ^Dis- 
eases of  the  Nervous  System^  (Chapters  on 
the  Vegetative  Nervous  System  and  Bony 
Syndromes). 

Smith  Ely  Jelufpe. 

ARTHROCACB  (Neo.-Lat.  from  Gk 
^pBpov^  joint  +  «a«^,  evil),  a  disease  of  the 
joints  in  which  the  bone  is  disintegrated  and 
carried  away  piecemeal.    See  Cabies. 

ARTHRODIA:    see  Joint. 

ARTHRODYNIA  (Neo.-Lat.  from  Gk. 
&pSpw^  joint  +  ^0(5{;vj7,  pam),  pain  in  a  joint; 
practically  synonymous  with  arthralgia. 

ARTHROGASTRA  (Neo.-Lat.  from  Gk. 
ipSpov^  joint  +  yaaryp^  abdomen),  a  division 
of  the  insect  class  Arachnida  (q.v.),  having 
the  abdomen  annulatcd,  and  including  spiders 
and  scorpions.    See  Scorpion. 

ARTHROMERE  (Gk.  ^pOpov,  joint  + 
fiipog,  part),  one  of  the  series  of  segments  of 
which   arthropoda    (q.v.)    are   composed 


ARTHROPATHY,    a    disorder    of    the 

joints  either  due  to  local  inflammatory  reac- 
tions as  in  the  various  acute  or  chronic  rheu- 
matic infections  or  resulting  from  disorder  of 
the  nervous  control  of  the  healthy  metabolism 
of  the  joints  as  seen  in  tabetic  arthropathy 
or  the  arthropathies  of  chronic  lun^  and 
heart  disease,  multiple  sclerosis,  poliomye- 
litis, syringomyelia,  etc.  The  health  of  the 
joint  is  largely  dependent  upon  the  function- 
mg  of  the  vegetative  nervous  system  which 
controls  the  growth  or  trophiem  of  the  joint 
The  cells  regulating  this  control  are  located 
in  the  lateral  horns  of  the  spinal  cord. 

ARTHRDPHRAGM  (Gk.  ip^f^,  joint 
-f-  ^pdyfjia^  fence),  a  partition  between  certain 
articulations  as  lor  example  in  the .  crayfish 
(q.v.). 

ARTHROPLBURB  (Neo.-Lat.  Arthro- 
pleura,  from  Gr.  hpSpov^  joint  +  «-Ae©/>6,  side), 
the  lateral  portions  of  the  arthroderm,  or 
crust,  of  articulated  animals.    See  Articulata. 

ARTHROPODA,  a  phylum  comprising 
those  articulated  animals  which  have  jointed 
appendages  such  as  antennae,  jaws,  maxillx 
(or  accessory  jaws),  palpi  and  legs  arranged 
in  pairs,  the  two  halves  of  the  body  thus  be- 
ing more  markedly  symmetrical  than  in  the 
lower  animals.  It  is  by  far  the  most  numerous 
in  species  of  any  in  the  animal  kingdom,  the 
insects  alone  probably  numbering  upward  of 
a  million  species;  other  representative  or 
typical  forms  are  the  trilbbites,  king  crabs, 
scorpions,  spiders  and  myriopods.^  The  sldn 
is  usually  hardened  by  the  deposition  of  salts 
(carbonate  and  phosphate  of  lime)  and  of  a 
pecoliar  organic  substance  called  chitine. 
The  segments  (somites  or  arthromeres) 
composing  the  body  arc  usually  limited  in 
number,  20  (or  21)  in  the  crustaceans  and 
insects;  while  each  arthromerc  is  primarily 
divided  into  an  upper  (tergum),  lower  (ster- 
num) and  lateral  portion  (pleurum).  These 
divisions,  however,  cannot  be  traced  in  the 
head  of  either  the  crustaceans  or  the  insects. 
Moreover,  the  head  is  well  marked  with  one 
or  two  pairs  of  feelers  or  antennae  and  from 
two  to  four  pairs  of  biting  moudi-parts  or 
jaws  and  two  compound  eyes;  besides  the 
compound  eyes  there  are  simple  eyes  in  the 
insects.  The  germ  is  three-layered  and  there 
is  usually  in  the  more  specialized  forms  a 
well-marked  metamorphosis.  The  Arthropoda 
are  most  nearly  related  to  the  worms,  certain 
annelides,  with  their  soft- jointed  appendages 
(tentacles  as  well  as  lateral  cirri)  and  more 
or  less  definite  head,  anticipating  or  foreshad- 
owing the  arthroi>ods.  On  the  other  hand, 
certain  low  parasitic  arthropods,  as  lingua- 
tula,  have  been  mistaken  for  genuine  parasitic 
worms. 

Segmentation  of  the  Body.~The  seg- 
ments (somites  metameres)  are  merely  thick- 
enings of  the  sldn  connected  by  a  thin  inter- 
segmental membrane,  so  that  the  segments  can 
telescope  into  each  other  or  extend,  thus 
lending  the  greatest  freedom  of  motion  to  die 
trunk  as  well  as  to  the  appendages;  otherwise 
a  rigid  chitinous  skin  would  not  permit  of 
any  movement.  As  in  the  annelid  worms,  this 
segmentation  of  the  integument  is  correlated 
with  the  serial  repetition  of  the  ganglia  of 
the  nervous  system,  of  the  ostia  of  the  dorsal 


Digitized  by  V^OOQIC 


ARTHROSTRACA  —  ARTHUR 


098 


vessel,  the  primitive  disposition  of  the  seg- 
mental and  reproductive  organs,  of  the  soft, 
muscular  dissepiments  which  correspond  to 
the  suture  between  the  segments  and  with  the 
metameric  arrangement  of  the  muscles  con- 
trolling the  movements  of  the  segments  on 
each  other ;  and  this  internal  segmentation  or  . 
metamerism  is  indicated  very  early  in  embry- 
onic life  by  the  mesoblastic  somites. 

While  we  look  uiK)n  the  dermal  tube  of 
worms  as  a  single  but  flexible  lever^  the  body 
of  the  arthropods,  as  Graber  states^  is  a  linear 
system  of  stitt  levers.  We  have  here  a  series 
of  stiff,  solid  rings  or  hoops  united  by  the 
intersegmental  membrane  into  a  whole.  When 
the  muscles  extending  from  one  ring  to  the 
next  behind  contract,  and  so  on  through  the 
entire  series,  the  rings  api>roximate  each  other. 

The  origin  of  the  joints  or  segments  in 
the  limbs  of  arthropods  was  i^robablv  due  to 
the  mechanical  strains  to  which  what  were 
at  first  soft  fleshy  outgrowths  along  the  sides 
of  the  body  became  subjected.  Indeed,  cer- 
tain annelid  worms  of  the  family  5y/^^  have 
segmented  tentacles  and  parapodia,  as  in  Du« 
jardinia.  We  do  not  know  enough  about  the 
habits  of  these  worms  to  understand  how  this 
metamerism  may  have  arisen,  but  it  is  possibly 
due  to  the  act  of  pushing  or  repeated  efforts 
to  support  the  body  while  creeping  over  the 
bottom  among  broken  shells,  over  coarse 
jrravel  or  amone  sea-weeds.  It  is  obvious, 
however  that  the  jointed  structure  of  the 
limbs  of  arthropods,  if  we  are  to  attempt  any 
explanation  at  all,  was  primarily  due  mainly  to 
lateral  strains  and  impacts  resulting  from  the 
primitive  endeavors  of  the  ancestral  arthro- 
pods to  raise  and  to  support  the  body  while 
thus  raised  and  then  to  push  or  drag  it  for- 
ward hv  means  of  the  soft,  partially  jointed 
lateral  limbs  which  were  armed  with  bristles, 
hooks  or  finally  claws.  By  adaptation  or  as 
die  result  of  parasitism  and  consequent  lack 
of  active  motion  the  original  number  of  seg- 
ments may  by  distise  be  diminished.  Thus  m 
adult  wasps  and  bees  the  last  three  or  four 
abdominal  segments  may  be  nearly  lost,  though 
the  larval  number  is  10.  Dunng  metamor- 
phosis the  body  is  made  over  and  the  number, 
shape  and  structure  of  the  segments  are 
greatly  modified. 

History  and  Present  Classificatioa.— The 
group  or  sub-kingdom  (phylum)  of  Arihro- 
poda  was  founded  in  1848  by  Siebold.  It  has 
been  supposed  until  recently  to  be  a  natural 
group.  In  1893  Kingsley  and  also  Kennel  6rst 
sugi^ested  doubts  as  to  the  homogeneity  of  the 
group^  and  in  the  same  vear  Packard  published 
the  view  that  there  are  four  independent  lines 
of  development  in  the  Arthropoda,  and  in 
1894  Kingsley  divided  the  group  into  three 
subphyla,  Laurie  and  Pocock  also  considering 
that  Ae  group  is  polyphyletic.  In  1898  Pack- 
ard stated:  •It  is  becoming  evident,  however, 
that  there  was  no  common  ancestor  of  the 
Arthropoda  as  a  whole,  and  that  the  group  is 
a  fNolyphyletic  one.  Henc^  though  a  con- 
venient group,  it  is  a  somewhat  artificial  one^ 
and  may  eventually  be  dismembered  into  at 
least  three  or  four  phyla  or  branches.* 

The  five  phyla  as  afterward  proposed^  by 
Packard  are,  beginning  with  the  most  primitive : 
(1)  PdUeostraca,  embracing  the  classes  of  Tril- 
obita;  (2)  Merostomaia  (Limulus),andArach' 


nida;  (3)  Panearida  (Crustacea)  ;  (4)  Prosogo- 
neata,  including  three  classes :  Pauropoda,  Dip- 
loPoda  and  Lymphyla  (Scolopendrella) :  and 
(5)  Bniomopiera,  comprising  the  Chitopoda  and 
insecta;  the  great  majority  of  the  group  being 
winged  insects.  Each  of  these  phyla  represent 
independent  lines  of  development,  judging  by 
their  structure  and  what  we  loiow  of  their  de- 
velopment, and  have  no  genetic  connection  be- 
yond the  theory  that  they  each  have  descended 
from  one  or  more  annelid  worms. 

ARTHROSTRACA,  Crustacea  of  the  sub- 
class Malacostraca  in  which  the  first,  sometimes 
the  second  thoracic  segment  is  fused  with  the 
head  and  bears  maxillipedes ;  the  remaining 
seven  being  free  and  bearing  legs.  The  eyes 
are  usually  sessile.  The  group  is  divided  into 
the  Atnphtpoda  (q.v.)  and  Isopoda  (q.v.)  Com- 
mon examples  are  pill-bu&  wood-louse,  etc. 

ARTHUR,  king  of  the  Silures  in  the  6th 
century,  an  ancient  British  hero,  whose  story 
has  been  the  theme  of  much  romantic  fiction. 
He  is  said  to  have  been  the  son  of  Uthyr, 
chief  commander  of  the  Britons,  and  to  have 
been  bom  about  501.  In  516  he  succeeded  his 
father  in  the  office  of  general,  and  performed 
those  "heroic  deeds  against  the  Saxons,  Scots 
and  Picts  which  have  made  him  so  celebrated. 
He  married  the  celebrated  Guinevere  belonging 
to  the  family  of  tfie  dukes  of  Cornwall ;  estab- 
lished the  famous  order  of  the  Round  Table; 
and  reigned,  surrounded  bjr  a  sjjlendid  court, 
12  years  in  peace.  After  this  he  is  reported  to 
have  conquered  Denmark,  Norway  and  France, 
slain  the  giants  of  Spain  and  journeyed  to 
Rome.  From  thence  he  is  said  to  have 
hastened  home  on  account  of  the  faithlessness 
of  his  wife,  and  Modred,  his  nephew,  who  car- 
ried on  an  adulterous  intercourse,  and  stirred 
up  hh  subjects  to  rebellion;  to  have  subdued 
the  rebels,  but  to  have  *ed  in  consequence  of 
his  wounds,  in  542,  on  the  island  of  Avalon. 
where  it  is  pretended  that  his  grave  was  found 
in  the  reign  of  Henry  II.  The  story  of  Arthur 
is  supj>osed  to  have  some  foundation  in  fact, 
and  it  is  generally^  believed  that  he  was  one  ot 
the  last  great  Celtic  chiefs  who  led  his  country- 
men from  the  west  to  resist  the  settlement  of 
the  Saxons  in  southern  Britain.  But  manv  au- 
thorities regard  him  as  a  leader  of  the  C^ymry 
of  Cumbria  and  Strath-Clyde  against  the  An- 
glo-Saxon invaders  of  the  east  coast  and  the 
Picts  and  Scots  north  of  the  Forth  and  the 
Clyde.  In  our  own  day  the  interest  of  the  old 
legends  has  been  revived  by  the  works  of  Lvt- 
ton  and  especially  Tennyson.  For  bibilography, 
see  Arthurian  Legends. 


ARTHUR,     Prmce. 

Duke  of. 


See       CONNAUGHT, 


ARTHUR,  duke  of  Brittany,  the  grandson 
of  King  Henry  II  of  England:  b.  1187;  d.  1203. 
On  the  death  in  1199  of  his  uncle,  Richard  I, 
who  had  declared  the  boy  his  heir,  Arthur  was 
proclaimed  King  of  England  by  the  nobles  of 
Anjou,  Touraine  and  Maine,  while  the  English 
lords  decided  in  John's  favor.  King  Philip  of 
France  supported  the  claims  of  Arthur,  but  a 
peace  being  presently  concluded  between  John 
and  Philip,  Arthur  came  later  into  the  hands 
of  his  uncle,  King  John,  and  soon  mysteriously 
disappeared.  According  to  general  belief  Ar- 
thur was  murdered  by  command  of  his  uncle. 
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The  story  of  Arthur  forms  a  portion  of  Shakes- 
peare's ^King  John.>    See  John. 

ARTHUR,  Chester  Alan,  the  21st  Presi- 
dent of  the  United  States:  b.  Fairfield,  Vt.,  5 
Oct.  1830 :  d.  New  York,  18  Nov.  1886.  He  was 
graduated  from  Union  G>llege  at  18,  was  prin- 
cipal of  an  academy  at  North  Pownal,  Vt,  and 
in  1853  l>egan  the  practice  of  law  in  New  York, 
where  he  argued  several  important  legal  cases 
in  behalf  of  the  colored  people.  Through  these 
and  other  cases  he  became  noted  in  his  profes- 
sion, and  he  was  also  prominent  as  a  Republi- 
can politician.  In  April  1861  Gov.  E.  D.  Mor- 
gan made  him  acting  quartermaster-general, 
and  later  he  was  made  full  quartermaster- 
general.  For  the  next  decade  he  was  a  suc- 
cessful and  widely  known  practising  lawyer 
and  a  leading  Republican  politician  of  New 
York,  chairman  of  the  Grant  Oub  in  1868,  and 
of  the  executive  committee  of  the  Republican 
State  committee  in  1869.  He  was  appomted  by 
President  Grant.  20  Nov.  1871  to  the  highest 
office  in  the  State  patronage,  the  collectorship 
of  the  port  of  New  York,  which  he  held  till  11 
July  18/8.  His  business  conduct  of  the  office 
was  not  impeached,  and  he  was  retained  b^ 
President  Hayes  for  over  a  year  after  his 
accession;  but  he  was  first  of  all  a  political 
manager,  in  open  hostility  to  civil  service  re- 
form. As  a  matter  of  actual  practice  and  not 
theory,  however,  Mr.  Arthur  produced  figures 
to  show  that  the  annual  percentage  of  removals 
under  him  for  all  causes  had  been  only  2^  per 
cent,  as  against  an  annual  average  of  24  per 
cent  since  1857.  In  1880  he  was  nominated  for 
the  vice-presidency,  chiefly  to  conciliate  the 
Grant  section  of  the  Republicans,  sore  at  the 
defeat  of  the  third-term  project,  and  was  elected 
with  Garfield.  In  place  of  the  customary  dig- 
nified nullity  of  his  office,  he  remained  an  active 
§arty  leader  in  the  patronage  contest  of  his 
tate  between  the  *^Stalwarts'  or  Grant  section 
led  by  Roscoe  Conkling  (q.v.),  and  of  which 
Mr.  Arthur  was  chief  lieutenant,  and  the  *^Half- 
B reeds*  or  more  independent  wing  which  Gar- 
field was  trying  to  build  up.  Conkling  soon 
resigned  his  seat  in  the  Senate,  declaring  that 
Garfield  had  broken  his  promises  to  him,  and 
the  Garfield  party  for  the  time  was  triumphant; 
but  the  assassination  of  Garfield,  shortly  after, 
reversed  the  situation.  The  open  lamentations 
of  the  press  at  the  prospect  of  the  accession  of 
so  convinced  a  spoilsman  as  himself  deeply 
hurt  Mr.  Arthur,  who  felt  that  he  was 
misjudged,  and  determined  on  the  most 
admirable  reveng[e,  that  of  disappointing  their 
prophecies  of  evil.  He  did  so;  not  only  was 
his  term  of  office  measurably  free  from  the 
dominance  of  patronage,  but  he  extended  the 
civil  service  rules  and  kept  faith  with  them.  In 
other  respects  his  administration  was  so  excel- 
lent that  the  leading  Independents  had  an* 
nounced  their  intention  of  supporting  him  for 
President  if  nominated  in  1884.  Its  most  notable 
incident  was  the  appointment  of  a  commission 
to  revise  the  tariff,  which,  though  composed  of 
strong  Protectionists,  reported  that  the  tariff 
should  be  reduced  20  per  cent  all  around,  a  rec* 
ommendation  unheeded  by  Congress.  Several 
commercial  treaties  were  passed,  however.  He 
vetoed  a  Chinese  immigration  bill  as  inconsist- 
ent with  treaty  oblig;ations ;  favored  the  strin- 
gent laws  passed  against  polygamy,  appointed  a 


Utah  commission  to  supervise  their  enforce- 
ment; managed  Indian  affairs  wisely,  promot- 
ing Indian  education  and  the  breaking  up  of 
the  tribal  system;  extended  postal  facilities; 
took  measures  to  increase  the  navy,  improve  its 
discipline  and  efficiency  and  provide  for  coast 
defense;  supported  the  improvement  of  Mis- 
sissippi River  navigation,  etc.  The  attempts  at 
remonetizing  silver,  and  at  forcibly  abrogating 
the  Gayton-Bulwer  treaty  to  build  a  Nicaragua 
Canal,  were  in  accordance  with  general  party 
feeling  at  the  time.  The  lingering  scandal  of 
the  Star  Route  frauds,  however,  injured  the 
party  somewhat,  and  its  policy  and  methods 
were  gravely  disapproved  of  by  the  Independ- 
ents; but  this  was  much  more  than  counter- 
balanced by  distrust  of  the  Democratic  party 
for  its  alhance  with  the  Greenback  element. 
Mr.  Arthur's  defeat  for  the  nomination  was  not 
caused  by  any  demerits  of  his  own,  still  less  by 
desire  to  conciliate  the  Independents,  but  by  the 
personal  ambitions  of  Republican  leaders, 
which,  justly  or  unjustly,  had  aroused  and  ex- 
asperated the  Republicans  of  the  State  of  New 
York,  causing  the  defeat  of  C.  J.  Folger  for 
Governor,  and  resulting  in  the  nomination  of 
Blaine  in  1884.  Arthur,  although  a  close  ad- 
herent of  Conkling,  supported  Blaine.  Consult 
Smalley,  G.  W.,  <Life  of  C.  A.  Arthur>  (New 
York  1880). 

ARTHUR,  Sir  George,  British  colonial 
administrator:  K  1784;  d,  1854.  He  was  lieu- 
tenant-governor of  the  Honduras  1814-22;  of 
Van  Diemen's  Land  1824-^7.  and  the  last  lieu- 
tenant-governor of  Upper  Canada  1837-41.  It 
fell  to  his  duty  to  suppress  the  Upper  Canada 
rebellion  of  1837-38,  and  for  his  services  he 
was  rewarded  with  a  baronetcy.  He  was  gov- 
ernor of  Bombay  1842-46,  and  only  the  state  of 
his  health  prevented  him  from  succeeding  to 
the  position  of  Viceroy  of  India. 

ARTHUR,  Joseph  Charles,  American  bot-^ 
anist:  b.  Lowville,  N.  Y.,  11  Jan.  1850.  He  was 
graduated  from  Iowa  State  College  in  1872,  and 
subsequently  studied  at  the  universities  of  Johns 
Hopkins,  Harvard  and  Bonn,  Germany.  He 
was  instructor  in  the  universities  of  Minnesota 
and  Wisconsin ;  botanist  at  the  Experiment  Sta- 
tion, Geneva,  N.  Yt  and  for  28  years  professor 
of  vegetable  physiology  and  pathology  at  Pur- 
due University,  Lafayette,  Ind.  Since  Septem- 
ber 1915,  he  has  been  professor  emeritus  of 
botany  at  the  last-named  institution.  He  is  the 
author  of  more  than  200  articles  in  periodicals 
of  a  scientific  nature,  and  some  80  of  these 
refer,  to  plant  rusts  of  Urcdinales.  He  has 
written  (with  Barnes  and  Coulter)  ^Handbook 
of  Plant  Dissection>  (1886);  (with  MacDon- 
gal)  ^Living  Plants  and  Their  Properties^ 
(1898). 

ARTHUR,  Julia,  the  stage  name  of  Ida 
Lewis,  an  American  actress :  U  Hamihon,  Ont.» 
3  May  1869.  She  made  her  professional  debut 
at  the  age  of  14  as  the  Pnnce  of  Wales  jn 
^Richard  III,^  and  then,  after  three  seasons^ 
went  to  England  to  study  music  and  drama. 
Her  first  New  York  success  was  in  <Thc  Black 
Masque^  at  the  Union  Square  Theatre.  She 
made  her  London  d6but  February  1895  jn  Henry 
Irving's  companv  at  the  Lyceum,  pbying  rolet 
next  to  Miss  Terry.  Next  year  she  aocom^ 
panied  Irving  and  Terry  to  AJoierica.    In  1897 
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she  brought  cut  in  New  York  *A  Lady  of 
Quality^  on  an  elaborate  scale;  the  followinR 
season  she  appeared  as  Rosalind  in  ^As  You 
Like  It>  at  Wallack's  Theatre.  In  1899  she 
produced,  at  the  Broadway  Theatre,  ^More 
Than  Queen, >  from  the  French  of  Emile  Ber- 
gerat,  taking  the  part  of  Josephine  Bonaparte, 
which  obtained  a  great  success.  She  is  the  wife 
of  B.  P.  Cheney.  Consult  Clapp,  J.  B.,  and 
Edgett,  E.  F.,  ^Players  of  the  Present*  (1899), 
and  Strang,  L.  C,  <  Famous  Actresses  of  the 
Day  in  America*  (1899). 

ARTHUR,  Timothy  Shay,  an  American 
authcy:  b.  Newburgh,  N.  Y.,  1809;  d.  Philadel- 
phia, 6  March  1885.  In  1852  he  founded 
Arthuf^s  Home  Magazine.  He  was  a  volumi- 
nous writer  of  moral  and  domestic  tales.  His 
works  are  over  100  in  number,  and  have  had  a 
large  sale  in  England  as  well  as  in  the  United 
States.  His  most  popular  work  was  the  famous 
*Ten  Nights  in  a  Bar-Room.*  Among  his  other 
publications  were  ^ Tales  for  Rich  and  Poor,* 
*  Tales  of  Married  Life*  and  ^Lights  and 
Shadows.^ 

ARTHUR,  William,  Irish  *  author  and 
clergyman:  b.  1819;  d.  1901.  During  his  early 
career  he  was  for  three  years  a  missionary  in 
India,  after  which  he  became  secretary  of  the 
Wesleyan  Church  Missionary  Society,  then,  in 
1868,  principal  of  the  Wesleyan  College  in  Bel- 
fa^.  Among  his  works  are  ^Personal  Remi- 
niscences of  a  Mission  to  the  Mysore*  (Lon- 
don 1847);  <The  Tongue  of  Fire,  or  True 
Power  of  Christianity*  (1856;  40th  ed.,  1885)  ; 
<The  People's  Day*  (1855;  11th  ed.,  1856); 
ataly  in  Transition*  (I860)  ;  <The  Pope^  the 
Kings  and  the  People*  (1903). 

ARTHURIAN  ROMANCES,  The.    The 

figure  of  Arthur  rests,  in  all  probability,  upon 
a  historical  basis,  which  has  been  completely 
transformed  by  die  accretions  of  mythology, 
legend  and  romance.  In  the  <Historia  Brit- 
onum*  of  Nennius,  a  compilation  of  very  un- 
certain date,  mention  is  made  of  a  certain 
Arthur  who  was  *dux  bellorum*  of  the  Britons 
against  the  Saxon  invaders.  His  most  brilliant 
achievement  is  stated  to  have  been  the  British 
victory  at  Mount  Badon  (early  in  the  6th  cen- 
tury). This  testimony  is  substantiated  by  the 
Latin  work  of  Gildas,  an  ecclesiastic  of  the 
6th  century,  although  Gildas  does  not  mention 
Arthur  by  name.  The  memory  of  a  conquering 
leader  of  this  sort  may  well  have  been  cherished 
by  the  English  Celts  in  their  later  adversities, 
and  his  deeds  magnified  into  the  exaggerated 
exploits  of  a  popular  hero.  The  more  primitive 
conception  of  Arthur  is  revealed  in  certain  por- 
tions of  the  Welsh  <Mabinogion.^  In  the  tale 
of  ^Kilhwch  and  Olwen,*  for  example,  he  ap- 
pears as  the  leader  of  a  far  ruder  company 
than  that  generally  associated  with  his  name. 
In  the  course  of  time  many  features  belonging 
to  Celtic  mythology  became  attached  to  him  and 
his  followers,  which  are  occasionally  plainly 
visible  in  the  later  romantic  narratives.  Sir 
Thomas  Malory  describes  the  strength  of 
(^wain  as  waxing  and  waning  each  day,  a 
peculiarity  originally  belonging  to  a  super- 
natural being.  Episodes  in  the  story  of  Ar- 
thur's life  may  in  all  probability  be  traced  to  a 
similar  source.  The  faithlessness  of  his  wife 
and  treachery  of  his  nephew  may  perhaps  be 
the  rationalized  form  of  an  old  m3rth.    It  has 


even  been  argued  that  Arthur  was  origin'ally  a 
Welsh  deit^  or  culture-hero,  but  this  theory  has 
not  met  with  general  acceptance. 

The  conception  of  Arthur  as  the  heroic  king 
of  mediaeval  romance  is  due  largely  to  Geoffrey 
of  Monmouth.  In  his  fictitious  ^Historia  Regum 
Britanniae,*  about  1136,  or  later  he  elabo- 
rated the  slight  hints  offered  by  Nen- 
nius  and  presented  a  complete  and  well- 
rounded  portrait.  A  romantic  parentage  and  a 
wonderful  boyhood  are  given  to  Arthur,  in 
which  supernatural  occurrences  are  not  absent. 
A  warrior  of  surpassing  valor,  he  not  only  puts 
to  rout  the  invading  Saxons,  but  subdues  Eu- 
rope to  his  sway.  In  the  midst  of  his  last  for- 
eign campaign  he  learns  of  the  infidelity  of  his 
wife  Guanhumara  and  the  treason  of  his  nephew 
Modred,  to  whom  he  has  entrusted  the  govern- 
ment of  Britain.  Hurriedly  returning,  he  de- 
feats Modred  in  a  bloody  combat,  but  himself 
receives  a  mortal  wound,  and  is  borne  to  Avalon 
to  be  healed.  Too  much  importance  can  hardly 
be  attached  to  this  narrative,  which  forms  the 
beginning  of  the  great  body  of  romantic  litera- 
ture which  clustered  about  the  name  of  Arthur, 
although  the  later  romancers  worked  along  very 
different  lines  from  those  laid  down  by  Geoffrey. 
Much  of  the  material  in  the  ^Historia*  is  no 
doubt  due  to  the  author's  own  vivid  imagina- 
tion, but  it  is  certain  that  he  made  use  of  the 
Arthurian  legends  in  circulation  in  his  native 
country  near  the  Welsh  border.  In  the  12th 
century  there  must  have  been  many  of  these 
current  among  the  Welsh  people.  On  the  Con- 
tinent as  well,  the  name  and  fame  of  Arthur 
appear  to  have  been  well  known  in  early  days. 
The  Celts  who  crossed  the  Channel,  mainly  in 
the  5th  and  6th  centuries,  and  settled  in  Ar- 
morica.  carried  these  legends  with  them,  devel- 
oped them  in  their  own  way,  and  transmitted 
them  to  their  French  neighbors.  The  question 
whence  the  early  trouvcres  got  the  mati^re  de 
Bretagne  has  been  much  discussed.  It  has  been 
contended  by  some  scholars  that  this  was 
chiefly,  if  not  wholly,  derived  from  the  Con- 
tinent. Others  have  maintained  that  the  trans- 
mission of  the  Arthurian  stories  by  the  Wel^ 
to  the  Anglo-Normans  was  the  most  important 
factor  in  their  later  literary  development.  Suf- 
ficient evidence  exists  to  prove  die  early  circu- 
lation of  this  material  both  in  Wales  and 
Brittany,  and  the  most  reasonable  view  would 
seem  to  be  that  each  locality  contributed  its 
share,  but  that  a  just  apportionment  of  the 
indebtedness  of  the  later  romances  is  hardly 
possible. 

The  most  illustrious  shaper  of  Arthurian 
legend  after  (Geoffrey  was  a  Frenchman,  Chres- 
tien  de  Troyes.  A  native  of  Champagne,  he 
wrote  in  the  second  half  of  the  12th  century  a 
series  of  long  poems  in  octosyllabic  couplets 
dealing  with  prominent  knights  of  Arthur's 
court,  Erec,  Lancelot,  Yvain  and  Perceval.  A 
fifth  piece,  ^Cliges,*  is  connected  with  Arthur  in 
a  different  way,  while  a  romance  dealing  with 
Tristram  has  not  been  preserved.  Chrestien 
carried  still  further  the  process  which  had  been 
begun  by  Geoffrey.  In  his  hands  the  knights 
become  representative  of  the  highest  chivalric 
culture.  They  are  not  merely  patterns  of  bravery, 
but  men  of  sensitiveness  and  refinement,  drawn 
with  a  surprising  care  for  psychological  analysis. 
Chrestien  mtroduced  into  his  stories  the  elabo- 
rate love-conventions  of  the  day,  which  often 
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produces  a  certain  artifidafity.  He  stood  pre- 
eminent among  his  contemporaries,  and  exerted 
a  great  influence,  not  only  in  France,  but  in 
neighboring  countries  as  well,  particularly  in 
Germany.  The  ^Erec^  and  ^Yvain'  were  trans- 
ited by  Hartmann  von  Aue,  and  the  ^ParzivaP 
of  Wolfram  von  Eschenbach  probably  owes  a 
good  deal  to  the  ^Conte  del  Graal,^  although 
the  extent  of  this  indebtedness  is  disputed. 

Qirestien's  sources  are  no  longer  extant,  but 
it  seems  likely  that  these  consisted  largely  of 
short  narratives  in  -verse.  Some  idea  of  the 
character  of  these  may  be  gained  from  the 
Breton  lens  of  the  poetess  Marie  de  France, 
although  Marie's  poems  are  no  doubt  far  more 
artistic  than  the  reworkings  of  popular  story  of 
which  Chrestien  made  use.  Many  lays  upon 
Arthurian  subjects  must  have  been  in  existence 
at  this  time.  The  work  of  Marie  herself,  al- 
though indirectly  most  significant  in  considering 
the  literary  evolution  of  the  Arthurian  legends, 
is  but  slightly  connected  with  Arthur,"  only  one 
of  her  lays  having  a  setting  at  his  court. 

Meanwhile  the  popularity  of  Geoffrey  of 
Monmouth's  imaginary  history  was  calling  forth 
various  paraphrases  in  England.  The  demand 
for  a  version  in  French  was  met  by  the  rhymed 
translation  of  Geoffrey  Gaimar,  produced 
shortly  before  the  middle  of  the  12th  century. 
Only  a  part  of  this  is  extant,  but  a  compensa- 
tion for  its  loss  appears  in  the  poem  by  the 
Norman  Wace,  which  seems  to  have  been  con- 
sidered a  more  distinguished  work  than  Gai- 
mar's.  Wace  treated  Geoffrey's  material  with 
considerable  freedom,  making  additions  and 
omissions  as  he  thought  fit.  His  work  falls 
early  in  the  third  quarter  of  the  12th  century. 

The  chronicle  of  the  British  monarchs  was 
put  into  English  about  the  year  1205  by  Laya- 
mon,  a  monk  of  Ernley  on  the  Severn,  and 
called,  after  the  reputed  founder  of  the  royal 
line,  the  Brut  Of  this,  about  one-third  deals 
with  Arthur.  It  was  based  largely  on  the  poem 
of  Wace,  but  the  English  monk  gave  a  very 
different  coloring  to  his  work  than  did  the 
elegant  Norman.  Arthur  becomes  a  more  truly 
English  hero,  and  his  deeds  are  told  in  the 
alliterative  verse  of  the  Germanic  stock,  al- 
though rhyme  and  even  assonance  occasionally 
appear.  The  English  character  of  the  work  is 
apparent  in  the  vocabulary,  which  contains 
very  few  words  of  Romance  origin.  Like 
Geoffrey  of  Monmouth,  Layamon  drew  from 
traditions  near  the  Welsh  border,  adding  to 
the  Arthurian  story  material  of  great  interest 
Particularly  noteworthy  is  the  account  of  the 
Round  Table,  an  institution  borrowed  from 
Celtic  sources  to  settle  questions  of  precedence 
in  sitting  at  meat. 

In  the  further  development  of  the  Arthurian 
romances  the  tendency  to  exalt  the  individual 
knights  rather  than  the  great  king  becomes  more 
marked.  Arthur  is,  indeed,  the  most  majestic 
figure  of  all,  but  he  remains  in  the  background, 
while  great  exploits  are  performed  by  his  fol- 
lowers. Gradually  a  number  of  cycles  arise, 
centring  about  prominent  figures,  Gawain, 
Lancelot,  Perceval,  Yvain,  Merlin.  Tales  origi- 
nally unconnected  with  Arthur's  court  are  partly 
localized  there,  and  their  heroes  made  members 
of  the  Round  Table  fellowship,  as  the  Quest  of 
the  Holy  Grail,  which  consists  of  the  fusion  of 
a  Celtic  narrative  of  adventure  and  an  ecclesias- 
tical legend,  or  the  story  of  Tristram  and  Ysolt. 


A  vast  body  of  verse-romances  thtts  came  info 
existence,  together  with  long  compilations  in 
prose.  Chaucer  did  his  part  in  telling  of 
*tholde  dayes  of  the  king  Arthour*  in  the  Wife 
of  Bath's  tale.  In  the  15th  century  the  degen- 
eration of  the  minstrel  romance  was  rapid. 
With  the  decline  of  the  chivalric  system  came 
the  decay  of  the  romantic  stories  which  glorified 
it  Prose  redactions,  often  of  inferior  artistic 
merit,  became  more  and  more  common.  Mean- 
while some  Arthurian  material  reappeared  in 
altered  form  in  the  popular  ballads.  A  notable 
exception  to  the  f^encrzl  level  of .  romance- 
writing  in  this  penod  is  the  ^Morte  Darthur* 
of  Sir  Thomas  Msdory,  a  book  which  unites 
episodes  drawn  from  various  sources  into  one 
harmonious  whole,  and  presents,  not  merely  an 
account  of  Arthur  s  death,  but  of  his  whole  life, 
with  detailed  descriptions  of  the  adventures  of 
the  knights  of  his  court.  For  charm  of  narra- 
tive, and  cadence  and  melody  of  language,  it 
has  no  rival  among  English  romances.  Written 
about  1470,  and  published  15  years  later  by 
Caxton,  it  may  be  regarded  as  the  classic 
presentation  pf  the  Arthurian  story  for  English 
readers. 

There  is  little  consistency  in  the  legends 
grouped  about  the  figure  of  Arthur.  Not  only 
were  episodes  altered  at  will,  but  the  concep- 
tions of  the  characters  of  prominent  persons 
vary  in  different  versions.  As  the  taste  of  the 
times  changed,  one  hero  displaced  another,  and 
one  set  of  romances  drove  others  out  of  vogue. 
In  the  Grail  romances,  for  example,  the  earlier 
heroes  Gawain  and  Perceval  were  supplanted  in 
times  of  greater  insistence  upon  purity  l^  the 
stainless,  but  less  virile  Galahad.  Lancelot  and 
Merlin  were  particularly  popular  in  later  days. 
Still  further  changes  have  been  introduced  in 
modem  times.  The  ^Faerie  Queene^  of  Spen- 
ser, which  presents  Arthur  as  the  ideal  type  of 
manhood,  bears  little  resemblance  to  earlier 
portraits  of  the  hero.  It  is  well  known  that 
Milton  projected  an  epic  on  the  story  of  Arthur 
before  turning  to  the  composition  of  *  Paradise 
Lost.^  The  most  important  effort  of  modern 
times  to  reproduce  Arthurian  legend  is  perhaps 
Tennyson's  ^Idylls  of  the  King.^  These  are 
based  mainly  on  Malory,  but  the  poet  allowed 
himself  much  freedom  both  in  episode  and 
characterization.  Swinburne,  Matthew  Arnold, 
William  Morris  and  others  have  rendered  sev- 
eral of  the  old  stories  into  verse.  In  foreign 
countries  the  Arthurian  material  has  enjoyed 
considerable  popularity.  Especially  noteworthy 
are  Wagners  music-dramas,  ^ParsifaP  and 
^Tristan  und  Isolde.^  See  Mabinogion;  Ava- 
LON  •  Tristan. 
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William  Witherle  Lawrence^ 
Professor  of  English,  Columbia  University. 

ARTHUR'S  SEAT,  a  hiU  overiooking 
Edinburgh,  Scotland,  said  to  have  been  so  called 
from  a  tradition  that  King  Arthur  surveyed  the 
country  from  its  summit  and^  defeated  the 
Saxons  in  its  neighborhood.  It  is  a  steep,  and 
in  some  places  precipitous,  rock,  exhibiting  on 
the  south  side  a  range  of  perpendicular  basaltic 
columns,  called  Samson's  Ribs.  The  highest 
point  is  822  feet  above  sea-level.  From  hence 
may  be  seen  a  wide  expanse  of  sea,  the  course 
of  the  Forth,  the  distant  Grampians,  etc.,  and 
a  large  portion  of  the  most  populous  and  best 
cultivated  part  of  Scotland,  mcluding  the  pic- 
turesque city  ol  Edinburgh  and  its  castle.  On 
the  north  side  are  the  ruins  of  a  chapel  and 
hermitage,  dedicated  to  Saint  Anthony,  and  a 
fine  spring  called  Saint  Anton's  Well.  A 
carriag^e  road  called  the  Queen's  Drive  goes 
round  its  base. 

ARTICHOKE,  two  plants  of  the  family 
Asieracea,  The  true,  sometimes  called  French, 
artichoke  {Cynara  scolymus),  a  native  of  the 
Mediterranean  region,  is  a  coarse,  stout,  peren* 
nial,  thistle-like  herb,  three  to  five  feet  tall,  with 
rather  spiny  leaves,  the  lower  of  which  are  of  ten 
three  feet  or  more  long,  and  large  terminal 
heads  of  blue  or  white  flowers.  It  is  cultivated 
for  the  edible  thickened  outer  scales  and  *bot- 
toms*  (receptacles)  of  the  flower  heads  which 
sometimes  exceed  four  inches  in  diameter  with- 
out becoming  too  old  for  eating  raw  as  salad, 
.  pidkled  or  cooked  like  cauliflower.  Sometimes 
the  young  stems  and  leaves  are  blanched  and 
cooked  as  a  pot-herb.  In  Europe  many  varieties 
are  popular;  in  America  the  globe  variety  is 
planted  almost  to  the  exclusion  of  others,  with 
the  result  that  this  variety  has  almost  become 
united  to  the  name  in  popular  usage.  The  cul- 
tivation of  this  species  in  America  is  confined 
mostly  to  the  southern  States  and  California. 
Since  -the  plant  is  rather  tender,  winter  pro- 
tection must  be  given  where  the  ground  freezes. 
If  planted  in  rich  soil  and  set  four  feet  apart 
the  plants  will  yield  two  or  three  crops  before 
a  new  plantation  should  be  made ;  if  allowed  to 
stand  longer  the  3rield  gradually  diminishes. 
New  plantations  are  made  either  with  seedling 
or  sucker  plants.  Most  of  the  artichokes  offered 
in  the  Northern  markets  of  the  United  States 
come  from  California.. 

The  Jerusalem  artichoke  (HeUantkus  tuber- 
osu3)f  a  native  of  eastern  North  America,  is  a 
perennial  sunflower-like  herb,  five  to  12  feet 
tall,  with  rough  leaves  four  to  eight  inches  lonR 
ana  many  yellow  terminal  flower-heads  often 


two  to  three  inches  in  diameter.  The  edible 
pear-shaped  purplish,  red,  white  or  yellow  tubers 
for  which  the  plant  is  often  cultivated  are 
numerous,  seldom  more  than  three  inches  in 
diameter,  rather  watery  but  of  pleasant  flavor, 
especially  when  prepared  like  cauliflower,  with 
a  white  sauce.  Perhaps  no  vegetable  is  of 
easier  cultivation.  For  home  use  the  tubers  are 
generally  planted  in  well-drained  soil  in  some 
out  of  the  way  comer  of  the  garden  and  al- 
lowed to  take  care  of  themselves  from  year  to 
year,  the  few  tubers  and  pieces  of  root  left 
after  digging  suflicing  to  restock  the  bed.  In 
field  culture  the  methods  are  like  those  prac- 
tised with  the  potato  except  that  the  tubers  may 
be  left  in  the  ground  over  winter  and  dug  when 
needed.  They  are  not  injured  by  frost  if  in 
the  soil,  but  if  frozen  after  being  dug  they  spoil 
(luickly.  If  desired  they  may  be  dug  and  stored 
in  pits  like  turnips,  but  with  a  somewhat  lighter 
covering  of  straw  and  earth.  The  usual  yield 
is  from  200  to  500  bushels  to  the  acre.  When 
land  becomes  infested,  as  it  sometimes  does, 
with  the  plant,  pigs,  for  which  the  tubers  make 
valuable  food,  may  be  turned  loose  upon  the 
field.     The  tubers  resemble  potatoes  m  com- 

g)sition  and  like  them  are  used  largely  in 
urope  for  the  manufacture  of  alcohol.  The 
young  plants  are  sometimes  used  as  cattle  food 
and  the  dry  stalks  for  fuel.  Consult  *Bur  or 
Globe  Artichoke>  (in  United  States  Depart- 
ment of  Agriculture  Year  Boole  1899) ;  Circu- 
lar 31  (1899);  Bailey,  <  Standard  Cyclopedia  of 
Horticulture^  0914) ;  Vilmorin,  <The  Vege- 
table Garden^  (translation  by  Robinson,  1885). 

ARTICLE,  in  grammar,  a  part  of  speech 
used  before  nouns  to  limit  or  define  their  ap- 
pHcatioxL  In  the  English  language  a  or  an  is 
the  indefinite  article  (the  latter  form  being 
used  before  a  vowel  sound}  and  the  the  definite 
article.  The  English  indefinite  article  is  really 
a  modified  form  of  the  numeral  adjective  one; 
so  the  (jerman  ein  and  the  French  un  stand  for 
the  numeral  and  the  article.  There  are  traces 
in  various  languages  showing  that  the  definite 
article  was  originally  a  pronoun ;  thus  the  Eng- 
lish the  is  closely  akin  to  both  this  and  that. 
The  Latin  languap^  has  neither  the  definite  nor 
the  indefinite  article;  the  Greek  has  the  defi- 
nite; the  Hebrew  and  Arabic  definite  article 
was  prefixed  to  its  noun,  while,  on  the  other 
hand,  in  the  Syriac  and  Chaldaic  jt  was  aflixed 
to  the  noun,  as  it  is  in  the  Icelandic.  In  the 
Scandinavian  language  die  definite  article  is 
appended  to  the  end  of  the  word  as  hus-et,  the 
house.    There  is  no  article  in  Russian. 

Articles,  divisions  of  a  printed  or  written 
document  or  agreement.  A  specification  of  dis- 
tinct matters  agreed  upon  or  established  by 
authority  or  requiring  judicial  action.  In  chan- 
cery practice  articles  are  a  formal  written  state- 
ment of  objections  to  the  credibility  of  wit- 
nesses in  a  cause  in  chancery,  filed  by  a  party 
to  the  proceedings,  after  the  depositions  have 
been  taken  and  published  The  object  of  articles 
is  to  enable  the  party  filing  them  to  introduce 
evidence  to  discredit  the  witnesses  to  whom  the 
objections  apply,  where  it  is  too  late  to  do  so  in 
any  other  manner  (2  Daniel  Chan.  Pr.  1158), 
and  to  notify  the  party  whose  witnesses  are 
objected  to  of  the  nature  of  the  objections, 
that  he  may  be  prepared  to  meet  them.  Upon 
filing  the'  articles  a  special  order  is  obtained  to 
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take  evidence.  The  interrogatories  must  be  so 
shaped  as  not  to  call  for  evidence  which  applies 
directly  to  facts  in  issue  in  the  case.  3  Johns. 
Ch.  N:  Y.  558.  The  objections  can  be  taken 
only  to  the  credit  and  not  to  the  competency 
of  the  witnesses.  3  Johns.  Ch.  N.  Y.  558;  3 
Atk.  Ch.  643,  and  the  court  are  to  hear  all  the 
evidence  read  and  judge  of  its  value.  2  Ves. 
Ch.  219. 

Articles  of  Association. —  In  law,  written 
regulations  agreed  upon  by  the  parties  to  a  joint 
enterprise. 

Articles  of  Agreement.— ;  A  written  mem- 
orandum of  the  terms  of  an  agreement.  They 
may  relate  either  to  real  or  personal  estate,  or 
both,  and  if  in  proper  form  will  create  an  equi- 
table estate  or  trust  such  that  a  specific  per- 
formance may  be  had  in  equity.  The  articles 
of  agreement  should  contain  a  clear  and  ex- 
plicit statement  of  the  names  of  the  parties, 
with  their  additions  for  purposes  of  distmction, 
as  well  as  a  designation  as  parties  of  the  first, 
second,  etc.,  part;  the  subject-matter  of  the 
contract,  including  the  time,  place,  and  more 
important  details  of  the  manner  of  perform- 
ance; the  covenants  to  be  performed  by  each 
party;  the  date,  which  should  be  truly  stated. 
It  should  be  si^ed  by  the  parties  or  their 
agents.  When  signed  by  an  agent  the  proper 
form  is  A.  B.,  by  his  agent  (or  attorney) ,  C.  D. 

Articles  of  Confederation.— The  title  of 
the  compact  which  was  made  by  the  13  original 
States  of  the  United  States  of  America.  It  was 
adopted  and  carried  into  force  1  March  1781 
and  remained  as  the  supreme  law  until  the  first 
Wednesday  of  March  1789. 

Articles  of  Faith.—- Summarized  state- 
ments of  religious  views  relating  to  the  central 
doctrines  of  a  theological  system.  Protestant- 
divines  divide  these  into  fundamental  and  non- 
fundamental  articles.  Familiar  examples  of 
articles  of  faith  are  the  Nicene,  Apostles'  and 
Athanaisan  creeds,  the  Thirty-Nine  Articles, 
the  Westminster,  Augsburg  and  Helvetic  Con- 
fessions.   See  Creed  and  Confessions. 

Articles  of  Impeachment* — A  written 
articulate  allegation  of  the  causes  for  impeach- 
ment. Blackstone  calls  them  a  kind  of  bill  of 
indictment,  and  they  perform  the  same  office 
which  an  indictment  does  in  a  common  criminal 
case.  They  do  not  usually  pursue  the  strict 
form  and  accuracy  of  an  indictment,  but  are 
sometimes  quije  general  in  the  form  of  their 
allegations.  They  should,  however,  contain  so 
much  certainty  as  to  enable  a  party  to  put  him- 
self on  the  proper  defense,  and  in  case  of  an 
acquittal  to  avail  himself  of  it  as  a  bar  to 
another  impeachment.  Additional  articles  may 
perhaps  be  exhibited  at  any  stage  of  the  pro- 
ceedings. The  answer  to  articles  of  impeach- 
ment is  exempted  from  observing  great  strict- 
ness of  form,  and  it  may  contain  arguments  as 
well  as  facts.  A  full  and  particular  answer  to 
each  article  of  the  accusation  should  be  given. 

Articles  of  Partnership. —  A  written  agree- 
ment by  which  the  parties  enter  into  a  partner- 
ship upon  the  conditions  therein  mentioned. 
The  instrument  should  contain  the  names  of  the 
contracting  parties  severally  set  out ;  the  agree- 
ment that  the  parties  do  by  the  instrument  enter 
into  a  partnership,  expressed  in  such  terms  as 
to  distinguish  from  a  covenant  to  enter  into  a 
partnership  at  a  subsequent  time:  the  date  and 
necessary  stipulations,  some  of  the  more  com- 


mon of  which  follow.  The  commencement  of 
the  partnership  should  be  expressly  provided 
for.  The  date  of  the  articles  is  the  time,  when 
no  other  time  is  fixed  by  them.  The  duration 
of  the  partnership  should  be  expressly  stated. 
It  may  be  for  life,  for  a  limited  period  of  time, 
or  for  a  limited  number  of  adventures.  When 
a  term  is  fixed  it  is  presumed  to  endure  until 
that  period  has  elapsed,  and  when  no  term  is 
fixed,  for  the  life  of  the  parties,  unless  sooner 
dissolved  by  the  acts  of  one  of  them,  by  mutual 
consent,  or  operation  of  law.  The  duration 
w^ill  not  be  presumed  to  be  beyond  the  life  of 
all  the  partners,  but  provision  may  be  made 
in  the  articles  for  the  succession  of  the  ex- 
ecutors or  administrators  or  child  or  .chil- 
dren of  a  deceased  partner  to  his 
place  and  rights.  Where  provision  is 
made  for  a  succession  by  appointment  and  the 
partner  dies  without  appointing,  his  executor 
or  administrators  may  continue  the  partnership 
or  not  at  their  option.  A  continuance  of  the 
partnership  beyond  the  period  fixed  for  its 
termination,  in  the  absence^  of  circumstances 
showing  intent,  will  be  implied  to  be  upon  the 
basis  of  the  old  articles  (15  Ves.  Ch.  218).  but 
for  an  indefinite  time.  The  nature  of  the  busi- 
ness and  the  place  of  carrying  it  on  should  be 
carefully  stated.  An  in  function  vnll  be  granted 
by  a  court  of  equity  wnen  one  or  more  of  the 
partners  endeavors,  against  the  wishes  of  one 
or  more  of  them,  to  extend  such  business  be- 
yond the  provision  contained  in  the  articles. 
The  name  of  the  firm  should  be  ascertained. 
The  members  of  the  partnership  are  required 
to  use  the  name  thus  agreed  upon,  and  a  de- 
parture from  it  will  make  them  individually 
liable  to  third  persons  or  to  their  partners  in 
individual  cases.  The  management  of  the  busi- 
ness, or  of  some  particular  branch  of  it,  is  fre- 
quently entrusted  by  stipulation  to  one  partner, 
and  such  partner  will  be  protected  in  his  rights 
by  equity,  or  it  may  be  to  a  majority  of  the 
partners,  and  should  be  where  they  are  nimier- 
ous.  The  manner  of  furnishing  capital  and 
stock  should  be  provided  for.  When  a  partner 
agrees  to  furnish  his  proportion  of  the  stock 
at  stated  periods,  or  pay  by  installments,  he 
will,  where  there  are  no  stipulations  to  the  con- 
trary, be  considered  a  debtor  to  the  firm.  Some- 
times a  provision  is  inserted  that  real  estate 
and  fixtures  belonging  to  the  firm  shall  be  con- 
sidered as  between  the  partners,  not  as  part- 
nership, but  as  individual  property.  In  cases  of 
bankruptcy,  this  property  will  be  treated  as  the 
separate  property  of  the  partners.  The  appor- 
tionment of  profits  and  losses  should  be  pro- 
vided for.  The  law  distributes  these  equally, 
in  the  absence  of  controlling  circumstances, 
without  regard  to  the  capital  furnished  by.  each. 
Periodical  accounts  of  the  property  of  the  part- 
nership may  be  stipulated  for.  These,  when 
settled,  are  at  l^st  prima  facie  evidence  of  the 
facts  they  contain.  The  expulsion  of  a  partner 
for  gross  misconduct,  bankruptcy,  or  other 
specified  causes  may  be  provided  for,  and  the 
provision  will  govern  when  the  case  occurs.  A 
settlement  of  the  affairs  of  the  partnership 
should  always  be  provided  for.  It  is  generaUy 
accomplished  in  one  of  the  three  following 
ways :  Fir^,  by  turning  all  of  the  assets  into 
cash,  and  after  i»ying  all  the  liabilities  of  the 
partnership,  dividing  such  money  in  proportion 
to  the  several  interests  of  the  parties;  or,  sec- 
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ond,  by  providing  that  one  or  more  of  the 
partners  snail  be  entitled  to  purchase  the  shares 
of  the  others  at  a  valuation;  or,  third,  that  all 
the  propertv  of  the  partnership  shall  be  ap- 
praised,  and  that  after  paying  the  partnership 
debts  it  shall  be  divided  in  the  proper  propor- 
tions. The  first  of  these  modes  is  adopted  by 
courts  of  equity  in  the  absence  of  express 
stipulations.  Submission  of  disputes  to  arbi- 
tration is  frequently  provided  for,  but  such  a 
clause  is  nugatory^  as  no  action  will  lie  for  a 
breach. 

ARTICLES  OF  WAR.  Until  the  civil, 
war  in  England  in  the  reign  of  Charles  I,  it  is 
probable  that  no  regular  permanent  code  o£ 
rules  or  articles  for  enforcing  military  discir 
pline  was  in  existence;  the  ruling  authority  had 
promulpiated  its  orders  for  the  government  and 
regulation  of  the  army  as  occasion  required 
Each  war,  each  expedition,  had  its  own  edicts 
whkh  fell  into  distise  again  upon  the  disbanding 
of  the  amw,  which  inevitably  followed  the 
cessation  of  hostilities.  The  expeiience  of 
ages  and  the  precedents  of  former  wars,  ther^' 
fore,  enabled  the  authorities  to  frame  a  suffi- 
ciently comprehensive  code  in  case  of  need; 
accordingly,  soon  after  the  outbreak  of*  the 
dvil  war,  the  necessities  of  the  case  compelled 
the  Parliament  to  enact  ordinances  or  articles 
of  war.  The  first  complete  'Laws  and  Ordi- 
nances of  Warre^  were  issued  by  Essex,  tlie 
oomnumdenin-chief  of  the  Pariiamentary 
Army  in  1642.  These  articles  are  remarkable 
and  interesting,  as  undoubtedly  forming  the 
groundwork  of  those  now  in  use.  Two  years 
after  the  publication  of  Essex's  ordinances,  on 
the  marching  of  the  Scottirii  army  into  Eng- 
land»  soon  after  the  ratification  of  the  solemn 
league  and  covenant,  'articles  of  wax*  were 
issued  for  its  government.  These  articles^  al- 
though very  dissimilar  to  those  of  Essex,  con«- 
sidering  that  both  were  in  force  in  the  same 
kingdom  at  the  same  time,  and  were  applicable 
to  armies  fighting  on  the  same  side,  neverthe- 
less treat  mainly  of  the  same  offenses.  The 
form  of  judicature  established  consbted  of  two 
courts  of  justice,  called  •councils  of  war,*  the 
one  superior  and  the  otiber  inferior.  The  su- 
perior court,  also  called  the  *court  of  war,* 
took  cognizance  of  the  more  serious  offenses, 
SDid  likewise  heard  appeals  from  the  decisions 
of  the  lower  court,  called  the  ^martial  court* 
No  trace  of  the  constitution  of  these  courts  is 
now  to  be  found  except  that  'the  judges  were 
sworn  to  do  justice.*  Within  a  few  months  of 
the  promulgation  of  the  latter  (August  1644), 
the  same  Parliament  that  was  the  author  of  the 
netition  of  right  passed  an  ordinance  establish* 
mg  a  system  of  martial  law,  applicable  not  only 
to  soldiers,  but  to  all  persons  alike.  By  diis 
ordinance  the  Earl  of  Essex,  captain-general 
of  the  parliamentary  forces,  together  with  56 
others  named  therein  (among  them  were  peers, 
memt>ers  of  the  House  of  Commons,  gentry 
and  officers  of  the  army),  were  constituted 
•commissioners,*  and  any  12  of  them  author- 
lied  to  hear  and  determme  all  such  causes  as 
•belonfjed  to  military  cognizance,*  according  to 
the  articles  mentioned  in  the  ordinance,  and  to 
proceed  to  the  trial,  condemnation  and  execu- 
tion of  all  offenders  against  the  said  articles, 
and  to  inflict  upon  them  such  punishment,  cither 
by  death  or  otherwise,  corporally,  as  the  said 


commissioners,  or  the  major  part  of  them  then 
present,  should  judge  to  appertain  to  justice,  ac- 
cording to  the  measure  of^  the  offense.  Under 
cover  of  this  ordinance,  which,  after  one  re- 
fusal by  the  peers,  was  subsequently  renewed. 
Parliament  proceeded  to  issue  a  variety  of 
orders  for  the  conduct  of  the  war  and  the 
regulation  of  the  army;  and  many  persons 
were  tried  b^  court-martial  and  executed.  Af- 
ter the  expiration  of  this  last  ordinance,  the 
absolute  executive  power,  in  all  matters  of  mil- 
itary law,  fell  into  the  hands  of  Cromwell,  who 
claimed  it  as  his  right,  in  virtue  of  his  office 
of  general-in-chief.  *The  general,*  says  Whit- 
locke;  ^sent  his  order  to  several  garrisons  to 
hold  courts-martial  for  the  punishment  of  sol- 
diers offending  against  the  articles  of  war; 
provided  that  if  any  be  sentenced  to  lose  life 
or  limb,  then  they  transmit  to  the  Judge-advo- 
cate the  examinations  and  proceedings  of  the 
court-martial,  that  the  general's  pleasure  may 
be  known  thereon.*  On  one  occasion,  deeming 
it  necessary,  for  the  sake  of  discipline,  to  make 
an  immediate  example,  (iromwell  seized  several 
officers  with  his  own  hand,  called  a  court- 
martial  on  the  field,  condemned  them  to  death, 
and  shot  one  forthwith  at  the  head  of  his  regi- 
ment. It  will  thus  be  seen  that  the  administra- 
tion of  martial  law  was  almost  invariably  in  the 
hands  of  the  most  considerable  power  in  the 
state  —  it  alternated  between  King  and  Par- 
liament, and  between  Parliament  and  Dictator, 
as  each  beoune  uppermost  in  the  realm.  On 
the  restoration  of  diaries  II,  the  army^  with 
the  exception  of  about  5,000  men,  consisting  of 
General  Monk's  rejgiment,  called  *the  CSold- 
stream,*  the  first  regiment  of  foot,  the  royal 
regiment  of  Horse-Cluards,  called  tne  •Oxford 
Blues,*  and  a  few  other  regiments,  was  dis- 
banded. The  force  kept  on  foot  was  the  first 
permanent  military  force,  or  •Standing  Army,* 
known  in  England;  and  from  it  the  present 
army  dates  its  origia 

A  statute  passed  in  the  reign  of  Charles  II, 
entitled  'An  Act  for  ordering  the  forces  in  the 
several  counties  of  this  kingdom,*  recites  that 
•within  all  his  Majesty's  realms  and  dominions, 
the  sole  and  supreme  power,  government,  com- 
mand, and  disposition  of  the  militia,  and  of  all 
forces  by  sea  and  land,  and  of  all  forts  and 
places  of  strength  is,  and  by  the  laws  of  Eng- 
land ever  was^  the  undoubted  right  of  his 
Majesty,  and  his  royal  predecessors,  kin^s  and 
queens  of  England.*  With  the  exception  of 
some  slight  encroachment  on  the  part  of  the 
Crown,  and  protests  on  the  part  of  the  Parlia- 
ment, matters  remained  in  very  much  the  same 
state  till  the  Revolution,  at  which  period  mili- 
tary law  assumed  a  permanent  and  definite 
form  as  it  now  exists.  The  only  allusions  to 
the  military  power  of  the  Crown,  in  the  Bill 
of  Rights,  are  'that  the  raising  and  keeping  of 
a  standing  army  in  time  of  peace  without  con- 
sent of  Parliament,  is  contrary  to  law*;  and 
that  •subjects,  if  Protestants,  majr  have  arms 
for  their  defense,  suitable  to  their  condition, 
and  as  allowed  by  law.*  In  the  first  year,  how- 
ever, of  the  reign  of  William  and  Mary,  Brit- 
ish regiments,  jealous  of  the  supposed  prefer- 
ence shown  by  William  for  his  Dutch  troops, 
mutinied  at  Ipswich.  The  King  suppressed  the 
mutiny  widi  a  strong  hand,  at  the  same  time 
communicatinsr  the  event  to  Parliament.  Par- 
liament, anxious  to  devise  means  for  the  con- 
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venient  application  of  a  code  of  laws  for  the 
regulation  and  management  of  the  army,  and 
at  the  same  time  determined  to  place  a  check 
upon  the  exercise  of  the  military  power  of  the 
King,  passed,  on  3  April  1689,  for  a  period  of 
six  months  only,  the  first  Mutiny  Act,  the  pre- 
amble of  which  is  as  follows:  ^Whereas,  th€ 
raising  or  keei>ing  a  standing  army  within  this 
Idngdome,  in  time  of  peace,  unlesse  it  be  with 
the  consent  of  Parlyanient,  is  against  law;  and 
whereas  it  is  judged  necessary  by  their  majes- 
tyes  and  this  present  Parlyament  that,  during 
this  time  of  war,  severall  of  the  forces  which 
are  now  on  foote  should  be  continued  and 
others  raised,  for  the  safety  of  the  kingdome, 
for  the  common  defence  of  the  Protestant  re- 
ligion, and  for  the  reducing  of  Ireland.  And 
whereas  no  man  can  ^be  prejudged  of  life  or 
limb,  or  subjected  to  any  kindc  of  punishment 
by  martiall  law,  or  in  any  other  manner  than 
by  the  judgment  of  his  peeres,  and  accordin/s: 
to  the  knowne  and  established  lawes  of  this 
realme;  yet,  nevertheless,  it  being  requisite  for 
retaining  such  forces  as  are  or  shall  be  raised 
during  this  existence  of  affaires  in  their  duty, 
that  an  exact  discipline  be  observed;  and  that 
soldiers  who  shall  mutiny  or  stirr  up  sedition, 
or  who  shall  desert  their  majestyes'  service,  be 
brought  to  more  exemploary  and  speedy  pun- 
ishment than  the  usual  formes  of  law  will  al- 
low.*^ The  act  provides  for  the  assembling  and 
constitution  of  courts-martial,  for  the  oath  of 
menibers,  for  the  punishment  of  desertion, 
mutiny,^  sedition,  false  musters,  etc.;  for  the 
regulation  of  billets;  and  is  ordered  to  be  read 
at  the  head  of  every  regiment,  troops,  or  com- 
pany, at  every  muster,  ^'that  noe  soldier  may 
pretend  ignorance.'^  No  power  is,  however, 
reserved  to  the  sovereign  to  make  articles  ot 
war.  This  act  was  renewed  soon  after  its  ex- 
piration ;  and  with  the  exception  of  about  three 
years  only,  viz.,  from  10  April  1698,  to  20  Feb. 
1701,  has  been  annually  re-enacted  (with  many 
alterations  and  amendments). 

Under  the  Constitution  of  the  United  States, 
Congress  only  can  make  rules  of  government 
and  regulation  for  the  land  forces,  and  those 
rules,  commonly  called  articles  of  war^  were 
originally  borrowed  jointly  from  the  English 
Mutiny  Act  annually  passed  by  Parliament,  and 
their  articles  of  war  establisned  by  the  King. 
The  existing  articles  for  the  government  of  the 
army  of  the  United  States,  enacted  10  April 
1806,  are  substantially  the  same  as  those  orig- 
inally borrowed  30  July  1775,  and  enlarged 
by  the  old  Congress  from  the  same  sources  20 
Sept.  1776.  The  act  consists  of  but  three  sec- 
tions. The  first  declares:  *The  following 
shall  be  the  rules  and  articles  by  which  the 
armies  of  the  United  States  shall  he  governed* : 
and  gives  101  articles.  Each  article  is  confined, 
in  express  terms,  to  the  persons  composing  tfie 
army.  The  second  section  contains  the  only 
exception  in  the  cases  as  follows:  *In  time  of 
war,  all  persons  not  citizens  of,  or  owing  allegi- 
ance to  the  United  States  of  America  wno  shall 
be  found  lurking,  as  spies,  in  or  about  the  forti- 
fications or  encampments  of  the  armies  of  the 
United  States,  or  any  of  them,  shall  suffer 
death,  according  to  the  law  and  usage  of 
nations,  by  sentence  of  a  general  court-martial.* 
The  third  section  merely  repeals  the  previous 
act  for  governing  the  army.  The  articles  of 
war,  therefore,  are,  and  under  the  Constitution 


of  the  United  States  can  be,  nothing  more  than 
a  code  for  the  government  and  regulation  of 
the  arxny.  Or,  in  other  words,  within  the 
United  States  these  articles  are  «a  system  of 
rules  superadded  to  the  common  law  tor  regu- 
lating the  citizen  in  his  diaracter  of  a  soldier,* 
and  applicable  to  no  other  citizens.  Beyond 
the  United  States,  another  code  is  essential ;  for 
although  armies  take  with  them  the  rules  and 
articles  of  war,  and  the  custom  of  war  in  like 
cases,  in  a  foreign  country,  the  soldier  must  be 
tried  by  some  tribunal  for  offenses  which  at 
home  would  be  i>unishabte  by  the  or^nary 
courts  of  law.  It  is  impossible  to  subject  him 
to  any  foreign  dominion,  and  hence  in  the  ab^ 
sence  of  rules  made  by  Congress  for  the  gov- 
ernment of  the  army  undier  such  circumstances, 
the  Mrill  of  the  commander  of  die  troops,  ex 
necessitate  rei,  takes  the  place  of  law,  and  the 
declaration  of  his  will  is  called  martial  law. 
The  most  casual  reader  of  the  articles  of  war 
will  be  struck  by  the  fact^  that  whereas  the 
Mutiny  Act  of  Great  Britain  is  annually  sub- 
jected to  the  supervision  of  Parliament,  and 
altered  or  modified  according  to  circumstances, 
yet  the  rules  and  articles  of  war  passed  in  1806 
nave  remained  upon  our  statute-book  from  that 
day  to  the  present  without  any  general  revision. 
Another  fact  equally  important  is  that  while 
the  King  of  Great  Britain  not  only  commands 
but  governs  the  British  army^  and  therefore 
modifies  the  government  of  the  army  at  his 
pleasure,  the  President  of  the  United  States  is 
simply  the  commander  of  our  army,  under  such 
rules  for  raising,  supporting,  governing  and 
regulating  it  as  Congress  may  appoint. 

The  articles  of  war,  as  revised  in  1916,  mod- 
ernize the  proceedings  of  courts-martiaL  There 
are  no  radical  changes,  and  the  most  important 
are  those  which  harmonize  the  proceedings  of 
the  military  courts  with  those  of  modem  dvil 
courts.  The  reviewing  authority  of  the  pro- 
ceeding of  the  court-martial  includes :  (a)  The 
power  to  approve  or  disapprove  a  findmg  and 
to  approve  only  so  much  ot  a  finding  of  guilty 
of  a  particular  offense  as  involves  a  finding  of 
guilty  of  a  lesser  included  offense  when  in  the 
opinon  of  the  authority  having  power  to  ap- 
prove the  evidence  of  record  reqmres  a  finding 
of  only  the  lesser  degree  of  guilt;  and  (b)  the 
power  to  approve  or  disapprove  the  whole  or 
any  part  of  the  sentence. 

IJnder  the  new  articles  it  is  no  longer  man- 
datory for  a  court  to  sentence  an  offender  to 
disnussal  for  drunkenness  while  on  duty  in 
time  of  peace.  The  court  can  use  its  discretion. 
For  the  first  time  military  authorities  are  per- 
mitted to  adjudicate  the  affairs  of  deceased 
officers  and  soldiers  and  to  hold  inquests. 
Ri^ts  to  remove  civil  suits  or  criminal  prose- 
cution against  miUtary  persons  from^  State  to 
Federal  courts  are  conferred  upon  military  au- 
thorities. These  cases  include  acts  done  in  the 
line  of  duty.  ^  Depositions  are  authorized  in 
many  cases  which  were  not  provided  for  under 
the  old  articles  of  war. 

^  ARTICLES,  The  Six.  In  English  Church 
history  these  were  articles  of  faith  imposed  by 
the  Act  31  Henry  VIIL  cap.  xiv,  passed  by 
Parliament  in  1539,  and  known  as  the  Six- 
stringed  Whip  or  Bloody  Statute,  from  the 
merciless  persecutions  to  which  it  gave  rise. 
They  are  supposed  to  have  been  the  composition 
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of  King  Henry  himself,  and  they  had  no  fonnal 
authority  from  the  Church.  They  enforced  be- 
lief in  transubstantiation ;  declared  communion 
in  both  kinds  unnecessary;  the  marriaf^e  of 
priests  was  unlawful;  that  vows  of  chastity  or 
widowhood  were  absolutely  binding;  and  that 
private  masses  and  auricular  confession  were 
expedient  and  necessary.  The  severity  of  the 
act  was  soon  mitigated,  and  it  was  finally  re^ 
pealed  in  the  first  year  of  Edward  VI. 

ARTICLES,  The  Thirty-nine,  of  the 
Church  of  England,  a  tenn  applied  to  a  body  of 
divinity,  chiefly  founded  on  the  formulary  of 
Forty-Two  Articles  compiled  by  Archbishop 
Cranmer  in  1551,  in  obedience  to  the  command 
of  Edward  VI  .and  the  privy  comicil,  who  in- 
structed him  to  ^f  rame  a  book  of  articles  of  re« 
Ugion,  for  the  preserving  and  maintaining  peace 
and  unitv  of  doctrine  in  this  Church,  thai  be- 
ing finished,  they  might  be  set  forth  by  public 
SLVLihontyJ^  Several  of  these  articles  (the  1st, 
2d,  25th  and  31st)  were  drawn  directly  from 
the  Augsburg  Confession,  and  the  9th  and  16th 
are  traceable  to  the  same  source.  During  the 
reign  of  Mary  the  Articles  were  suppressed, 
but  the  accession  of  Elizabeth  offered  an  oppor- 
tunity of  drawing  up  a  fresh  formulary.  In 
1562-63  a  convocation  was  held,  in  the  course 
of  whose  sitting  King  Edward's  Articles  were 
carefully  oonsi<fered  and  revised.  As  the  result 
of  this  revision  (mainly  the  woric  of  Arch- 
bishop Parker,  assisted  by  Bishops  Grindal, 
Horn  and  Fox)  four  of  the  original  42  articles 
were  omitted,  namely,  the  10th,  16th,  19th  and 
41st,  and  articles  5th,  12th,  29th  and  30di  were 
newly  introduced;  17  other  articles  were  more 
or  l^s  modified.  On  a  further  revision  articles 
39th,  40th  and  42d  were  struck  out,  and  some 
slight  changes  made  in  several  others.  These  39 
.  articles  were  drawn  up  and  ratified  in  Latin,  but 
when  printed  both  in  Latin  and  English  the  29th 
was  omitted  and  the  first  clause  of  tiie  20th 
struck  out.  The  39th  was,  however,  restored  on 
a  final  revision  by  Paricer  in  1571,  and  then 
imposed  on  the  clergy  for  subscription.  They 
were  ratified  anew  in  1604  and  162S.  All  can- 
didates for  ordination  must  subscribe  these 
articles,  but  subscription  is  no  longer  necessary 
on  matriculating  or  taking  a  degFee  at  Oxford 
or  Cambridge.  This  formulary  is  now  accepted 
by  the  Episcopalian  Churches  of  Scotland,  Ire- 
land and  America. 

The  first  five  articles  contain  a  profession  of 
faith  in  the  Trinity,  the  incarnation  of  Jesus 
Christ,  his  descent  to  hell,  and  his  resurrection, 
and  the  divinity  of  the  Holy  Ghost  The  three 
following  relate  to  the  canon  of  the  Scripture. 
The  8th  artide  declares  a  belief  in  the  Apostles', 
Nicene  and  Athanasian  creeds.  The  9th  and 
following  articles  contain  the  doctritie  of  orig- 
inal sin,  of  justification  by  faith  alone,  of  pre- 
destination, etc.  The  19th.  20th  and  21st  de- 
clare the  Church  to  be  tne  assembly  of  the 
faithful,  and  that  it  can  decide  nothing  except 
by  the  Scriptures.  The  22d  rejects  the  doctrine 
of  purgatory,  indulgences,  the  adoration  of 
images  and  the  invocation  of  saints.  The  23d 
decides  that  only  those  lawfully  called  shall 
preach  or  administer  the  sacraments.  The  24th 
requires  the  liturgy  to  be  in  English.  The 
25th  and  26th  declare  the  sacraments  effectual 
signs  of  grace  (though  administered  by  evil 
men),  by  which  (k>d  excites  and  confirms  our 
faith.    They  are  two ;  Baptism  and  the  Lord's 


Supper.  Baptism,  according  to  the  27th  article, 
is  a  sign  of  regeneration,  the  seal  of  our  adop- 
tion, by  which  faith  is  confirmed  and  grace 
increased.  In  the  Lord's  Sui^>er,  according  to 
article  28th,  the  bread  is  the  communion  of  the 
body  of  Christ,  the  wine  the  communion  of  his 
blood,  but  only  through  faith  (artide  29)  ;  and 
the  commupion  must  be  administered  in  both 
kinds  (article  30).  The  28th  article  con- 
demns the  doctrine  of  transubstantiation,  and 
the  elevation  and  adoration  of  the  Host;  the 
31st  rejects  the  sacrifice  of  the  mass  as  blas- 
phemous: the  32d  permits  the  marriage  of  the 
clergy;  the  33d  mainteins  the  efficacv  of  ex3- 
communication.  The  remaining  articles  relate 
to  the  supremacy  of  the  king,  the  condemnar 
tion  of  AnabaptistSp  etc 

ARTICULATA,  a  name  given  by  Cla- 
vier to  a  branch  of  the  animal  kingdom  em- 
bracing the  worms  (Annulata)  and  Artkropoda 
(q.v.).  The  group  is  not  now  considered  a 
natural  one,  and  has  been  subdivided  into  sev- 
eral branches  or  phyla. 

ARTICULATION.    See  Joint. 

ARTIFICIAL  CAMPHOR,  a  product 
manufactured  from  turpentine.  The  sap  of  the 
pine  tree  after  it  is  distilled  and  purified  is  the 
turpentine  of  commerce.  A  couple  of  thousand 
pounds  of  this  material  is  placed  in  great  steam 
reaction  tanks;  these  are  covered  with  asbestos 
to  retain  the  heat.  A  quantity  of  oxalic  acid, 
which  is  rich  in  oxygen,  is  likewise  placed  in 
the  reaction  tanks,  together  with  the  turpentine, 
and  when  the  chemical  .action  resulting  from 
the  union  has  been  completed  two  new  chem- 
icals ju-e  formed  and  are  known  as  pinol  oxalate 
and  pinol  formate,  respectively.  These  are  in 
liquid  form  and  are  conveyed  to  a  set  of  dis- 
tilling tanks  by  means  of  a  force  pump ;  in  these 
tanks  a  new  element  is  introduced  in  the  form 
of  an  alkali,  and  when  mixed  with  the  liquid 
live  steam  is  turned  on.  After  distillation 
camphor  results,  together  with  some  of  the  es- 
sential oils,  such  as  oil  of  lemon  and  others, 
but  these  are  dissolved  in  the  reaction  products, 
which  also  contain  a  kind  of  camphor  termea 
bomeol. 

ARTIFICIAL  FLOWERS,,  flowers  made 
of  a  large  variety  of  materials  in  close  imita- 
tion of  natural  now^rs  for  purposes  of  orna- 
ment and  instruction.  The  famous  collection 
of  Harvard  University,  made  wholly  of  glass 
and  illustrating  the  flora  of  the  United  States 
is  the  best  example  of  the  latter.  The  art  was 
known  to  the  ancients,  for  the  ancient  Egyp- 
tians made  flowers  of  painted  linen  and  stained 
horn  shavings;  gold  was  also  used.  Rice  paper 
is  used  by  the  Chinese  and  Japanese  and  to 
some  extent  also  in  the  United  States.  The 
South  American  Indians  have  fashioned  beauti- 
ful flowers  from  varicolored  feathers.  Crape 
paper,  ribbon  and  velvet  are  extensively  used. 
The  chief  centres  for  the  manufacture  of 
flowers  are  France  and  the  United  States. 
Wax-flower  making  is  a  special  branch  of  the 
art.  The  industry  first  developed  in  the  United 
States  during  the  decade  183CM0 ;  there  are  now 
about  250  establishments  in  the  United  States 
engaged  in  the  manufacture  of  artificial  flowers, 
and  employing  5,000  wage  earners,  and  having 
an  annual  output  of  a  value  aggregating 
19,041,447.  In  addition  to  the  materials  already 
named  silks,  cambric,  calico,  muslin  and  satin         t 
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are  used  in  this  industry.  The  leaves  and  petals 
are  generally  made  of  silk  or  cambric  punched 
out  to  proper  shapes  and  sizes.  These  are  tinted 
with  a  brush  and  color,  and  if  necessary  glazed 
with  gum  or  sprinkled  with  fine  flock  to  imitate 
the  glossy  or  velvety  surface  of  natural  flowers. 
The  ribs,  where  present,  are  indented  with  a 
warm  iron.  The  stamens  and  pistils  are  formed 
of  wire  covered  with  silk  and  dipped  in  gum- 
water  to  form  the  anthers.  The  stalk  is  then 
made  of  wire,  coated  with  green  paper  and 
fixed  to  the  stamens  and  pistil,  around  which 
are  attached  the  petals,  and  lastly  the  calyx. 
Buds  are  made  of  cotton  or  glass  balls  covered 
with  cambric  of  a  proper  color.  The  coloring 
matter,  however,  used  for  these  articles  is 
often  nothing  less  than  the  deadly  poison  arsenic. 
Hoffman  and  other  chemists  have  shown  that 
the  most  terrible  effects  may  spring  from  the 
use  of  these  arsenical  compounds.  Consult  Van 
Kleeck,  M.,  ^Artificial  Flower  Makers>  (New 
York  1913). 

ARTIFICIAL  LIMBS,  substitutes  for 
human  arms  and  legs  and  parts  thereof,  toes, 
feet,  hands  and  fingers,  appliances  for  exci- 
sions, fractures  and  other  disabilities  of  lower 
and  upper  extremities,  the  manufacture  of 
which  luis  received  the  attention  of  surgeons 
and  mechanics  from  a  very  early  date.  In  the 
great  work  on  surgery  by  Ambrose  Par6,  in 
1579,  he  refers  to  and  gives  detailed  illustra- 
tions of  an  artificial  arm  and  leg,  and  although 
the  construction  was  of  a  rude  character  they 
showed  a  very  good  attempt  to  conceal  the 
mutilation.  In  1696  ^n  artificial  leg  was  in- 
vented by  Verduin,  a  Dutch  surgeon.  It  was 
composea  of  a  wooden  foot,  to  which  was 
fastened  two  strips  of  steel  extending  up  to 
the  knee.  To  these  strips  was  riveted  a  copper 
socket  to  receive  the  stump ;  a  leather  for  lacing 
around  the  thigh  was  connected  to  the  socket 
by  two  steel  side- joints,  thus  dividing  the  points 
of  support  between  the  thigh  and  stump. 
The  construction  of  this  leg  was  improved 
later  by  Professor  Serre  of  Montpelier.  Im- 
provements and  new  limbs  were  more  recently 
mtroduced  into  England  and  France  by  Fred. 
Martin,  M.  Charriere,  MAI.  Mathieu  and 
Bechard,  but  these  were  mostly  unprotected  by 
patents.  Thomas  Mann  secured  patents  for 
artificial  limbs  20  Jan.  1790,  and  1810.  James 
Potts  of  England  patented  a  new  leg  15  Nov. 
1800.  This  soon  became  celebrated  as  the 
•Anglesea  leg,*  because  it  was  so  long  worn  by 
the  Marquis  of  Anglesea,  An  improvement  on 
this  leg  was  patented  by  William  Selpho,  who 
was  the  first  manufacturer  of  note  in  New 
York,  where  he  established  himself  in  1839. 
Other  inventors  and  manufacturers  soon  took 
a  great  interest  in  the  business  —  so  many,  in 
fact,  that  the  American  patent  office  shows  a 
record  of  about  150  patents  on  artificial  legs, 
or  more  than  double  that  of  all  European  pat- 
ents on  limbs.  The  Civil  War,  which  caused 
the  mutilation  of  so  many  soldiers  and  sailors, 
and  the  liberality  of  the  government  in  supply- 
ing their  losses  with  artificial  limbs,  naturally 
stimulated  the  efforts  of  inventors  in  producing 
such  substitutes  as  would  be  accepted.  These 
soldiers  and  sailors  were  supplied  once  in  every 
five  years,  and  to  this  demand  is  added  that  of 
those  who  have  lost  limbs  from  disease  or  acci- 
dent, making  in  all  about  100,000  in  the  United 
State?  who  have  to  be  suppliet}  with  iicw  limbs 


on  an  average  of  about  once  in  every  five  to 
eight  years.  The  perfection  to  which  limbs 
have  been  brought  is  wonderful  and  very  inter- 
esting. A  person  with  two  artificial  legs  can 
walk  so  perfectly  as  to  avoid  detection,  and  a 
person  with  a  single  amputation  can  almost  defy 
detection.  Notable  improvements  in  artificial 
limbs,  and  more  particularly  in  legs,  were  made 
by  C.  A.  Frees,  by  J.  Condell  and  by  A.  A. 
Marks  of  New  Yoric.  One  of  these  improve- 
ments, and  one  of  the  most  important,  cousists 
in  the  movements  of  the  knee  and  ankle  joints; 
by  which  the  whole  limb  is  strengthened  and 
made  more  durable.  An  important  feature  of 
this  piece  of  mechanism  consists  in  the  intro* 
duction  of  a  universal  motion  at  the  ankle-joint) 
imitating  the  astragalus  movement  with  an  ad- 
ditional joint,  and  thus  producitig  a  most  per- 
fect artificial  substitute.  Another  of  his  im- 
provements, of  equal  importaitce,  is  in  .the  knee-- 
joint of  the  leg  for  thigh  amputation,  which 
IS  so  arranged  that  when  in  a  sitting  position 
the  cord  and  spring  are  entirely  relaxed,  re- 
lieving all  strain  and  pressure;  and  when  rising 
to  an  upright  position  the  cord  and  spring  are 
again  brought  into  proper  position  without 
strain  or  unnatural  movement,  no  extra  attach^ 
ments  being  required.  Artificial  arms  and  ex- 
tension apparatus  for  short  legs  are  also  won- 
derful examples  of  American  ingenuity. 

The  great  European  War  gave  a  great  im- 
petus to  the  manufacture  of  artificial  limbs, 
and  organized  effort  was  made  especially  by 
the  French  authorities  to  place  the  entire  tedt* 
nique  of  artificial  limb  supply  upon  a  standard- 
ized scientific  basis.  A  laboratory  of  military 
prosthesis  was  established  in  Paris  where  care- 
ful determinations  were  made  of  the  muscular 
and  nervous  conditions  in  and^  around  the 
damaged  Hmb.  In  accordance  with  these  oi>-. 
servations,  individual  prescriptions  were  made 
and  carried  out  with  a  degree  of  skill  which 
could  not  by  any'  possibility  be  approached  in 
times  of  peace,  with  the  negligible  number  of 
cases  which  then  arise.  A  German  firm  per- 
fected a  system  attached  rigidly  to  the  shoulder, 
whereby  movements  based  upon  the  humerus, 
collar-bone  or  shoulder-blade  are  transmitted 
to  the  stump- of  the  forearm.  The  hook  ter- 
minating this  artificial  arm  can  be  subjected  to 
heavy  loads  without  in  the  least  straining  the 
enfeebled  muscles  of  the  wounded  man. 

An  artificial  arm  for  those  whose  amputa- 
tion had  preserved  the  elbow-joint  was  con- 
structed iy  an  American  firm  which  made 
possible  a  large  variety  of  movements.  Flexions 
of  the  wrist,  opening  and  rotating  of  the 
^SLtid*  placing  the  'fingers'*  in  certain  positions 
and  holding  them  firmly  there,  are  all  accom- 
plished with  no  intervention  of  the  other  hand 
aside  from  the  engaging  and  disengaging  of  a 
catch. 

The  average  price  for  an  arm  fitted  to  an 
amputation  above  elbow,  with  full  finger  and 
universal  wrist  movement  is  from  $100  to  $125 
and  $150;  below  the  elbow  from  $75  to  $100; 
for  a  leg  above  or  below  the  knee  the  prices  are 
about  similar.  Consult  Condell,  J.,  ^Life-like 
Artificial  Legs  and  Arms^  (New  York  1885) ; 
Marks,  A.  A.,  < Manual  of  Artificial  Limbs* 
(New  York  1914) ;  Palmer,  B.  R,  <Will  the 
American  Government  Present  an  Artificial 
Arm  (Not  a  *Clutch»)  to  the  Mutilated  Amer, 
ican  Soldier?>  (Philadelphia  18&3).^^^'  * 
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ARTIFICIAL  PRECIOUS  STONES. 
See  Chemistry,  Progress  of;  Gems. 

ARTIFICIAL     RESPIRATION.       See 

Asphyxia;  Drowning  (Treatment);  Reshra- 

TION. 

ARTIFICIAL    RUBBER.     See    Rubber. 

ARTIFICIAL  STONE,  a  combination  of 
hydraulic  cement,  broken  stone,  sand,  etc^ 
cemented  together.  There  are  many  varieties, 
some  of  which  are  exceedingly  vahiable  for 
building  ptinK>8e8,  especially  in  localities  where 
building- stone  is  not  readily  obtained.  Cements 
thus  made  increase  in  streng^  and  solidity  for 
an  indefinite  period.  This  stone  is  in  constantly 
increasing  demand.  For  the  various  kinds  and 
uses  see  Cement. 

ARTIGAS,   ar-t('gas,   Fernando    Jos^,  a 

South  American  soldier,  dictator  of  Uruguay: 
b.  Montevideo,  1755  ;'d  1851.  At  an  early  age 
he  was  appointed  captain  of  a  corps  in  the 
Spanish  provincial  service.  In  1811  he  joined 
the  revolt  of  Buenos  Aires  against  Spain, 
whose  troops  he  repeatedly  defeated;  but  acting 
for  himself  was  outlawed  by  the  insurrection* 
ary  juntSL  whose  troops  in  turn  he  routed  and 
compelled  it  to  cede  Uruguay  to  him  in  1814. 
He  then  assumed  the  dictatorship,  but  in  1820 
was  defeated  and  fled  to  Paraguay,  where  the 
dictator  Francia  banished  him  to  Candelaria. 
Thereafter  he  devoted  himself  to  agriculture 
and  philanthropy. 

ARTIGAS,  Urugoay,  a  department  of  the 
republic,  established  by  the  law  of  20  Sept. 
1884,  which  occupies  the  northern  extremity  of 
the  country.  Its  capital,  San  Eugenio  del 
Careim  (also  called  Cuareim)  is  situated  on  the 
Cuaretm  River,  which  separates  Uruguay  from 
Brazil.  The  department  is  bounded  on  the 
north  and  northeast  by  Brazil,  on  the  southeast 
by  the  department  of  Rivera,  on  the  south  by 
the  department  of  Salto  and  on  the  west  by 
the  Uruguay  River  and  Argentina.  It  is  the 
eighth  in  size  of  the  19  Uruguayan  departments; 
is  crossed  by  two  railway  Imes;  is  divided  into 
the  eight  judicial  sections  known  as  San 
Eugenio,  Cuas6  Grande,  Catalan  Chico,  Yacu* 
are,  Yucutuja,  £staci6n  Isla  Sarandi,  Santa 
Rosa  and  £staci6n  Cabello^  and  has  about 
33,000  inhabitants  (est.  1916).  The  name  Arti* 
gas  is  also  given  m  honor  of  Fernando  Jos^ 
Artigas  (q.v.)  to  a  town  of  1,300  inhabitants 
in  the  department  of  Cerro  Largo^  Uruguay. 

ARTILLERY.  Projectile  arms  using  gas 
as  a  propelling  force,  and  also  the  troops  serv- 
ing these  arms.  The  history  of  artillery  dates 
from  the  discovery  of  gunpowder  in  the  13th 
century.  Several  small  guns  were  in  action  at 
the  battle  of  Crecy  in  1346.  In  the  French 
War  of  Independence  against  the  English,  artil- 
lery was  in  constant  use,  and  in  1428  Joan  of 
Arc  is  said  to  have  pointed  the  guns  herself. 
During  the  16th  century  brass  guns  and  cast- 
iron  projectiles  were  adopted  throughout 
.  Europe,  while  Tartaglia  in  Italy  made  great 
improvements  in  gunnery.  During  the  latter 
part  of  this  century  case-shot  was  invented  and 
shells  were  fired  from  mortars.  The  first  half 
of  the  I7th^  century  forms  an  era  in  the  his- 
tory of  artillery.  Maurice  and  Henry  Fred- 
erick of  Nassau  made  much  advancement  in  it, 
but  it  was  under  Gustavus  Adolphus  that  it  first 
began  to  take  its  true  position  on  the  battle- 


field. He  attached  two  guns  to  each  regiment, 
and  proved  its  utility  in  me  Thirty  Years'  War. 
During  his  life  he  did  much  to  forward  the 
science  of  artillery,  increasing  its  mobility  and 
its  rapidity  of  fire.  The  laboratory  at  Wool- 
wich was  established  in  1672,  and  a  reorganiza-- 
tion  of  artillery  took  place  in  1682  under  Lord 
Dartmouth.  Louis  XIV  raised  in  1671  a  regi- 
ment for  artillery  duty,  and  in  1690  founded 
the  first  artillery  schools.  The  inventions  of 
the  elevating-screw,  the  prolonge  and  the  prim- 
ing-tube filled  with  powder,  were  made  during 
his  reign. 

Prussian  artillery  was  very  backward  during 
the  first  part  of  the  18th  century,  and  Frederick 
the  Great  did  not  at  first  place  much  value  upon 
it  Although  it  contributed  much  to  his  victory 
at  Rossbacb,  it  was  usually  no  match  for  the 
well-handled  Austrian  ^ns,  which  fact  im- 
pressed him  with  the  importance  of  giving 
more  attention  to  this  branch.  He  therefore 
raised  the  proportions  of  guns,  and  established 
horse-artillery  in  1759. 

After  the  Seven  Years'  War  the  Austrians 
recognized  the  importance  of  artillery  in  mod- 
em warfare,  and  Prince  Lichtenstein  was  com- 
missioned to  reorganize  it  Frederick  was 
struck  with  the  improvements  effected  in.  Aus- 
tria, and  strove  on  his  return  to  build  up  a 
complete  system,  as  to  both  personnel  and 
materiel,  making  a  separate  provision  for  field, 
siege,  garrison  and  coast  artillery.  At  first  his 
reforms  met  great  opposition,  but  in  1776  he 
became  First  Inspector-General  of  Artillery, 
and  was  able  to  carry  through  his  improve- 
ments. French  horse-artillery  dates  from  1791, 
and  the  last  step  in  the  complete  organization 
of  field-artillery  was  made  in  1800,  when  the 
establishment  of  a  Drivers*  Corps  put  an  end 
to  the  old  system  of  horsing  by  contract.  Na- 
poleon introduced  the  tactical  combination 
with  brilliant  success.  To  his  wars  we  first 
look  for  instances  of  the  important  effects  pro- 
duced by  this  arm  in  that  concentration  of  fire 
which  in  those  days  was  produced  only  by  mass- 
ing guns.  After  the  warof  1870-71,  in  which 
French  artillery  proved  itself  far  inferior  to 
the  German,  the  French  made  remarkably  suc- 
cessful experiments  with  a  view  to  the  intro- 
duction of  superior  guns.  Similar  progress 
has  been  made  by  the  other  great  European 
Powers. 

British  artillery  had  greatly  deteriorated 
during  the  18th  century,  and  was  not  up  to  the 
standard  of  other  countries,  but  horse-artillery 
was  formed  in  1793,  and  a  Drivers'  Corps  in- 
troduced the  following  year.  At  the  commence- 
ment of  the  19th  century  Prussian  artillery  was 
powerful  rather  than  mobile;  but  after  the  dis- 
asters of  1806-07,  this  defect  was  remedied. 
In  1872  German  artillery  was  reorganized,  the 
field-artillery  of  each  army  corps  being  aug- 
mented to  17  batteries  and  divided  into  two 
regiments.  Austrian  artillery  has  always  been 
pre-eminent  both  in  the  excellence  of  its 
materiel  and  in  tactical  handlin/?  on  the  field. 
Russia  won  special  distinction  m  the  Napole- 
onic wars  by  the  power  and  good  service  of  its 
artillery,  and  has  continued  to  give  great  atten- 
tion to  this  arm.  Having  adopted  the  breech- 
loading  svstem  of  Prussia,  Russia  increased  its 
field-artillery  from  three  to  four  batteries  per 
division,    with    38    batteries    of    mitrailleuses 
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The  defense  of  warships  with  iron  armor 
caused  an  increase  in  the  size,  weight  and  cali- 
bres of  sea-coast  and  naval  cannon,  and  the 
whole  method  of  gun-construction  was  altered. 
Armstrong  was  the  first  in  England  to  see  the 
necessity  of  a  change,  and  his  method  was  im- 


fully  a  foot  of  wrougfat-iron.  This  monster, 
ponderous  as  it  is,  is  surpassed  in  two  import- 
ant respects  by  the  16.25-inch  breech-loading 
gun.  This  celebrated  weapon  throws  a  pro- 
jectile weighing  two  cwt.  less  than  the  17- 
mch,  but  has  a  more  powerful  muzzle  velocity 


British  6-inch  Siege  Howitzer.  Mark  I*. 


proved  by  Whitworth,  Fraser,  Palliser,  Blakely 
and  others.  Francis  Krupp  of  Essen,  Prussia, 
invented  a  new  method  which  proved  so  suc- 
cessful that  it  was  introduced  in  Germany, 
Russia,  Austria,  Belgium  and  Spain.  The  body 
of  the  gun  was  fabricated  from  a  solid  ingot 
of  low  steel  worked  under  heavy  steel  ham- 
mers and  was  strengthened  by  three  or  more 
steel  tubes  shrunk  upon  the  central  tube  of  the 
gun,  the  last  ring,  or  tube,  inclosing  the  breech, 
being  forged  in  one  piece  with  the  trunnions, 
without  a  weld.  The  rings  had  various  lengths 
and  the  gun  was  diminished  in  thickness  to- 
ward the  muzzle,  not  by  tapering,  but  b]f  being 
turned  with  concentric  steps  of  diminished 
heights.  Krupp  made  all  his  projectiles  and 
gun-carriages  of  steel.  In  the  United  States, 
Rodman,  Dahlgren  and  Parrott  devoted  them- 
selves to  the  art  of  gun-construction.  The 
Rodman  gun  was  of  cast-iron*  it  was  cast 
hollow  and  cooled  from  the  insiae,  the  exterior 
being  in  the  meantime  kept  from  rapid  cooling 
by  fires  built  around  the  gun  in  the  casting  pit. 
The  Dahlgren  gun  was  of  iron  cast  solid  and 
cooled  from  the  exterior,  very  thick  at  the 
breech  up  to  the  trunnions^  then  diminishing  in 
thickness  to  the  muzzle.  The  Parrott  gun,  like 
the  Rodman,  was  of  cast-iron,  cast  hollow, 
cooled  from  the  inside  and  strengthened  about 
the  chamber  by  an  exterior  tube  of  wrought- 
iron  bars  spirally  coiled  and  shrunk  on. 

During  the  past  25  years  the  struggle  be- 
tween gun  and  armor  has  gone  contmuously 
forward.  An  examination  of  the  products  of 
the  Midvale  Steel  Company,  Bethlehem  Steel 
Company  and  foreign  ordnance  corporations 
shows  ever-increasing  gun  power,  culminating 
in  the  English  made,  Italian-owned  gim,  hav- 
ing a  bore  whose  diameter  is  17  inches.  The 
actual  weight  of  this  gim  is  104  tons  and  its 
projectile  turns  the  scale  at  2,000  nounds.  The 
execution  of  this  gun  will  be  realized  when  it 
is  remembered  that  the  six-inch  gim  is  capable 
of    crashing    a    100-pound    projectile    through 


and  a  penetrating  power  superior  by  a  couple 
of  inches.  With  an  initial  velocity  of  23  miles 
per  minute  it  is^  not  surprising  that  this  gun 
can  send  a  projectile  through  three  feet  of 
solid   wrought-iron    like  so    much    cardboard. 

One  of  the  teachings  of  the  great  Euro- 
pean War  was  the  indisputable  necessity  in  the 
modem  army  of  a  numerous  and  heavy  ar- 
tillery. The  question  of  tjrpe  is  complicated. 
Without  excessive  multipUcation  of  calibres  it 
was,  nevertheless,  necessary  to  have  various 
t3T)es  of  heavy  guns,  because  they  all  had  defi- 
nite functions.  A  review  of  the  different  cali- 
bres employed  by  the  Germans  leads  to  the 
conclusion  that  the  modem  army  should  have: 
(1)  Heavy  corps  artillery,  composed  of  com- 
paratively light  pieces,  from  2,000  to  3,000  kg. 
¥dth  limber,  pulled  like  ordinary  field  artillery, 
by  six  horses  and  able  to  follow  the  infantry 
in  all  of  its  movements  on  anv  gn'ound.  The 
light  105  mm.  howitzer,  model  1898,  and  the 
heavy  150  mm.  howitzer,  model  1905,  Jjcprc- 
scnt  this  type  in  the  German  Army.  These 
howitzers  nre  a  projectile  weighing,  respeo 
tivelyj  15  and  40  kg.  (2)  Heavy  army  artil- 
lery, including  the  heaviest  guns,  drawn  by  10 
or  12  horses,  weighing  in  general  from  4,000 
to  6,000  kgs..  and  firing  from  take-down  plat- 
forms. In  the  German  Army  this  artillery  is 
composed  of  ^  long  19  cm.,  13  cm.,  and  15  cm. 
calibres,  having  a  range  between  14  and  18 
kms.,  and  also  of  the  21  cm.  mortars,  throw- 
ing a  shell  of  110  kgs.  to  a  distance  of  nine 
kms.  (3)  Heavy  siege  artillery,  composed  of 
the  28  cm.,  30.5  cm.  and  42  cm.  mortars  of 
great  range  and  of  naval  guns,  mounted  on 
trucks.  This  formidable  artillery  naturally  re- 
quires motor  traction. 

Field  Artillery.— The  manner  of  placing 
artillery  and  its  employment  must  be  regulated 
by  its  relative  importance,  under  given  circum- 
stances, with  respect  to  the  action  of  the  other 
arms.  In  the  defensive,  the  principal  part  is 
usually  assigned  to  the  artillery;  and  the  posi- 
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tions  taken  up  by  the  other  arms  will,  therefore, 
be  subordinate  to  those  of  this  arm.  Unless 
the  batteries  are  on  points  which  are  inaccessible 
to  the  enemy's  cavalry  and  infantry,  they  must 
be  placed  under  the  protection  of  the  other 
troops,  and  be  outflanked  by  them.  As  in  the 
defensive,  we  ahould  be  prepared  to  receive  the 
enemv  on  every  point;  the  batteries  must  be 
distributed  along  the  entire  front  of  the  posi- 
tion occupied,  and  on  those  points  from  which 
they  can  obtain  a  good  sweep  over  the  avenues 
of  approach  to  it,  the  guns  being  masked,  when 
the  ground  favors,  from  the  enemy's  view,  until 
the  proper  moment  arrives  for  opening  their 
fire.  The  distance  between  the  batteries  should 
not  be  much  over  600  paces,  so  that  by  their 
fire  they  may  cover  well  the  ground  intervening 
between  them  and  afford  mutual  support,  the 
light  guns  being  placed  on  the  more  salient 
points  of  the  front,  from  their  shorter  ran^e 
and  greater  facility  of  manoeuvring;  the  heavier 
guns  on  the  more  retired  points.  Guns  of  vari- 
ous calibre  should  not  be  placed  in  the  same 
battery.  A  sufficient  interval  should  also  be  left 
between  batteries  of  different  calibre  to  prevent 
the  enemy  from  judging,  by  the  variations  in 
the  effect  of  the  shot,  of  the  weight  of  me^ 
of  the  batteries.  Those  positions  for  batteries 
should  be  sought  for  from  which  a  fire  can  be 
maintained  until  the  enemy  has  approached 
even  within  good  rifle-range  of  them.  Where 
the  wings  of  a  position  are  weak,  batteries  of 
the  heaviest  calibre  should  be  placed  to  secure 
them.  A  sufficient  number  of  pieces  —  selecting 
for  the  object  in  view  horse-artillery  in  prefer- 
ence to  any  other  —  should  be  held  in  reserve 
for  a  moment  of  neea;  to  be  thrown  upon  any 
point  where  the  enemy's  process  threatens 
danger;  or  to  be  used  m  covering  the  retreat. 
The  collection  of  a  large  number  of  pieces  in 
a  single  battery  is  a  dangerous  arrangement, 
particularly  at  the  outset  of  an  engagement. 
The  exposure  of  so  many  guns  together  might 
present  a  strong  inducement  to  the  enemy  to 
make  an  effort  to  carry  the  battery;  a  feat  the 
more  likely  to  succeed,  as  it  is  difficult  either 
to  withdraw  the  gtms  or  change  their  position 


promptly  after  their  fire  is  opened;  and  one 
which,  if  successful,  might  entail  a  fatal  disaster 
on  the  assailed,  irom  the  loss  of  so  many  pieces 
at  once.  In  the  outset  of  offensive  movements, 
good  positions  should  be  selected  for  the 
heaviest  pieces,  from  which  they  can  maintain 
a^  strong  fire  on  the  enemy  until  the  lighter 
pieces  and  the  columns  of  attack  are  brought 
into  action.  These  positions  should  be  taken 
on  the  flanks  of  the  ground  occupied  by  the 
assailant,  or  on  the  centre  if  more  favorable 
to  the  end  to  be  attained.  In  all  cases,  wide 
intervals  should  be  left  between  the  heavy  bat- 
teries and  the  other  troops,  in  order  that  the 
latter  may  not  suffer  from  the  return-fire  which 
the  assailed  will  probably  open  on  the  batteries. 
For  the  same  reason,  care  should  be  taken  not 
to  place  other  troops  behind  a  point  occupied 
by  a  battery,  where  they  would  be  exposed  to 
the  return-nre  of  the  assailed.  When  this  cannot 
be  avoided  the  troops  should  be  so  placed  as 
to  be  covered  by  any  undulation  of  the  ground, 
or  else  be  deployed  in  line  to  lessen  the  effects 
of  the  shot.  The  artillery  which  moves  with 
the  columns  of  attack  should  be  divided  into 
several  strong  batteries,  as  the  object  in  this 
case  is  to  produce  a  decisive  impression  upon 
a  few  points  of  the  enemy's  line  by  bringing  an 
overwhelminjr  fire  to  bear  upon  these  points. 
These  batteries  should  keep  near  enough  to  the 
other  troops  to  be  in  safety  from  any  attempts 
of  the  assailed  to  capture  them.  Their  usual 
positions  will  be  on  the  flanks  and  near  the 
heads  of  the  columns  of  attack;  the  intervals 
between  the  batteries  being  sufncient  for  the 
free  manoeuvres  of  the  other  troops  in  large 
bodies.  The  manoeuvres  of  these  batteries 
should  be  made  with  promptitude,  so  that  no 
time  may  be  lost  for  the  action  of  their  fire. 
They  should  get  rapidly  over  unfavorable  ground 
to  good  positions  tor  firing,  and  maintain  these 
as  lonjg  as  possible;  detaching,  in  such  cases  a 
few  pieces  to  accompany  the  columns  of  attack. 
In  all  the  movements  ot  the  batteries  great  care 
should  be  taken  not  to  place  them  so  that  they 
shall  in  the  least  impede  the  operations  of  the 
other  troops. 
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The  United  States  is  the  only  country  to 
maintain  approximately  full  strength  batteries 
in  time  of  peace.  All  other  nations  skeletonize 
the  firing  battery  for  training,  purposes,  impress 
teams  for  ammunition  supply  and  maintain  re- 
serves.' Howitzers  enable  a  division  to  act  in- 
dependently. Before  the  war  of  1914  the 
Germans  with  6.4  guns  had  the  highest  per- 
centage per  1,000  rifles;  the  United  States  with 
3.1  the  lowest.  Nowadays  the  proportion  is 
enormously  greater  in  all  armies.  Artillery  can 
easily  keep  up  with  the  troops  it  accompanies. 
In  advancing  to  position  it  usually  moves  at 
the  trot,  in  occupying  position  at  the  walk  or 
trot.  It  seldom  moves  at  the  gallop,  but  when 
circumstances  require  it  gallops  in  line  for 
short  distances  only.  The  average  march  for  a 
battery  is  15  to  20  miles  per  day. 

The  statement  that  a  battery  seen  is  a  bat- 
tery lost  still  holds  true.     In  the  Balkan  wars 


behind  the  crest  are  greater  mobility,  ability  to 
act  by  surprise,  greater  field  of  fire,  hostile  ob- 
servation ma3e  more  difficult,  ammunition  sup- 
ply easier. 

A  battery  occupies  a  front  of  100  yards,  a 
battalion  400  yards,  a  regiment  900  yards. 
Light  guns  are  rarely  placed  in  tiers.  With 
howitzers  or  heavy  guns  in  the  second  line  this 
may  be  done.  Firing  over  infantry  must  be 
considered  as  the  normal  procedure  and  is  not 
dangerous.  The  artillery  can  support  the  in- 
fantry up  to  100  yards  from  the  hostile  trenches 
and  on  the  defense  until  the  hostile  attack  ar- 
rives within  charging  distance.  In  offensive 
action  the  necessity  of  getting  within  suitable 
and  effective  range  of  the  hostile  positions  will 
usually  govern. 

Early  German  successes  in  the  European 
War  were  due  in  great  measure  to  the  heavy 
field   artillery  and  its  proper  handling.     The 


British  lO-pounder  Mountain  Gun  (rear  wheel  removed). 


the  Bulgarians  relied  upon  long-distance  firing. 
The  Serbians  usually  tried  to  get  within  2,000 
yards.  At  Yenidze-Yardar  the  Turks  held  up 
two  Greek  divisions  by  covering  a  bridge  at 
6,800  yards.  As  a  rule  rather  than  cross  ex- 
posed areas,  extreme  ranges  were  used  or  dark- 
ness was  awaited.  In  order  to  be  able  to 
deliver  an  effective  fire,  the  artillery  must  take 
its  chance  and  not  be  afraid  to  suffer  k>sses. 
On  the  march^  artillery  must  be  placed  with  a 
view  to  security  and  availability.  Artillery  is 
usually  not  assigned  to  the  advance  guard  of  a 
force  smaller  than  a  brigade.  It  is  not  the  size 
but  the  mission  of  the  command  that  should 
determine  the  strength  in  artillery.  A  pursuit 
will  soon  resolve  itself  into  attacks  on  well- 
defined  positions  which  the  retreating  force  de- 
fends to  cover  the  assembly  of  its  march  col- 
umns on  the  roads.  A  retreating  force  which 
adheres  to  roads  will  outdistance  a  pursuing 
force  advancing  across  country. 

Firing  practice  and  exercises  in  time  of 
peace  have  the  fault  of  inculcating  false  ideas 
concerning  the  kinds  of  positions  which  artil- 
lery should  occupy.  Two  essential  conditions 
are  that  the  position  be  within  range  of  the 
enemy,  and  that  it  be  possible  to  lay  upon  him. 
Mountain  artillery  is  especially  suited  to  ac- 
company the  infantry  line.  At  present  artil- 
lery to  accompany  the  infantry  line  is  furnished 
by^  the  so-called  ^'tanks.®  In  considering  a  po- 
sition, protection  is  secondary  to  ability  to  de- 
liver effective  fire.     Advantages  of  positions 


French  relied  upon  their  light  •75.*  The  Ger- 
man heavy  artillery,  using  aeroplane  reconnais- 
sance, was  able  to  destroy  entire  batteries  of 
®75's*  without  themselves  suffering  any  dam- 
age. The  lesson  is  that  heavy  calibres  and  good 
ammunition  supply  give  better  support  to  the 
infantry^  and  this  means  success.  The  idea  that 
the  six-inch  howitzer,  with  its  120-pound  pro- 
jectile, was  the  heaviest  needed  with  an  army 
is.  of  course,  discarded,  as  well  as  the  idea  that 
the  only  use  of  the  heavier  pieces  would  be  in 
the  destruction  of  permanent  fortifications. 
Howitzers  from  11-inch  to  16-inch  calibres  are 
now  transported  with  armies  in  the  field  and 
the  successes  obtained  by  the  Germans  and  Aus- 
trians  on  the  Eastern  front  were  due  in  no 
small  measure  to  the  use  of  these  enormous 
field  pieces. 

The  •field  artillery*  used  in  the  present 
war  may  be  divided  into  four  great  classes: 
(1)  •light  artillery,*  or  field  artillery  proper, 
which  incltides  all  pieces  less  than  about  four 
inches  in  calibre.  These  pieces  are  especially 
useful  in  the  destruction  of  wire  entangle- 
ments, but  are  too  feeble  to  damage  well  con- 
structed dug-outs.  (2)  ^Artillery  of  medium 
calibre,*  up  to  about  six  inches  in  calibre*  This 
is  used  for  the  demolition  of  the  less  strongly 
constructed  dugouts.  (3)  •Heavy  artillery  of 
great  power,*  including  such  weapons  as 
howitzers  and  mortars,  which  are  used  to  de- 
molish the  strongest  trench  structures.  (4) 
•Heavy  artillery  of  long  range,*  to  destroy  the 
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^ncmy^s  artillery,  which  is  placed  far  back  of 
the  hostile  line.  The  order  given  is  the  ap- 
proximate order  of  the  batteries  from  front  to 
rear. 

Skge  Artillery.— An  examination  of  the 
German  formations  for  sieges  indicates  that 
their  organization  is  based  on  the  theories  — 
aggressiveness,  quick  resolution  and  celerity  of 
movement.  A  diaracter  of  their  formations  is 
the  great  abundance  of  means  provided,  and 
especially  of  transportation,  with  a  view  to 
promptly  re-enforang  any  field  unit  charged 
with  a  siege  with  a  large  number  of  medium 
calibre  batteries,  completely  provided  with 
everything  necessanr  for  their  separate  organi- 
zation, so  as  to  msuke  possible  prompt  and  effi- 
cient action  on  their  i)art. 

Thus,  many  battalions  of  fortress  artillery 
have  a  complete  equipment  of  draught  animals ; 
the  6-inch  howitzers  and  the  82-inch  mor- 
tars, for  example,  are  organized  as  heavy  field 
artillery  and  assigned  in  considerable  ntimbers 
to  army  corps.  Each  corps  has  a  battalion  of 
four  toiu:-gun  howitzer  batteries  —  either  of 
6-inch  howitzer  battalions,  organized  as  above 
or  else  a  battalion  of  two  four-gun  8.2-inch 
mortar  batteries. 

To  each  battalion  of  fortress  artillery  there 
is  assigned  an  ammunition  companv,  which 
provides  not  only  ammunition  but  also  spare 
supplies  and,  to  assist  in  furnishing  the  same, 
has  as  part  of  its  equipment  a  narrow-gauge 
railway  4.7  miles  long,  using  animal  traction. 
Each  such  ammunition  company  has,  in  addi- 
tion, a  detachment  of  mechanics  who  relieve 
the  batteries  of  much  work;  and,  besides,  it 
has  been  found  that  by  keeping  the  same  men 
constantly  busy  at  the  same  kind  of  work,  they 
become  more  proficient  and  render  better  serv- 
ice than  do  men  temporarily  employed  on  sev- 
eral different  kinds  of  work. 

The  commandant  of  the  'field  unit  is  the 
commandant  of  the  sector,  and  commands  not 
only  his  own  troops,  but  all  special  troops  as- 
signed to  the  sectors.  For  though  there  is  an 
artillery  commander  for  the  siege  artillery  to 
assist  the  commander-in-chief,  yet,  after  mak- 
ing the  necessary  reconnaissances^  he  is 
charged  only  with  advising  as  to  the  general 
distribution  of  the  siege  artillery  among  the 
various  sectors.  The  employment  of  medium- 
calibre  batteries  is  left  entirely  to  the  sector 
commandants,  through  their  own  artillery  com- 
manders, and  the  commander  for  siege  artillery 
limits  himself  during  the  attack  to  re-enforcing 
the  local  sector  artillery,  as  may  be  required, 
by  drawing  on  units  in  reserve,  or  newly  ar- 
rived, or  by  transferring  artillery  found  to  be 
in  excess  in  one  sector  to  another  section. 

The  French  regulations  differ  from  the  Ger- 
man in  that  the  control  of  their  medium-calibre 
artillery  is  directly  exercised  by  the  commander 
of  the  siege  artillery,  the  sector  commandants 
controlling  all  troops  in  their  sectors  other  than 
the  siege  artillery. 

As  all  the  incidents  of  the  siege  from  the 
very  commencement  of  the  investment,  siich  as 
the  laying  out  of  lines  of  communication,  un- 
loading the  siege  material,  etc.,  depend  directly 
on  the  selection  made  for  the  point  of  attack, 
it  is  evident  that  it  is  of  the  greatest  impor- 
tance to  decide  this  point  as  soon  as  possible. 
It  is  quite  practicable  to  do  this,  when  we  con* 
sid^r  that  the  studies  made  and  data  required 


in  time  of  peace  concerning  fortresses  which 
might  become  objectives  for  various  armies, 
usually  contain  information  of  great  impor- 
tance, and  that  in  addition  preliminary  recon- 
naissances can  be  undertaken  by  selected  offi- 
cers sent  ahead  with  the  advance  troops,  inde- 
pendent cavalry,  advance  guard,  etc.,  who  can 
to  a  certain  extent  complete  this  information 
in  sudi  manner  as  to  enable  the-  siege  com- 
mander to  come  to  a  proper  decision. 

A  decision  as  to  the  selection  of  the  point 
to  be  attacked  must  be  based  not  only  on  the 
defensive  powers  of  the  various  faces  of  the 
fortress  and  the  conformation  of  the  terrain  in 
their  fronts,  which  should  be  such  as  to  admit 
of  proper  deployment  of  the  siege  artillery,  but 
should  be  based  also  on  the  influence  which 
the  fall  of  the  face  attacked  will  have  on  the 
ultimate  fate  of  the  fortress.  Moreover,  con- 
sideration must  be  given  to  the  strategical  sit- 
uation and  to  the  means  of  communication, 
which  should  be  such  as  to  facilitate  the  pro- 
vision of  all  necessary  supplies  and  accessories. 
The  state  of  the  defensive  works  will,  of  course, 
not  be  completely  revealed  until  the  attack  has 
actually  commenced  and  often  not  until  it  has 
been  pushed  well  forward. 

The  general  plan  of  the  sie^^e  and  the  points 
of  attack  having  been  determined  on,  the  va- 
rious available  forces  and  material  are  atssigned 
and  a  general  scheme  of  operation  is  decided  on. 
It  is  unnecessary  to  determine  every  small  de- 
tail, it  being  better  to  leave  liberty  in  such  mat- 
ters to  commandants  of  sectors,  so  that  they 
may  conform  to  the  changing  circumstances 
and  incidents  of  the  attack,  as  they  successively 
develop;  for  the  relations  of  the  attack  to  the 
defense  are  constantly  changing,  requiring  ad- 
justment of  plans  for  the  employment  of  troops 
and  siege  materiel. 

As  to  the  distance  at  which  artillery  ought 
to  be  deployed,  it  being  recognized  that  the 
nature  of  the  ground  and  the  construction  and 
armament  of  the  hostile  works  will  be  quite 
different  in  different  sectors,  a  broad  initiative 
is  left  to  sector  commandants,  in  order  to  per- 
mit them  from  the  very  commencement  of 
operations  the  better  to  take  advantage  of 
favorable  circumstances  in  advancing  their 
siege  batteries  as  near  as  possible  to  the  for- 
tress. The  removal  of  vegetation  from  the 
field  of  fire,  the  capture  by  surprise  of  some 
advanced  post  of  the  defense,  inferior  condi- 
tions of  observation  or  of  fire  of  the  defenders* 
batteries,  may  permit  more  progress  in  one 
zone  than  in  another.  But  the  possibility  of 
such  progress  rarely  appears  at  the  beginning 
of  operations,  when  the  general  plan  for  the 
artillery  is  decided  on;  it  only  becomes  ap- 
parent as  the  siege  progresses,  and  then  the  in- 
tervention of  the  commander-in-chief  may  em- 
barrass and  retard  the  prompt  seizing  at  op- 
portune moments  of  advantageous  points 
which  the  local  situation  may  permit. 

There  is  no  doubt  that  a  large  part  of  the 
losses  sustained  in  siege  warfare  occur  during 
short  range  fighting,  in  which  the  fire  from 
small  arms,  machine  guns  and  rapid-fire  guns 
may  become  annihilating  when  the  enemy  is 
held  under  their  fire  for  but  a  very  few 
moments  l^  some  simple  obstacles.  Wire  en- 
tanglements, ditches  temporarily  impassable,  a 
wall  which  the  artillery  has  previously  failed  to 
destroy  or  at  least  breach,  all  may  cause  enor- 


Digitized  by  V^OOQ IC 


ARTILLBI^T 


mous  losses  to  the  attacker,  who  unexpectedly 
finds  his  progress  stopped  by  such  obstacles. 
However,  one  of  the  lessons  of  the  present  war 
has  been  that  no  permanent  fortification,  no 
matter  how  strong  it  may  be,  can  hold  out 
against  the  heavy  artillery  fire  of  the  besiegers, 
and  that  earthworks,  with  dugouts  far  beneath 
the  surface  of  the  ground,  which  can  be  re- 
paired with  relative  ease  tmder  hostile  fire, 
furnish  the  only  type  of  fortification  which  can 
resist  the  power  of  modern  arms.  The  result 
of  this  has  been  that  at  present  we  have  a  use 
of  artillery  which  renders  it  neither  strictly 
field  artillery  nor  strictly  siege  artillery,  but  a 
third  kind  partaking  of  the  nature  of  both  and 
primarily  adapted  to  the  warfare  of  positions. 
Seacoast  Artillery. —  With  few  exceptions, 
the  characteristics  of  the  8-inch,  10-inch  and 
12-inch  rifles  are  essentially  the  same.  The 
12-inch  is  the  gun  intended  to  cope  with  capi- 
tal ships  carrying  the  heaviest  guns  and  armor. 
The  14-inch  gun,  advocated  by  the  United 
States  Ordnance  Department,  was  later  de- 
signed to  provide  a  weapon  that  would  take 
the  place  of  the  12-inch  gun.  The  lengdi  of 
the  gun  (34  calibres)  was  limited  so  that  it 
could,  if  found  desirable,  be  used  in  emplace- 
ments already  provided  for  12-inch  guns.  The 
muzzle  velocity  was  established  at  2,150  feet  per 
second  to  secure  a  penetration  at  8,000  yards,  ap- 
proximately equal  to  that  of  the  12-inch  2,500 
f.s.  gun,  while  securing  an  accuracy  life  which 
has  proved  to  be  approximately  four  times  as 
long.  While  the  danger  space  is  somewhat 
less  than  that  of  the  12-inch,  2,500  f.s.  gun.  the 
striking  energy  is  materially  greater  at  all 
ranges,  and  the  bursting  charge  is  approxi- 
mately 50  per  cent  greater.  Not  only  for  coast 
fortifications  but  for  the  battleships  as  well,  all 
countries  and  technical  students  of  the  subject 
have  now  committed  themselves  to  large  cali- 
bres, and  at  present  in  no  situation  would  it  be 
desired  to  have  the  9.5-inch  piece  the  weapon 
of  maximum  size  and  strength.  It  has  been 
fully  demonstrated  that  fire  against  modem 
armor  must  be  perforating  fire  with  larpe  cali- 
bres and  explosive  charges  of  from  3.5  to  4.5 
per  cent  of  the  weight  of  the  projectile;  but 
if  at  some  future  time,  on  account  of  an  al- 
teration in  naval  construction  or  for  any  other 
cause,  the  semi-perforating  shep  with  a  10  per 
cent  explosive  charge  is  considered  advanta- 
geous, then  at  that  time  the  major  calibres 
will  still  have  a  very  great  superiority.  In  the 
first  place,  they  are  able  to  keep  the  battleships 
at  distances  of  from  20  to  25  Ion.,  as  compared 
with  13  or  14  km.  in  the  case  of  240-mm.  (9.5- 
in.)  guns;  moreover,  a  battery  of  two  381 -mm. 
(15-in.),  40-calibre  guns,  for  example,  firing  12 
shots  per  minute  (which  is  the  rate  of  fire 
given  in  tables  computed  by  the  Vickers  com- 
pany) will  be  able  to  hurl  at  the  enemy  182.4  kg. 
of  explosive  in  place  of  240  kg»  which  can  be 
thrown  by  a  battery  of  four  240-mm.  (9.5-in.) 
guns  in  the  same  length  of  time,  while  the  pro- 
jectiles of  the  former,  piercing  the  armor  be- 
fore bursting,  and  exploding  a  great  quantity 
of  powder  (76  kg.  each  time),  will  have  a  much 
greater  effect  than  those  of  the  latter,  which 
will  cause,  in  most  cases,  an  inoffensive  ex- 
plosion against  the  exterior  of  the  armor,  at 
the  same  time  that  those  which  do  happen  to 
penetrate,  since  they  carry  a  relatively  small 
charge  (20  kg.),  will  not  have  a  very  great  ex- 


plosive effect  Major  calibres  are  also  able  to 
utilize  a  short  cap  for  this  type  of  shell' in  the 
attack  of  decks  of  battleships  thereby  causing 
an  enormous  amount  of  damage. 

The  hauling  of  the  large  guns  and  how- 
itzers is  a  dSicult  operation.  Two  of  the 
Krupp  42-cm.  guns  need  no  fewer  than  26  trac- 
tion engines.  Each  is  in  four  pieces  (i.e.  loads) 
and  each  piece  is  drawn  b^r  three  traction  en- 
gines, the  spare  engines  going  on  ahead  to  be 
used  as  helpers  up  hills.  The  11.2-inch  Krupp 
howitzer  travels  on  a  special  wagon,  the  cradle 
is  converted  into  a  carriage  by  putting  a  pair 
of  wheels  on  the  cradle  trunnions,  which  are 
central;  and  the  trail  and  wheels  for  a  third 
carriage,  4f^  girdles,  weighing  one-half  ton 
each,  travel  when  not  in  use,  on  a  {drdle  wagon, 
weighing  four  tons  gross.  The  high  elevation, 
namely  65°,  of  which  this  howitzer  is  capable 
is  intended  to  allow  it  to  be  fired  with  full 
charge  at  short  ranges,  so  as  to  obtain  a  high 
remaining  velocity  and  steep  angle  of  descent. 

Recent  increase  in  range  and  power  of  guns 
is  more  in  favor  of  an  attacking  fleet  tiian  of 
the  fixed  defenses  ashore,  for  several  reasons. 
First,  it  gives  the  attack  a  greater  choice  of 
positions  from  which  to  attack,  not  only  be- 
cause the  area  over  which  the  attack  can  oper- 
ate naturally  increases  with  the  length  of  range 
at  which  they  can  attack,  but  also  because, 
when  restricted  to  short  ranges,  ships  would 
also  in  all  probability  be  confined  to  certain 
channels,  on  account  of  shoals  and  banks  lying 
near  shore,  and  these  channels  —  possibly  nar- 
row and  intricate  of  navigation  —  could  also 
be  mined.  Thus,  a  fleet  armed  with  modem 
guns  has  a  greater  choice  of  positions ;  it  coiild, 
for  instance,  take  up  an  enfilading  position 
from  which  perhaps  only  one  gun  of  a  shore 
battery  could  bear,  and  could  more  easily  bring 
the  concentrated  fire  of  several  ships  on  to  one 
work.  This  relative  advantage  of  attack  over 
defense  would  hold  good  even  if  the  increase 
in  power  and  range  of  the  defense  guns  had 
kept  pace  with  that  of  naval  guns;  but  it  never 
has  and  never  will. 

Again,  the  increased  protection  given  to 
modem  ships,  and  the  possibilities  of  observa- 
tion of  fire  conferred  on  them  by  the  introduc- 
tion of  airships,  very  largely  detracts  from  the 
advantage  hitnerto  enjoyed  by  shore  defenses 
of  being  less  vulnerable  and  of  possessing 
greater  facilities  for  observation  of  fire  than 
their  adversaries. 

Also  the  good  effect  of  increased  range  in 
the  gun  is  limited  at  night  by  the  effective 
radius  of  illumination  of  electric  lights,  and 
may  be  limited  by  day  by  atmospheric  condi- 
tions; and  this  neutralized  the  advantages  of 
long-range  guns  to  the  defense  in  certain  forms 
of  attack,  as,  for  instance,  in  the  case  of  a 
mine-layer  laying  mines  in  a  channel  of  ap- 
proach beyond  emcient  electric  light  limit.  Long 
range  guns  would  be  powerless  to  prevent  this. 
Again,  under  cover  of  a  fojj  a  ship  or  squad- 
ron might  approach  to  within  medium  range; 
the  defense  would  lose  all  the  advantage  of 
long  range  by  being  unable  to  attack  during 
the  approach,  while  at  a  medium  range  the 
greater  number  of  guns  probably  carried  by 
the  attack  would  enable  it  to  overwhelm  and 
smother  the  defense.  But  great  as  has  been 
the  development  of  guns,  the  development  of 
torpedoes  in  speed,  range  and  accuracy   has 
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tinder  the  title  of  ^Marmora  Arundeliana^ 
(1628).  Henry  Howard,  Duke  of  Norfolk, 
grandson  of  the  collector,  presented  them  in 
1667  to  the  University  of  Oxford,  where  they 
still  remain.  The  whole  collection  of  inscrip- 
tions was  published  by  Humphrey  Prideaux  m 
1676;  by  Michael  Maittaire  m  1732;  by  Chan- 
.  dler  in  1763.  These  inscriptions  are  records 
of  treaties,  public  contracts,  thanks  of  the 
state  to  patriotic  individuals,  etc.,  and  many  of 
a  private  nature.  The  most  curious  and  in- 
teresting is  one  usually  known  by  the  name 
of  the  Parian  Chronicle,  from  having  been 
kept  in  the  Island  of  Paros.  It  is  a  chronolog- 
ical account  of  the  princi^  events  in  Grecian, 
and  particularly  in  Athenian  history,  during  a 
period  of  1318  years,  from  the  reign  of  Cecrops 

il450  B.G.)  to  the  archbishop  of  Diognetus 
264  B.C.).  The  authenticity  of  this  chronicle 
has  been  called  in  question,  but  has  been  vindi- 
cated by  many  of  the  most  learned  men.  Tlie 
best  edition  is  that  of  Boeckh,  with  a  full  Latin 
commentary  in  ^Corpus  Inscriptionum  Graeca- 
nim>  (Berlin  1828-^77);  the  new  fra^ent  is 
published  in  ^Mitteilungen  des  kaiserlich- 
deutschen  archaologischen  Instituts,  Athen- 
esche  Abteilung  (Vol.  XXIV,  Berlin  1897). 
Consult  Sandjrs  ^A  History  of  Classical  Schol- 
arship>  (Vol.  II,  pp.  342^343,  Qimbridge  1908). 
ARtJSPICES,  Roman  priests  and  prophets, 
who  foretold  events  from  inspection  oi  the  en- 
trails of  sacrificed  animals.  They  observed 
too,  all  the  circumstances  which  accompanied 
or  happened  during  the  sacrifice;  for  example, 
the  flame,  the  mode  in  which  the  animal  be- 
haved, the  smoke.  The  origin  is  to  be  sought 
for  in  Etruria.  They  were  introduced  into 
Rome  by  Romulus,  where  they  flourished  till 
the  time  of  the  Emperor  Constantine  (337 
A.D.),  who  prohibited  all  soothsaying  on  pain  of 
death. 

ARUSPICES,  ON  THE  REPLY  OP 
THE,  an  oration  by  Cicero.  After  Cicero's 
recall  from  exile  dif]Ferent  prodigies  alarmed 
the  people  of  Rome.  The  aruspices  being  con- 
sulted, answered  that  the  public  ceremonies  had 
been  neglected,  the  holy  places  profaned  and 
frightful  calamities  decreed  in  consequence. 
Thereupon  Qodius  denounced  Gcero  as  the 
cause  of  the  misfortunes  that  menaced  the  city, 
and  on  the  following  day  the  orator  replied  in 
the  Senate  to  the  attack.  The  speech  takes 
fank  among  the  greatest  of  Cicero's  orations, 
though  he  had  little  time  for  preparation  ana 
suffered  under  the  disadvantage  of  addressing 
an  audience  at  first  openly  unfriendly. 

ARUWIMI,  a'roo-we'me,  (1)  a  river  of 
equatorial  Africa  having  its  source  in  the  hills 
to  the  west  of  Albert  Nyanza  and  tributary  to 
the  Kongo.  Its  length  is  a  little  over  800  miles 
and  its  breadth  at  its  confluence  with  the  Kongo 
is  about  a  mile.  It  is  na^dgable  up  to  Yambuya, 
but  beyond  that  place  there  are  manjr  rapids. 
In  its  upper  course  it  is  called  the  Ituri.  Stan- 
ley discovered  its  mouth  in  1877  and  traced  a 
considerable  part  of  its  course  in  his  search 
for  Emin  Pasha  in  1887.  (2)  One  of  the 
16  districts  into  which  the  Kongo  Free  State  is 
divided. 

^  ARVAL  BROTHERS,  or  ARVAXSS 
PRATRES,  a  Roman  colfeg*  of  priests,  12 
m  number,  whose  duty  it  was  to  offer  sacrifices 
for  the  fertility  of  die  fields.    That  they  were 


of  extreme  antiquity  is  proved  by  the  legend 
which  refers  their  mstitution  to  Romulus,  of 
whom  it  is  said  that  when  his  nurse  Acca  Sa- 
rentia  lost  one  of  her  12  sons  he  allowed  him- 
self to  be  adopted  by  her  in  his  place  and 
called  himself  and  the  remaining  eleven  ^Ar- 
vales  Fratres.^  In  1570  at  the  place  called 
Affoga  I'Asino,  a  little  beyond  the  fifth  mile- 
stone on  the  Via  Portuensis,  inscriptions  were 
found  sufiicient  to  identify  the  spot  as  the 
grave  of  the  Dea  Dia  where  the  chief  festival 
of  the  Arvales  was  held.    We  have  now  the 

?irotocols  of  96  annual  meetings  dating  from 
4  A.D.  to  241,  and  a  list  of  officers  dating  from 
2  B.a  to  27  A.D.  From  the  time  of  Au^stus  it 
became  usual  to  appoint  princes  of  the  imperial 
family  as  extra  members.  The  members  were 
elected  for  life  by  the  college,  usually  on  the 
nomination  of  the  emperor.  The  officers  were 
a  magister,  who  presided;  the  flamen,  who 
assisted  in  the  sacnfices,  and  four  boys  whose 
parents  were  living  and  who  were  sons  of  sen- 
ators, were  the  attendants.  The  college  had 
also  its  staff  of  servants.  The  officers  wore 
as  a  sign  of  office  a  chaplet  of  ears  of  com 
fastened  about  their  head  with  a  white  band. 
The  principal  duty  of  the  Arvales  was  to  cele- 
brate a  three-days*  festival  in  honor  of  the 
Dea  Dia,  formerly  supposed  to  be  Ceres,  but 
now  more  correctly  identified  with  Ops;  the 
divinity  of  Ceres,  as  Marquardt  observes,  not 
forming  a  part  of  the  old  Roman  worship.  The 
feast  was  celebrated  by  offerings  to  the 
goddess  and  the  ^touching*  or  consecrating  of 
the  grain,  on  the  first  day.  On  the  second, 
two  pi^s,  a  white  heifer  and  a  sheep  were  sac- 
rificed in  the  sacred  gjrove,  while  two  of  their 
number  collected  grains  of  com  in  earthen 
bowls,  probablv  from  the  crowd  at  the  temple 
door;  after  which  the  brethren  performed  the 
sacred  song  and  dance  within  the  temple  and 
officers  were  elected  for  the  coming  year  and 
there  were  races  in  the  ^rove.  The  diird  day 
was  celebrated  by  a  sacrifice  in  the  city.  The 
other  duties  of  the  Arvales  were  to  pronounce 
solemn  vows  for  important  events  in  the  im- 
perial family — the  birthday,  marris^  illness 
or  recovery  of  the  emperor,  his  setting  out  or 
returning  from  serious  undertakings,  etc  The 
Ambarvalia,  according  to  the  best  opinion, 
were  entirely  separate  from  the  functions  of 
the  Fratres  Arvales.  The  documents  with  a 
valuable  commentary  were  published  by  Gae- 
tano  Marini  (2  vols.,  Rome  1795).  Consult 
Henzen,  *Acta  Fratrum  Arvalium*  (Berlin 
1874) ;  BroMoi,  ^Rome  and  the  Campagna^  (p. 
440);  Preller,  <R6mische  MythologJe>  (pp. 
42^-430) ;  and  Marquardt  (Vol.  VI,  428^443). 

ARVE,  arv,  a  river  tribntaiy  of  the  Rhon& 
which  it  enters  near  Geneva  after  a  course  ot 
about  50  miles.  It  flows  through  the  valley  of 
Chamouni  and  many  of  the  most  famous  re- 
sorts of  Switzerland  are  found  in  its  vicinity. 

ARVEYRON,  a  river  in  the  department 
of  Haute-Savoie,  France,  having  its  nse  4,400 
feet  above  sea-level  in  tne  Alps  and  emptying 
in  the  Arve. 

ARWIDSSON,  ar'-vM-sdn.  Adolf  Ivar. 
Swedish  poet:  b.  Padasjoki,  Finland,  7  Aug. 
1791-  d.  Viborg  21  June  1858.  He  studied  at 
the  University  ot  Abo  and  in  1817  was  appointed 
docent  of  history  in  the  same  institution.  The 
strong  critical  stand  he  took^a^j^t^^^^gj^ 
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versity  authorities  caused  his  dismissal  in  1822, 
and  not  long  after,  because  of  an  essay  he  had 
published,  he  was  banished  by  the  government 
and  compelled  to  seek  refuge  in  Sweden.  In 
Stockholm  he  found  a  position  in  the  Royal 
Library,  of  which  he  became  director  in  1843. 
His  cmef  work,  ^Svenska  fornsinger^  (Stock- 
holm 1834-42),  is  a  collection  of  old  Swedish 
folk  lore  and  songs.  His  original  poems  appear 
under  the  title  ^Ungdoms  rimfrost  af  sonen  i 
6mskog>  (Stockholm  1832).  His  other  works 
are  ^Svenska  konungar  och  deras  tidehvarf^ 
(183(M3) ;  <Stockholn  fore  och  nu>  (1837-40) ; 
and  a  translation  of  the  Icelandic  ^Frithiof- 
saga>  (2d  ed.  1841). 

ARYA  SOMAJ,  a  religion  founded  in  In- 
dia by  Swami  Dayanand  Sarasavati  (1824-^) ; 
10  April  1875  is  the  date  of  the  founding  of  the 
cult  at  Bombay.  The  official  creed  was  in  the 
form  of  a  decalogue.  Their  doctrine  of  Niyoga 
is  practically  that  of  free-love.  The  govern- 
ment is  by  the  local  congregation,  the  Provin- 
cial Synod  and  the  General  Synod  for  all  India. 
While  it  comes  from  Hinduism  it  is  largely  an 
eclectic  religion  and  borrows  from  other  reli- 
gions. It  is  missionary  in  character  and  fol- 
lows the  methods  of  the  Qiristian  missionary 
societies.  Its  membership  is  estimated  at  more 
than  100,000.  It  lays  great  emphasis  on  educa- 
tion and  social  reform.  The  sect  has  a  college 
at  Lahore. 

•  ARYABHATTA,  ar'-^fa-b'hat'a.  Hindu  as- 
tronomer and  mathematician  of  the  5th  cen- 
tury: b.  476  A.D.  His  only  known  work,  the 
^Aryabhattiya,^  is  a  mathematical  treatise  in 
verse;  frequent  reference  is  made  to  his  writ- 
ings by  later  Hindu  scholars.  In  the  solution 
of  quadratic  equations  and  the  application  of 
algebra  to  geometry  and  astronomy  he  antici- 
pated some  of  the  discoveries  of  modern  al- 
gebra. He  also  announced  the  correct  theory 
of  the  diurnal  rotation  of  the  earth  and  the 
correct  explanation  of  solar  and  lunar  eclipses 
See  Algebra,  History  of. 

ARYAN  (ar'yan,  or  ar'-i-an)  LAN- 
GUAGES,  an  important  language  family  fre- 
quently styled  the  Indo-European  or  Indo-Ger- 
manic  family  of  tongues.  They  Jiave  reached 
a  higher  development  than  those  of  the  second 
great  family,  the  Semitic,  and  are  far  in  ad- 
vance of  the  *next  one  —  that  comprising  the 
Turanian  tongues.  Like  the  Syro-Arabian 
forms  of  speech  they  are  inflectional;  while 
those  of  Turanian  origin  are  only  agglutinate. 
Max  Mtiller  separated  the  Aryan  family  of 
languages  primarily  into  a  southern  and  a 
northern  division.  The  former  is  subdivided 
into  two  classes:  (1)  The  Indie;  and  (2)  the 
Iranic;  and  the  latter  into  six:  (1)  The  Celtic; 
(2)  the  Italic;  (3)  the  Illyric;  (4)  the  Hellenic; 
(5)  the  Windic;  and  (6)  the  Teutonic  It  is 
often  said  that  Sanskrit,  spoken  by  the  old 
Brahmins,  is  the  root  of  all  these  classes  of 
tongues.  It  is  more  correct  to  consider  it  as 
the  first  branch  and  assume  the  existence  of  a 
root  not  now  accessible  to  direct  investigation. 
Students  and  experts  in  Aryan  language  claim 
that  the  entire  structure  is  developed  out  of 
monosyllabic  elements,  usually  called  roots. 
These  were  of  two  classes,  predicative  or  ver- 
bal, indicating  action  or  quality;  and  demon- 
strative or  pronominal,  indicatmg  position  or 
direction.    By  the  combination  of  these  two,  es- 


pecially, were  grammatical  forms  made  and 
parts  of  speech  distinguished.  The  addition  of 
pronominal  endings  to  verbal  roots  made  a 
verbal  tense  in  three  numbers  (die  dual  per- 
haps of  later  origin  than  singular  and  plural, 
and  mostly  lost  again  in  the  later  languages) 
with  three  persons  in  each.  The  prefixion  of  an 
^augment^  (doubtless  a  pronominal  adverb, 
meaning  <then^)  made  of  this  a  past  tense; 
but  this  augment-preterite  has  left  only  scanty 
and  doubtful  relics,  except  in  Indo-Persian  and 
Greek.  Another  past  tense,  or  perfect,  was 
formed  by  reduplicating  the  roots,  apparently 
to  signify  completed  action.  This  is  the  origin 
of  the  Greek  and  Latin  perfects,  our  (*strong* 
or  irregular)  preterite,  etc.  Futures  were  made 
later,  with  auxiliary  verbs.  Into  the  declen- 
sional inflection  of  nouns,  adjectives- and  pro- 
nouns was  introduced  the  distinction  of  sex; 
'  first  by  the  special  characterization  of  a  fem- 
inine; later,  by  the  additional  separation  of  a 
neuter.  In  later  history  of  the  family  primitive 
structure  of  Aryan  language  has  been  variously 
modified,  reduced  and  added  to.  It  was  most 
fully  and  distinctly  preserved  in  the  Sanskrit, 
which  on  that  account  casts  most  light  upon 
the  common  history  of  all ;  but  there  are  points 
in  which  each  branch  leads  the  rest  As  an  il- 
lustration of  the  affinity  among  the  Aiyan 
tongues  the  common  word  daughter  may  be 
instanced.  It  is  in  Swedish,  dotter;  Danish. 
datter;  Dutch,  dochter;  German,  tochter;  Old 
Hebrew  German,  tohtar;  Gothic,  dauhtar;  Lith- 
uanian, duktere;  Greek,  thygater;  Armenian, 
dustr:  Sanskrit,  duhitri;  the  last-named  word 
signifying  primarily  ^milkmaid,^  that  being  the 
function  in  the  early  Brahman  or  Aryan  house- 
hold which  the  daughter  discharged.  Not  only 
are  the  roots  of  very  many  words  akin  through- 
out the  several  Aryan  tongues,  but  (a  more  im- 
portant fact)  so  also  are  the  inflections.  Thus 
the  first  person  singular  of  a  well-known  verb 
is  in  Latin,  do;  Greek,  didomi;  Lithuanian, 
dumi;  Old  Slavonic,  damy;  Zend,  dadhami; 
Sanskrit,  dadami;  and  the  third  person  singu- 
lar present  indicative  of  the  substantive  verb  is 
in  English,  is;  Gothic,  ist;  Latin,  est;  Greek, 
esti'  Sanskrit,  asti. 

Bibliography.— EhrKch,  <Zur  indo-german- 
ischen  Sprachgeschichte>  (Konigsberg  1910) ; 
Hirt,  *Die  Indo-germanen*  (Strassburg  1905); 
and  ^Untersuchungen  zur  Indo-germaniscfaen 
Altertimiskunde^  (1907);  Michelis,  E.  de, 
<L'Origine  degli  Indo-Europei>  (Turin  1903)  ; 
Much,  ^Heimat  der  Indo-germanen>  (Berlin 
1904) ;  Reinach,  <L'Origine  des  Arycns>  (Paris 
1892) ;  Ripley,  <Races  of  Europe>  (New  York 
1899);  Schrader,  ^Reallexikon  der  indo-ger- 
manischen  Altertumskunde>  (Strassburg  1901); 
Sergi,  ^Mediterranean  Races ^  (1901);  Taylor, 
<Ongin  of  the  Aryans>  (New  York  1890); 
Sieg,  E.  and  Siegling,  W.  ^Toeharisch,  die 
Sprache  der  Indoskythen>  <Berlin  1908). 

ARYAN  RACE,  a  name  sometimes  applied 
to  that  particular  ethnological  division  of  man- 
kind otherwise  called  Indo-European  or  Indo- 
Germanic,  but  more  properly  to  the  Indo- 
Iranian  group  alone.  The  Indo-European  divi- 
sion includes  two  branches,  the  western,  which 
comprises  the  inhabitants  of  Europe,  with  the 
exception  of  the  Turks,  the  Magjrars  of  Hun- 
gary, the  Basques  of  the  Pyrenees,  and  the 
Finns  of  Lapland,  and  the  eastern,  which  com- 
prehends those  of  Armenia,  Persia,  Afdianis- 
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tan  and  northern  Hindustan.  From  a  multitude 
of  details  it  has  been  established  that  the  origi- 
nal mother  tongue  of  all  these  peoples  was  the 
same.  It  is  supposed  that  the  •  Aryan  nations 
were  at  first  located  somewhere  in  central  Asia, 
probably  east  of  the  Caspian  and  north  of  the 
Hindu  Kush  and  Paropamisan  mountains. 
From  this  centre  successive  migrations  took 
place  toward  the  northwest  llie  first  swarm 
formed  the  Celts,  who  at  one  tinie  occupied  a 
great  part  of  Europe;  at  a  considerably  later 
epoch  came  the  ancestors  of  the  Italians,  the 
Greeks,  and  the  Teutonic  people.  The  stream 
that  formed  the  Slavonic  nations  is  thought  to 
have  taken  the  route  by  the  north  of  the  Cas- 
pian. At  a  later  period  the  remnant  of  the 
Primitive  stock  would  seem  to  have  broken  up* 
*art  passed  southward  and  became  the  dom- 
inant race  in  the  valley  of  the  Ganges,  while 
the  rest  settled  m  Persia  and  became  the  Medes 
and  Persians  of  history.  It  is  from  these  east- 
ern members  that  the  whole  family  takes  its 
name.  In  the  most  ancient  Sanskrit  writings 
(the  Veda)  the  Hindus  style  themselves  Aryas. 
the  word  signifying  ^excellent,*  honorable,' 
originally  "lord  of  the  soil.* 

Bibliograpliy:^^  Hurge,**'  "X.,  ^Prc-glacial 
man  and  the  Aryan  Race^  (Boston  1887)  ;  Cur- 
zon,  A.,  *0n  the  original  extension  of  the  Sans- 
krit language  over  certain  portions  of  Asia  and 
Europe>  (London  1856)  ;  Huxley,  T.  H.,  <Man's 
Place  in  Nature>  (New  York  1960) ;.  Sayce, 
A.  H..  <The  Primitive  Home  of  the  Aryans^ 
(Washington  1891);  Taylor,  <The  Origin  of 
the  Aryans>  (New  York  1890) ;  Widney.  J.  P., 
<Race  Life  of  the  Aryan  Peoples*  (New  York 
1907). 

AR'ZACHBL,  Jewish  astronomer:  bom 
in  Spain  about  1050.  He  discovered  the  obli- 
quity of  the  ecliptic  and  compiled  certain  as- 
tronomical tables  known  as  the  ^Toledo  Tables,* 
on  which  two  centuries  later  were  based  the 
famous  *^A  Iphonsine  Tables.* 

ARZAMAS,  ar'za-mas,  manufacturing 
town  in  the  Russian  government  of  Nijni-Nov- 
^orod,  situated  on  the  right  bank  of  the  Tiesha, 
250  miles  east  of  Moscow.  It  contains  34 
churches,  several  convents  and  schools,  19  tan- 
neries, several  soap-works,  linen  factories,  etc^ 
and  has  a  considerable  trade.  Pop.  about 
12,400. 

AS,  a  word  which  the  Romans  employed 
in  three  different  ways:  to  denote  (1)  any  unit 
whatever  considered  as  divisible;  (2)  the  unit 
of  weight,  or  the  pound  (libra)  ;  (3)  a  coin. 
The  as,  whatever  imit  it  represented,  was  di- 
vided into  12  parts,  or  ounces  (uncia).  Schol- 
ars are  not  agreed  on  the  weight  of  a  Roman 
pound,  but  it  was  not  far  from  237.5  grains 
avoirdupois,  or  327.1873  grammes,  French 
measure.  In  the  most  ancient  times  of  Rome 
the  copper  coin  which  was  called  as  actually 
weighed  an  as,  or  a  pound,  but  in  264  b.c.  was 
reduced  to  two  ounces,  in  217  to  one  ounce, 
and  in  191  to  one-half  ounce.  In  269  B.a,  when 
silver  money  was  first  struck  by  the  Romans, 
the  as  was  superseded  as  a  money  of  account 
by  the  sestertius  coined  from  the  more  precious 
metal. 

AS  A  MAN  THINKS.  In  1907,  Augustus 
Thomas  produced  his  play,  <The  Witching 
Hour.^  different  from  any  work  he  had  pre- 
viously done.  It  was  more  intellectual,  more 
concerned  with  ideas ;  it  was  a  departure  from 


the  drama  of  mere  situation.  Its  central  theme 
was  telepathy,  hypnotism;  and  Mr.  Thomas 
maintained  cleverly,  theatrically,  this  theme 
from  one  end  of  his  play  to  the  other.  His  in- 
terest in  psychic  forces  was  further  the  central 
motive  in  his  next  play,  ^The  Harvest  Moon,^ 
produced  in  1909.  Here  the  influence  of  men- 
tal suggestion  was  the  theme,  and,  though  the 
play  was  less  powerful  than  its  predecessor  in 
its  theatrical  effectiveness,  it  revealed"  Mr. 
Thomas  still  concerned  with  the  phenomena  of 
mind. 

Undoubtedly  these  two  plays  influenced  the 
writing  of  ^As  a  Man  Thinks.  >  When  it  was 
produced  in  New  York,  at  the  39th  Street 
Theatre  on  13  March  1911,  it  showed  the  same 
psychological  purpose,  and  impressed  the  audi- 
ence with  the  fact  that  whatever  Mr.  Thomas 
was  in  the  past,  or  might  be  in  the  .future,  at 
that  moment  he  was  passing  through  the  phase 
of  challenging  thinker  and  teacher.  In  ^The 
Witching  Hour^  and  ^The  Harvest  Moon^  he 
held  to  one  theme;  but  ^As  a  Man  Thinks,^ 
strong  in  its  human  quality,  skilful  in  its  con- 
struction, and  brilliant  in  the  French  quality  of 
its  dialogue,  is  marred  by  diffuseness  of  pur- 
pose. For  each  act  of  this  play  is  indicative  of 
new  intellectual  interests  in  Mr.  Thomas.  Is 
the  central  theme  of  ^As  a  Man  Thinks^  a  dis- 
cussion of  the  double  moral  standard  society 
maintained  in  1911  a.dl  for  men  and  women? 
Is  it  the  question  of  intermarriage  between  Jew 
and  (jentile  and  the  reasons  for  race  hatred? 
Is  it  a  rendering  of  New  Testament  ethics,  and 
again  the  mental  suggestion  of  the  previous 
play,  ^The  Harvest  Moon^  ?  Mr.  Thomas  does 
not  answer  us.  Or  rather,  he  was  not  certain  in 
his  own  mind,  while  writing  this  play,  which  in- 
terest was  the  greatest.  The  consequence  is, 
<As  a  Man  Thmks^^  is  marred  by  overabun- 
dance of  material;  its  claim  to  interest  is  due 
to  the  skilful  workmanship  which  makes  of  the 
Jewish  doctor  a  human  personality,  apart  from 
being  a  mouthpiece  for  the  dramatist's  preach- 
ment. 

No  one  story  runs  through  ^As  a  Man 
Thinks.  >  The  Jewish  doctor  preaches  Chris- 
tian ethics  to  a  man  who  has  deceived  his  wife, 
and  in  turn  has  been  challenged  by  her.  Yet 
the  doctor  is  crushed  when  lus  daughter  mar- 
ries a  Gentile.  The  Christian  wife  morally  de- 
fies her  Christian  husband  by  throwing  to  the 
winds  the  conventional  moral  discretion  which 
he  has  discarded  many  times,  but  no  special 
plea  is  convincingly  given  for  the  adoption  of 
one  moral  standard  for  both.  Intellectually, 
Mr.  Thomas  merely  skims,  in  each  act,  over  a 
different  motive,  in  itself  important  enough  for 
an  entire  play.  It  is  his  technical  ability  and 
the  interest  he  creates  in  his  characters  which 
makes  ^As  a  Man  Thinks^  a  worthy  drama,  if 
not  one  with  full  literary  distinction.  It  was 
published  in  1911. 

Montrose  J.  Moses. 

AS  IT  WAS  WRITTEN,  the  title  of  a 
romance  by  Sidney  Luska  (Henry  Harland). 
the  scene  of  which  is  laid  in  modern  New 
York.  Sombre  and  tragic  though  it  is,  the 
romance  shows  unusual  vigor  of  conception  and 
execution  and  extraordinary  intuitive  knowl- 
edge of  the  psychology  of  the  Jewish  race. 

AS  THE  LEAVES  (^Come  le  foglie>). 
Giuseppe  Giacosa  (1847-1906).  one  of  the  three 
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or  four  Rreat  plasrwrig^ts  of  modem  Italy,  be- 
gan as  a  romanticist  but  gradually  fell  beneath 
the  spell  of  the  social  and  domestic  drama  de- 
veloped in  France  by  Augier  and  the  younger 
Dumas,  and  in  Norway  by  Bjomson  and  Ib- 
sen. /As  the  Leaves,^  produced  in  1900.  seems 
consciously  reminiscent  of  Bjomson's  ^A  Bank- 
ruptcy,^ first  played  in  1874.  Both  exhibit  a 
family  grown  corrupt  through  wealth  and 
shaken  by  its  loss.  Whereas  Bjomson  is 
characteristically  optimistic  in  emphasizing  the 
regeneration  of  the  Tjalde  family  through 
work,  Giacosa  depicts  rather  the  inability  of  the 
Rosanis  to  cope  with  poverty.  Giovanni  Rosani 
finds  that  he  has  never  stiffened  the  will  of 
those  dependent  upon  him,  and  that,  in  conse- 
quence, they  are  blown  hither  and  thither  ^as 
the  leaves'  by  gusts  of  misfortune.  His  second 
wife  lies,  steals  and  succumbs  to  her  fancy  for 
a  fellow  artist.  His  son  turns  to  gambling  and 
consents  to  marry  a  disreputable  woman  in 
order  to  pay  a  debt.  His  more  worthy  daugh- 
ter struggles  in  vain  to  uplift  the  others  ana  to 
earn  a  livelihood  by  teaching  until,  discouraged, 
she  plans  to  take  her  life.  But  her  father  and 
the  lover,  her  cousin,  whom  she  has  disdained, 
both  intercept  her.  At  last  she  understands  the 
worth  of  tms  self-made  cousin  who  alone  has 
endeavored  to  assist  the  family  in  distress.  She 
will  marry  him,  since  he  at  least  has  learned 
in  the  school  of  adversity  to  be  self-sufficient. 
The  moral  purpose  of  the  dramatist  is  obvious 
here,  although  not  unduly  accentuated.  His  in- 
terest lies  in  character  rather  than  in  plot.  ^As 
the  Leaves^  has  been  successful  upon  the  stage 
in  Italy  and  France,  and  it  may  be  read  in  Eng- 
lish in  an  anonymous  version  printed  in  Drama 
(1911)  and  in  a  translation  by  Edith  and  Allan 
Updegraff  (1913)  of  three  of  Giacosa's  plays. 
Frank  W.  Chandler. 

AS  YOU  LIKE  IT.  The  joyous  and  ro- 
mantic comedy,  ^As  You  Like  It,^  was  never 
more  happily  characterized  than  by  Robert 
Louis  Stevenson  in  one  of  his  letters:  *^My 
view  of  life  is  essentially  the  comic;  and  the 
romantically  comic  ^As  You  Like  It*  is  to 
me  the  most  bird-haunted  spot  in  letters.  .  .  . 
To  me  these  things  are  the  good;  beauty, 
touched  with  sex  and  laughter;  beauty  with 
God's  earth  for  the  bacferound.  .  .  .  The 
comedy  which  keeps  the  beauty  and  touches 
the  terrors  of  our  life  (laughter  and  tragedy- 
in-a-good-humor  having  kissed),  that  is  the 
last  word  of  moved  representation;  embracing 
the  greatest  number  of  elements  of  fate  and 
character;  and  telling  its  story,  not  with  one 
eye  of  pity,  but  with  the  two  of  pity  and 
mirth.*  The  tone  of  the  play,  its  atmosphere, 
the  principal  characters,  and  the  genial  criti- 
cism of  life  which  pervades  their  words,  are 
all  suggested  in  these  words  and  scarcely  need 
further  comment. 

From  internal  evidence  —  the  quotation  of 
one  of  Marlowe's  lines  from  the  latter's 
*Hero  and  Leander,*  published  in  1598  —  and 
from  external  evidence  —  an  entry  in  the  Sta- 
tioner's register  in  1600  —  the  date  of  the  play 
is  generally  agreed  to  be  1599  or  1600.  This 
date  fits  in  admirably  with  the  chronological 
order  of  Shakespeare's  plays,  which  would  in- 
dicate that  at  the  end  of  the  period  of  his  his- 
torical plays  and  his  comedies  and  just  before 
he  entered  on  the  period  of  his  great  tragedies, 


he  found  refreshment  in  this  comedy  and  in 
^Twelfth  Night >  and  /Much  Ado  about 
Nothing.*^  It  is  not  fanciful  to  say  that  «he 
turned  with  a  sense  of  relief  and  a  long  ease- 
ful sigh  from  the  oppressive  subjects  of  his- 
tory, so  grave,  so  real,  so  massive,  and  found 
rest  and  freedom  and  pleasure  in  escape  from 
courts  and  camps  to  the  Forest  of  Ardcn.*  In 
this  play  we  are  conscious  of  *a  sunlight  tem- 

Sered  by  forest  boughs,  a  breeze  upon  his  fore- 
ead,  a  stream  humming  in  his  ears.* 
For  the  story  in  its  main  outlines  and  even 
for  much  of  the  language,  Shakespeare  was  in- 
debted to  Lodge's  <Rosalynde>  (1590).  A  com- 
parison of  the  prose  romance  and  the  play  re- 
veals the  fact  that  the  dramatist  was  indiffer- 
ent as  to  his  appropriation  of  material;  his 
main  idea  being  to  create  a  play  —  the  play's 
the  thing.  To  this  end  he  visualized  the  char- 
acters, arranged  them  in  contrasted  groups  or 
^es,  introduced  new  characters  such  as  (Torin, 
Touchstone,  Audrey  and  Jaques,  and  made  an 
organic  stmcture  out  of  what  was  incoherent 
and  desultory. 

The  pastoral  story  or  drama  had  its  origin 
in  the  tendency  —  first  in  Italy  and  then  in 
England-;- to  escape  from  the  life  of  the  city 
or  court  into  a  sort  of  Arcadia  or  ideal  world 
of  happiness.  The  main  features  of  the  pas- 
toral drama,  the  more  artificial  character  of 
which  is  parodied  in  the  Sylvius  and  Phebe 
scenes,  are  combined  in  ^As  You  Like  It*  with 
the  more  distinctively  English  ideals  of  free 
and  mral  life,  such  as  may  be  found  in  the 
Robin  Hood  ballads  and  the  dramatized  forms 
thereof.  The  careless,  happy  life  of  foresters 
and  freebooters  is  everjrwhere  manifest.  "The 
forest  of  Arden,  despite  the  presence  of  trop- 
ical plants  and  animals,  has  many  of  the  aspects 
of  the  forests  in  which  Shakespeare  wandered 
as  a  boy;  and  the  figures  of  an  artificial  Ar- 
cadia are  balanced  by  the  sun-bumt  maids  and 
men  of  the  soil.  In  a  word,  he  has  recurred  to 
the  old  tale  of  English  outlawry  and  vengeance 
which  had  been  modified  to  suit  the  demands 
of  the  Italian  pastoral.  One  of  the  chief 
sources  of  delight  in  the  play  is  the  three  lyrics, 
«Under  the  Greenwood  Tree,»  «Blow,  Blow. 
Thou  Winter  Wind,*  and  "It  was  a  Lover  ana 
his  Lass.'  In  no  other  play  does  one  get  a 
better  idea  of  the  wave  of  melody  that  swept 
over  England  in  the  Age  of  Elizabeth  —  a  time 
when  ^tinkers  sang  catches,  milkmaids  sang 
ballads  and  carters  whistled.*  The  songs  rep- 
resent that  perfect  blending  of  poetry  and 
music  —  the  first  fine  careless  rapture  of  Eng- 
lish song  which  has  never  been  recaptured.  An- 
other feature  of  the  play  is  the  large  number 
of  popular  quotations  such  as  the  Duke's  sum- 
ming up  of  the  uses  of  adversity,  the  seven 
ages  of  man  as  characterized  by  the  somewhat 
cynical  Jaques,  Rosalind's  description  of  the 
marks  of  a  lover  and  many  other  passages  and 
phrases  that  have  become  proverbial.  But 
these  passages  are  after  all  subsidiary  to  the 
characters  who  utter  them  —  all  of  them  drawn 
to  the  life.  Among  all  these  Rosalind  stands 
out  as  the  entrancing,  commanding  personality. 
Her  brightness,  joyousness,  her  happy  nature, 
*mount  and  sing  like  a  bird  let  loose  from  a 
cage.*  *The  wild-wood  freedom  of  the  forest 
is  in  her  heart,  its  beauty  in  her  eyes,  its  sum- 
mer in  her  temper.*    She  is  the  central  figure 
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throughout  the  play  and  at  the  end  naturally 
plays  the  role  of  Providence  in  setting  all 
things  right. 

Edwin  Mims, 
Head  of  English  Department,  Vanderbilt  Uni- 
versity. 

ASA,  3d  king  of  Judah.  During  the  first 
10  years  of  his  reign  his  kingdom  enjoyed 
peace  and  prosperity,  but  in  the  11th  year  he 
was  attacked  by  the  Ethiopian  king  Zerah  at 
the  head  of  a  vast  army,  which  he  completely 
routed.  On  his  triumphant  return  Asa  was 
met  by  the  prophet  Azariah,  who  encouraged 
him  to  persevere  in  the  extirpation  of  idolatry. 
In  the  36th  year  of  Asa's  reign  Baasha.  king 
of  Israel,  occupied  Ramah  and  proceeded  to 
fortify  it  as  a  frontier  barrier.  Asa  called  in 
the  aid  of  Benhadad,  king  of  Syria,  and  recov- 
ered the  city,  but  incurred  the  rebuke  of  the 
prophet  Hanani  for  seeking  help  elsewhere 
than  from  the  Lord.  The  incensed  king  threw 
the  prophet  into  prison.  He  died  after  a  pros- 
perous rdgn  of  41  years. 

ASABA,  ^-sal)^,  a  town  in  west  Africa, 

S Nigeria)  on  the  Niger  River,  150  mil^s  from 
e  coast.  It  is  the  seat  of  the  Supreme  Court 
and  contains  the  central  prison,  civil  and  mili- 
tary hospitals  and  other  public  buildings.  It 
was  the  seat  of  the  Royal  Niger  Company. 
Near  Asaba  large  deposits  of  lignite  were  dis- 
covered in  a  mineral  survey  of  southern  Nigeria. 
The  town  has  ^rown  rapidly  in  the  last  decade 
and  is  now  an  important  commercial  centre. 

ASAFCETIDA  is  a  gum  resin  obtained 
from  the  root  of  Ferula  fcetida.  Although  the 
United  States  pharmacopoeia  limits  the  produc- 
ing plant,  it  is  quite  probable  that  asafoetida  is 
obtained  from  two  or  even  three  or  four  species 
of  Ferula,  F.  narthex,  F.  fastidissima,  F.  jasch- 
keanum.  The  main  sources,  however,  are  F. 
fcetida  and  F.  narthex.  These  are  coarse  herbs 
of  the  Umhelliferce  family  distributed  through- 
out the  eastern  Asiatic  provinces  from  Persia, 
Turkestan,  Afghanistan.  The  root  is  cleaned 
from  the  leaves  and  while  growing  is  cut  off 
close  to  the  ground.  This  is  then  ^covered  with 
leaves  and  in  five  or  six  weeks  a  slice  is  cut 
off,  and  from  the  cut  surfaces  the  juice  exudes. 
This  juice  has  an  overpowering  odor,  which 
much  resembles  that  of  garlic.  This  on  thick- 
ening forms  the  asafoetida  of  commerce.  The 
chemical  composition  is  complex.  It  consists 
of  resin,  gum,  ediereal  oil,  vanillin  and  ferulaic 
acid.  Asafoetida  is  highljr  prized  in  the  East 
as  a  seasoning.  In  medicine  it  is  stimulant  to 
the  sympathetic  nervous  system  and  is  an  ex- 
cellent carminative  stimulant  and  antispasmodic. 
It  is  particularly  valuable  in  expelling  flatus 
from  the  peristalsis  it  induces.  It  is  also  used 
in  hysteria,  but  in  an  empirical  fashion. 

ASAKAWA,  a'sa-ka'wa,  Kwan-ichi,  Jap- 
anese-American anthropologist;  b.  Nihonmatsu, 
Japan,  20  Dec.  1873.  After  graduating  from 
Waseda  University  in  Toldo  he  came  to  the 
United  States  to  continue  his  studies  at  Dart- 
mouth College  and  Yale  University.  For  sev- 
eral years  he  was  lecturer  on  the  history  and 
civilization  of  east  Asia  at  Dartmouth  College. 
In  1906  he  returned  to  Japan,  where  he  was 
appointed  professor  of  English  at  Waseda  Uni- 
versity. Here  he  remained  only  a  year,  how- 
ever, when  he  returned  to  the  United  States  to 
accept  an  appointment  as  instructor  in  the  his- 


tory of  Japanese  civilization  at  Yale  Univer- 
sity, becoming  assistant  professor  in  1910. .  Au- 
thor of  ^The  Early  Institutional  Life  of  Japan* 
(1903);  <The  Russo-Japanese  Conflict:  Its 
Causes  and  Issues'  (1904);  *  Notes  on  Village 
Government  in  Japan  after  1600*  (1910); 
< Origin  of  Feudal  Land-Tenure  in  Japan* 
(1914)  ;  concluding  chapters  in  the  new  edition 
of  ^ Japan,*  edited  by  Capt  F.  Brinkley  (1904)  ; 
edited  ^ Japan*  in  the  ^History  of  the  Nations 
Series*   (1907). 

ASAM,  a-sam,  Hans  Georg,  father  of  a 
famous  family  of  Bavarian  artists:  b.  1649;  d. 
1711.  He  was  a  teacher  of  architecture  at 
Prague.  Notable  among  his  works  are  his 
frescoes  in  the  churches  at  Benediktbeuren  and 
Tegernsee.  His  son,  Cosmas  Damian  :  b.  1680; 
d.  1742,  was  also  a  painter  of  high  rank.  An- 
other son,  -(Egidius  Quirinus:  d.  about  174d 
was  a  sculptor  who  studied  at  Rome  and 
settled  in  Munich  in  1715.  Their  works  in  com- 
mon were  the  cathedral  of  Freising,  which  they 
completely  remodeled ;  the  decoration  of  the 
monasteries  of  Maria-Einsiedeln  and  Metten 
and  the  church  of  Saint  Emmeram  at  Ratis- 
bon;  the  building  of  the  Congregational  Hall 
at  Ingolstadt  and  the  church  of  Saint  John. 
Their  own  residence  was  another  of  their  ar- 
chitectural works  which  is  considered  one  of 
the  best  examples  of  the  Baroque  school  of 
architecture  in  (jermany. 

ASAMA-YAMA,  a-sa'ma-ya'm^  an  active 
volcano  of  Japan  about  50  miles  northwest  of 
Tokio,  8^280  feet  high.  Its  latest  destructive 
eruption  was  in  1783. 

ASAPH,  the  Lcvite  and  psalmist  whom 
David  appointed  as  leading  chorister  in  the 
temple.  It  is  supposed  that  his  oflice  became 
hereditary  in  his  family,  or  that  he  founded  a 
school  of  poets  and  musicians  called,  after  him, 
•the  sons  of  Asaph.* 

AS'ARABAC'CA,  a  European  herb.     See 

ASARUM. 

AS' ARUM,  a  small  genus  of  herbs  of  the 
family  Aristotochiacece,  widely  distributed  in 
rich,  shady  woods  throughout  the  northern 
hemisphere.  They  have  odd  chocolate  or  pur- 
plish, bell-shaped,  three-lobed  perianths  con- 
taining 12  homed  stamens.  The  flowers  which 
are  borne  close  to  or  upon  the  ground  are  hid- 
den by  the  kidney-shaped  or  heart-shaped 
leaves.  A.  canadense,  wild  ^ger,  or  Canada 
snake-root,  is  warmly  aromatic.  It  is  common 
in  the  eastern  United  States  and  is  often  culti- 
vated in  wild  gardens  as  are  also  the  following 
species :  A.  virginicum,  A.  ari folium,  both  com- 
mon from  Virginia  southward;  A.  caudatum,  a 
Pacific  coast  species,  A.  lemmoni  and  A.  hart" 
wegii;  both  of  the  Sierra  Nevada  of  California 
at  altitudes  of  4,000  to  7,000  feet.  A,  euro- 
peeum  is  also  cultivated.  It  was  formerly  used 
as  an  emetic,  a  role  now  played  by  ipecacuanha. 
Its  leaves  are^  still  made  into  snutfs  and  are 
deemed  efficacious  as  counter-irritants. 

ASBEN  (Sahara).    See  Air. 

ASBESTIC,  a  by-product  in  the  mining 
of  asbestos  suitable  for  wall  plaster.  It  is  a 
mixture  of  a  second  grade  asbestos  with  ser- 
pentine which  is  crushed  and  mixed  with  lime 
and  is  susceptible  of  an  excellent  finish. 
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ASBESTOS  (xiaxned  from  a  Greek  com- 
pound word  signifying  inextinguishable,  incom- 
bustible), a  fibrous  fireproof  mineral  substance, 
one  of  tlie  most  remarkable  found  in  nature. 
Several  minerals  are  mined  and  sold  as  as- 
bestos. The  most  important  is  chrysotile,  the 
fibrous  form  of  serpentine  (H4MgtSiiO»).  Ac- 
tinolite  [Ca(MgFe)a(SiOs)«]  yields  a  variety 
usually  Imown  as  hornblende  asbestos.  An- 
other variety  comes  from  the  mineral  known 
as  anthophyllite  (MgFe)SiO«.  The  fibres 
formed  by  the  chemical  combination  above 
given  are  perfectly  smooth,  and  in  this  respect 
are  different  from  all  other  known  fibres.  Par- 
adoxically, it  is  at  once  fibrous  and  crystalline, 
elastic  and  brittle,  heavy  as  a  rock  in  its  crude 
state,  yet  as  light  as  thistledown  when  treated 
mechanically.  Added  to  this,  its  fibres,  soft, 
white  and  delicate,  have,  by  their  inherent  qual- 
ity of  indestructibility,  wiuistood  the  action  of 
the  elements  since  the  world  began.  Asbestos 
is  found  widely  distributed  throughout  the 
world,  although  the  principal  supply  of  crude 
asbestos  suitable  for  the  manufacture  of  fire- 
proof cloths  and  curtains  comes  from  near 
Black  Lake  and  Thetford,  Canada,  about  75 
miles  from  Quebec,  where  it  has  been  mined 
since  1877.  The  Italian,  Corsican  and  South 
European  mineral  has  a  fine,  silk-like  fibre,  but 
is  lacking  in  the  essential  characteristic  of 
strength.  The  product  obtained  from  South 
Carolina  has  a  soft,  woodv,  yellowish  fibre, 
which  quickly  powders  under  pressure.  The 
South  African  asbestos  from  Griqua  Town  is 
of  a  dark  slate  or  black  color,  with  exception- 
ally long,  strong  fibres,  but  owing  to  its  stiff 
and  horny  texture  it  cannot  be  manufactured 
into  a  fine  fabric,  hence  the  superiority  of  the 
Canadian  asbestos  and  its  large  consumption  in 
the  United  States. 

The  asbestos  usually  occurs  in  veins,  most 
commonly  in  serpentine  rock  which  has  re- 
sulted from  the  alteration  of  basic  igneous 
rock,  usually  peridotites  (q.v.).  The  chrysotile 
commonly  occurs  with  the  fibres  across  the  vein, 
and  is  known  as  ^cross  fibre.^  The  hornblende 
asbestos  more  often  occurs  along  slip  fractures 
with  the  fibre  parallel  to  the  plane  of  slipping, 
and  is  called  ®slip  fibre.* 

The  mining  of  asbestos  differs  radically 
from  the  mining  of  other  minerals,  since  no 
shafts  are  sunk,  but  excavations  are  made  in 
the  open,  somewhat  after  the  nfianner  of  a  stone 
(jiuarry.  Canadian  asbestos,  however,  is  found 
in  narrow  veins  or  seams  about  an  inch  and  a 
quarter  in  thickness,  and  embedded  in  rock 
which  is  easily  severed  from  it.  The  rock  to 
which  the  mineral  is  attached  shows  on  fresh 
fracture  a  serpentine  mineral  of  a  green  shade 
containing  finely  divided  particles  of  chromic 
and  magnetic  iron.  The  asbestos  on  cleavage 
presents  a  brilliant,  dark-green  surface  by  re- 
flected light,  but  the  fibres  after  they  are  de- 
tached are  perfectly  white.  The  act  of  separat- 
ing the  mineral  from  its  matrix  of  rock  is 
termed  "hand  cobbing,*  and  after  this  process 
the  mineral  is  shipped  to  various  factories  in 
the  United  States. 

The  process  of  manufacture  begins  by  plac- 
ing the  asbestos  mineral  in  a  chaser  mill,  a 
machine  comprising  a  rotating  edge-wheel  re- 
volving at  the  end  of  a  radical  arm  in  a  trough, 
which  crushes  the  mineral,  dividing  the  fibres 


without  destroying  them.  The  result  is  a  snowy 
mass  of  mineral  wool  ready  for  winnowing,  a 
method  of  removing  the  minute  particles  of  rock 
still  clinging  to  the  fibres  very  much  lUce  the 
winnowing  of  grain ;  this  is  done  by  means  of  a 
blast  of  air,  which  separates  and  blows  away 
the  foreign  matter,  leaving  the  fibres  in  a  re- 
fined state  and  in  proper  condition  for  the  third 
stage  of  manufacture.  This  is  termed  air  fibre 
raising,  and  as  the  name  implies,  the  fibres  are 
raised  by  a  current  of  air  produced  by  a  blower 
of  large  dimensions  through  a  vertical  pipe  in- 
clined at  a  small  angle.  The  object  of  this  pro- 
cedure will  be  obvious,  when  it  is  stated  that 
the  air  blown  across  the  fibres  causes  those  of 
coarser  texture  to  be  deposited  in  a  compart- 
ment near  the  bottom  of  the  pipe.  The  medium 
fibres  will  be  projected  a  little  higher,  and  these 
will  fall  into  a  second  compartment.  The  finer 
fibres  will  be  blown  to  a  higher  point,  and  there 
collected,  while  the  dust  will  be  carried  to  the 
top  and  deposited.  The  fibres  are  in  this  way 
sorted  into  different  lots  according  to  their  tex- 
ture, and  are  ready  to  be  made  into  articles  for 
which  they  are  best  adapted.  The  fluffy  stuff 
now  goes  to  the  carding  room,  just  as  though 
it  were  genuine  wool  sheared  from  a  sheep  or 
pure  cotton  fresh  from  the  plant  on  which  it 
^rows,  instead  of  a  mineral  substance  that  in 
Its  original  state  was  mined  like  a  lump  of  an- 
thracite coal.  A  carding  machine,  similar  to 
that  employed  in  preparing  wool,  cotton  or  flax 
fibres  before  spinning,  has  been  adopted  by  the 
manufacturers.  The  problem  of  mechanically 
combing  these  fibres  was  no  small  one,  and  the 
carding  takes  place  in  a  machine  having  a  large 
central  rotating  cylinder  covered  with  card 
clothing,  that  is,  strips  of  leather  set  with  pro- 
jecting wires  termed  teeth.  Around  the  main 
cylinder  there  are  a  number  of  smaller  cylin- 
ders, also  provided  with  card  clothing,  which 
engages  the  teeth  of  the  central  cylinder  rotating 
in  the  reverse  direction.  This  machine  straight- 
ens out  the  fibres  and  lays  them  parallel;  after 
passing  through  the  first  breaker,  they  are  fed 
into  a  second  carding  engine  or  breaker,  which 
is  set  to  a  finer  gauge  than  the  preceding.  A 
third  and  last  carding  process  takes  place  in 
a  machine  called  a  finisher  or  condenser,  when 
all  the  irregularities  are  eliminated,  and  the 
fibres  are  stripped  from  the  final  cylinder  by 
means  of  a  fly-comb  and  are  converted  into 
unspun  threads,  when  they  are  delivered  on  a 
traveling  apron  or  endless  band,  and  are  gath- 
ered into  rows  by  reciprocating  scrapers;  they 
are  then  condensed,  and  the  process  is  continued 
in  the  coiling  cans.  In  spinning  the  yarn,  the 
rovings  are  delivered  to  tne  spindles  on  a  car- 
riage, which  then  recedes,  when  the  fibres  are 
twisted,  and  returns  when  the  spun  asbestos 
yam  is  wound  on  the  spindles.  The  spinning 
frames  do  not  draw  the  yam,  and  no  strain  is 
placed  on  it  until  after  it  is  twisted.  This 
brings  the  manufacture  of  the  fireproof  material 
to  a  point  where  it  is  to  be  woven  into  cloth, 
packing,  or  other  forms;  for  asbestos  is  used 
for  divers  other  purposes  than  those  appertain- 
ing to  theatres. 

While  adulterated  asbestos  may  be  used  in 
some  of  the  mechanical  arts,  for  theatrical  hang- 
ings its  purity  should  be  100  per  cent;  it  then 
forms  one  of  the  safest  barriers  against  the 
calamity  of  fire.    As  a  matter  of  fact,  much  of 
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that  which  is  termed  commercially  pure  asbestos 
cloth  contains  from  5  to  20  per  cent  of  com- 
bustible matter,  but  absolutely  pure  Amer- 
ican-made cloth  may  be  obtained.  Not  only  is 
purity  essential  in  asbestos  cloth  where  used  for 
protection  against  fire,  but  strength  as  well ;  and 
after  asbestos  is  subjected  to  a  high  tempera- 
ture, it  has  a  tendency  to  powder,  when,  owing 
to  its  weight,  it  may  break  through,  and  its 
utility  be  impaired. 

One  of  the  leading  manufacturers  has  made 
an  improvement  in  weaving  asbestos  cloth  for 
theatre  curtains;  it  consists  of  two  strands  of 
asbestos  spun  around  a  strand  of  high-tempera- 
ture-melting brass  wire,  so  that  the  wire  is 
completely  embedded  and  concealed.  These  as- 
bestos metallic  strands  form  the  warp,  so  that 
the  threads  run  the  long  way  of  the  cloth  when 
finished.  The  weft,  or  filling-in  cross  threads, 
is  made  of  plain,  pure  asbestos.  Such  a  curtain 
will  stand  well  under  a  severe  high-tempera- 
ture test  without  breaking.  Not  only  theatre 
curtains,  but  set  scenery  of  all  kinds  may  be 
constructed  of  asbestos.  Scenic  artists  find 
it  more  difficult  to  paint,  but  the  finer  textures 
may  be  utilized  for  this  purpose ;  and  although 
asbestos  cloth  does  not  take  colors  as  satisfac- 
torily as  cheese  cloth  and  burlap,  yet  its  use 
should  be  provided  for  wherever  audiences  are 
to  be  assembled.  Flooring  and  woodwork  in 
general  may  easily  be  replaced  by  compressed 
asbestos  fibre  board,  and  it  has  been  shown 
that  the  latter  may  be  stained,  polished  and 
finished  to  as  high  a  degree  as  wood.  All  the 
upholstery  should  be  of  pure  asbestos  cloth,  and 
carpeting  is  also  made  to  take  the  place  of  the 
combustible  vegetable  and  animal  fibres  now 
used  so  extensively.  One  of  the  peculiar  pro^ 
erties  of  asbestos  carpeting  is  that  the  longer  it 
is  in  service,  the  tougher  it  becomes. 

Asbestos  is  utilized  in  the  arts  in  many  other 
forms  than  cloth ;  it  may  be  worked  into  a  pulp, 
and  a  fireproof  paper  is  obtained.  This  paper  is 
now  used  on  roofs,  between  walls,  flooring,  etc. 
Fireproof  rope  three-eights  inch  in  diameter  for 
the  suspension  of  curtains  and  other  uses  is 
made,  having  a  tensile  strength  of  1,650  pounds 
per  foot.  High-grade  asbestos  plaster  is  fire- 
proof, sound-proof,  and  hangs  together  with 
great  tenacity  when  subjected  to  water. 

In  the  United  States  asbestos  is  produced  in 
five  States— Arizona,  California,  Idaho,  Georgia 
and  Virginia.  Of  these  Arizona  and  Georgia 
yield  the  largest  output ;  Arizona  of  high  grade 
fibre,  and  Georgia  of  fibre  below  the  spinning 
grade.  The  asbestos  of  Arizona  is  chrysotile, 
and  occurs  in  serpentine  associated  with  lime- 
stone altered  by  intrusions  of  diabase.  The 
strata  are  nearly  horizontal,  and  are  exposed 
along  the  walls  of  canyons  throughout  the  State. 
The  asbestos  is  worked  out  by  tunneline  into 
the  caiwon  wall.  Two  grades  are  secured;  one 
very  fine  and  silky,  of  first-class  spinning 
quality,  and  the  other  harsh,  splintery  and  quite 
unsuited  for  textile  purposes.  Both  qualities 
are  found  in  the  same  mine.  The  Arizona 
asbestos  has  a  much  smaller  percentage  of  iron 
than  the  Canadian  staple,  and  is,  therefore, 
better  adapted  for  electrical  insulations.  In 
Georgia  the  asbestos  mine  near  Sail  Mountain 
has  been  for  years  the  largest  producer  of 
asbestos  in  the  United  States.  Only  the  sur- 
face portion  of  the  deposit,  which  has  been 


softened  by  weathering,  is  milled  for  fibre; 
the  deeper  l3ring  rock  is  too  hard. 

California,  Idaho,  and  Virginia  produce  no 
fibre  of  spinning  grade,  and  their  output  is 
small.  It  is  used  chiefly  for  making  fibre  board 
and  heat  insulation,  and  as  a  filler  for  fire- 
proofing  cements,  plaster  and  paints. 

An  undeveloped  source,  considered  of  great 
possibilities,  is  the  area  of  asbestos-bearing 
rocks  of  Vermont,  an  extension  of  the  noted 
deposits  of  the  Quebec  region  of  Canada. 
Enough  work  has  been  done  in  this  section  to 
demonstrate  its  potential  value. 

The  marketed  production  of  asbestos  in  the 
United  States  in  1916  wias  1,479  short  tons, 
valued  at  $448,214.  In  addition  to  this  supply, 
114,978  tons  of  raw  fibre,  valued  at  $3,069,617. 
were  imported  from  Canada;  1,072  tons,  valued 
at  $223,228,  from  England;  and  112  tons,  valued 
at  $10,625,  from  British  South  Africa.  There 
was  also  imported  a  value  of  $135,064  in  manu- 
factured articles  of  asbestos,  nearly  all  of  which 
came  from  England.  The  asbestos  mines  of 
Quebec  were  extremely  active  in  1916.  Their 
shipments  amounted  to  133,339  tons,  valued  at 
$5,182,905;  of  which  the  United  States  bought 
86  per  cent.  The  market,  however,  was  so 
scantily  supplied  that  prices  rose  from  the  aver- 
age normal  of  $350  to  $400  per  ton  for  high 
grade  fibre,  to  $1,250  per  ton,  and  in  some  cases 
much  higher;  and  even  the  low  grade  short 
fibre  brought  100  per  cent  more  than  its  usual 
price.  (See  Mineral  Production  of  the  United 
States).  Consult  Cirkel,  R,  ^Chrysotile  Asbes- 
tos^ (Canada  Department  of  Mines,  Ottawa 
1910). 

ASBTORNSEN.  as-byem'sen,  Peter  Kris- 
ten,  a  Norwegian  folklorist  and  zoologist:  b. 
Christiania,  15  Jan.  1812;  d.  there,  6  Jan.  1885. 
While  pursuing  botanical  and  zoological  studies, 
and  subsequently  during  various  travels  at  gov- 
ernment expense,  he  collected  folk  tales  and 
legends,  aided  by  his  friend  Jorgen  Moe,  with 
whom  he  published  < Norwegian  Folk  Tales > 
(1842-44);  and  ^Norwegian  Gnome  Stories 
and  Folk  Legends>  (1845-48;  3d  ed.,  1870),  pro- 
nounced by  Jacob  Grimm  the  best  fairy  tales  in 
existence.  Consult  Braekstad,  <  Fairy  Tales 
from  the  Far  North>  (New  York  1897); 
Dasent,  G.,  <  Popular  Tales  from  the  Norse* 
and  <Tales  from  the  Fjeld>  (London). 

ASBOTH,  6sh'b6t,  Sandor  (Alexander), 

a  Hungarian- American  soldier:  b.  in  1811;  d. 
in  1868.  He  came  to  America  with  Kossuth  in 
1851,  and-  became  a  United  States  citizen,  serv- 
ing in  the  Civil  War  in  the  Federal  army,  at- 
taining the  rank  of  a  brevet  major-general.  He 
was  United  States  Minister  to  Argentina  when 
he  died  from  wounds  received  in  1862  and 
1864. 

ASBURY,  az'ber-1,  Francis,  the  first 
bishop  of  the  Methodist  Episcopal  Church  in 
the  United  States.  He  was  born  in  Hands- 
worth,  Staffordshire.  England,  20  Aug.  1745 ;  d. 
Spottsylvania,  Va.,  31  March  1816.  He  joined 
the  local  ministry  of  the  Methodists  at  the  age 
of  16,  the  itinerant  ministry  six  years  later,  and 
was  sent  by  John  Wesley  as  missionary  to 
America  at  the  age  of  25.  In  1772  he  was  ap- 
pointed by  Wesley  general  superintendent  of 
the  connection  in  America,  the  duties  of  which 
office  he  exercised  through  the  entire  period  of 
the  American  Revolution.    Until  the  termina- 
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tion  of  the  war  the  Methodists  of  America  had 
called  themselves  members  of  the  Church  of 
England,  and  their  ministers  laymen.  They 
now  considered  the  political  changes  of  the 
country  as  separating  them  from  that  Church, 
and  therefore  established  an  organization  for 
themselves.  Francis  Asbury  was  constituted  the 
first  bishop  of  the  new  Church  (1784),  which 
office  he  held  till  his  death.  During  the  JO  years 
of  his  episcopal  labors  he  traveled  annually 
from  the  Androscoggin  to  the  Gulf  of  Mexico, 
and  from  the  Atlantic  to  the  Mississippi,  or* 
dained  not  less  than  3,000  preachers,  and 
preached  about  17,000  sermons.  Identified 
with  the  religious  'interests  of  this  country 
through  the  two  great  struggles  which  have  so 
greatly  modified  our  political  and  social  char- 
acter, he  became  eminently  American  in  his 
sympathies  and  character,  and  left  the  mark  of 
his  native  enthusiasm  and  energy  upon  the  ec- 
clesiastical history  of  the  United  States.  He 
wrote  his  journals,  published  in  New  York 
1852.  (3  vols.). 

Bibliography.— BrifiKs,  F.  W.,  ^Bishop  As- 
bury>  (London  1874)  ;  Du  Bose,  H.  M.,  <Fran- 
cis  Asbury >  (Nashville,  Tenn.,  1909)  ;  Larrabee, 
W.  C,  < Asbury  and  His  Co-Laborers>  (Cincin- 
nati 1853);  Strickland,  W.  P.,  <The  Pioneer 
Bishop  (New  York  1858). 

ASBURY  PARK,  N.  J.,  a  dty  and  popu- 
lar summer  resort  in  Monmouth  County,  on 
the  Atlantic  Ocean,  six  miles  south  of  Long 
Branch  and  40  miles  south  of  New  York  city. 
It  is  on  the  line  of  the  Pennsylvania  and  the 
Central  Railroad  of  New  Jersey.  It  adjoins 
Ocean  Grove  on  the  north,  being  separated 
from  it  by  Wesley  Lake.  It  was  founded  in 
1869,  and  given  a  city  charter  in  1897.  It  has  a 
property  valuation  of  $3,000,000.  Asbury  Park 
and  Ocean  Grove  were  originally  laid  out  by 
members  of  the  Methodist  Episcopal  Church  for 
camp  meetings  and  other  purposes.  At  Ocean 
Grove  is  one  of  the  largest  musical  auditoriums 
in  the  country.  The  beach  front,  waterworks 
and  sewage  system  are  owned  by  the  munici- 
pality. Pop.  (1910)  10,150;  in  summer,  25,000 
and  upward 

ASCALON,  or  ASHKELON,  a  ruined 
town  of  Palestine,  on  the  searcoast,  40  miles 
west-southwest  of  Jerusalem.  It  was  noted 
during  the  Crusades,  Godfrey  de  Bouillon  gain- 
ing here  a  great  victory  over  the  Egyptians  in 
1099,  and  it  was  captured  by  the  English,  under 
Richard  I,  in  1191.  During  the  European  War 
Ascalon  was  taken  by  the  British  10  Nov.  1917. 
Its  site  is  now  a  complete  scene  of  desolation. 
See  War,  European;  Turkish    Campaign. 

ASCANIUS,  a  son  of  i£neas  and  Creusa, 
who  accompanied  his  father  to  Italy.  He  sup- 
ported iEneas  in  his  war  with  the  Latins,  and 
succeeded  him  in  the  government  of  Latium. 
His  descendants  ruled  over  Alba  for  420  years. 
He  is  known  also  as  lulus. 

ASCARIS.  See  Round-worms;  Thread- 
worms. 

ASCENDANTS,  in  law,  the  opposites  to 
descendants  in  succession.  When  a  father 
succeeds  his  son  or  an  uncle  his  nephew,  etc., 
the  inheritance  is  said  to  ascend  or  to  go  to 
ascendants. 

ASCENSION,  an  isolated  volcanic  island 
700  miles  northwest  of  Saint  Helena,  near  the 
middle   of   the    south   Atlantic    Ocean,   about 


lat.  7"  55'  S.;  long.  14*  21'  W.;  area 
about  34  sauare  miles.  It  belongs  to  Great 
Britain;  is  the  sanatorium  for  the  British  West 
African  squadron.  There  are  about  200  inhab- 
itants^ mainly  government  emplovees  and  their 
f amihes.  Ascension  is  celebrated  for  its  turtle, 
which  weigh  in  many  cases  from  500  to  800 
pounds.  This  island  was  discovered  on  Ascen- 
sion Day,  1502,  by  the  Portuguese,  and  hence 
its  name;  but  it  was  never  formally  occupied 
by  any  nation  till  Great  Britain  took  possession 
of  it  in  1815,  after  the  transportation  of  Na- 
poleon to  Saint  Helena.  The  island  is  con- 
nected by  cable  with  Buenos  Aires,  England 
and  the  Cape. 

ASCENSION,  Right,  a  term  employed 
in  astronomy  in  allusion  to  the  position  of  a 
star  or  other  heavenly  body.  Such  position  is 
known  when  we  know  the  right  ascension  and 
declination,  these  terms  corresponding  respec- 
tively to  longitude  and  latitude  as  applied  to 
the  position  of  places  on  the  globe.  Right 
ascension  is  measured  on  the  equinoctial  or 
celestial  eauator,  the  first  point  of  Aries  being 
taken  as  the  starting  point;  and  the  right  as- 
cension of  any  star  is  the  distance  measured 
eastward  along  the  celestial  equator  from  the 
first  point  of  Aries  to  the  point  where  an  hour- 
circle,  passing  through  the  star,  cuts  the 
equator.  The  right  ascension  is  easily  found 
by  means  of  the  sidereal  clock,  which,  when  the 
first  point  of  Aries  passes  the  meridian,  gives 
the  time  as  0  hours,  0  minutes,  0  seconds.  By 
noting  on  the  clock  the  time  at  which  the  body 
is  on  the  meridian,  we  obtain  the  right  ascen- 
sion in  time,  which  may  be  converted  into  de- 
grees, minutes  and  seconds  at  the  rate  of  one 
hour  to  15**. 

ASCENSION  DAY,  a  reUgious  festival 
of  many  churches  in  commemoration  of  the  as- 
cension of  the  Saviour.  It  is  a  movable  feast, 
always  falling  on  the  Thursday  but  one  before 
Whitsuntide.  It  was  first  observed  about  the 
4th  century. 

ASCETICISM  is  the  exercise  of  the  facul- 
ties in  moral  and  religious  practices,  the  applica- 
tion of  Saint  Paul's  comparison  between  an 
athlete's  and  a  Christian's  life  (1  Cor.  ix,  24, 
27).  It  is  negative,  when  the  object  of  this 
exercise  is  to  avoid  evil,  to  curb  vicious  ten- 
dencies, moderate  excessive  passion,  and  deny 
the  soul  and  body  any  indulgence  which  mig^t 
become  inordinate  or  unlawful,  and  whenever 
it  implies  active  measures  against  such  dis- 
orders as  gluttony,  sloth,  anger,  pride  and  lust, 
by  abstinence,  fasting,  watching,  self-restraint, 
modesty  and  habits  conducive  to  continence.  It 
is  positive,  when  its  object  is  the  exercise  or 
traming  in  the  virtues  which  perfect  life,  and 
the  cultivation  of  the  means  most  efficacious  for 
this  end,  such  as  devout  reading,  especially  of 
the  scripture,  meditation,  prayer,  examination 
of  conscience,  exertion  and  sacrifice  for  the 
good  of  others,  zealous  promotion  of  good 
enterprises;  in  a  word,  anything  that  can  help 
one  to  do  what  is  best,  constantly,  unhesitat- 
ingly and  with  facility.  This  is  the  aim  of  all 
true  asceticism,  whether  based  on  the  principles 
of  natural  or  of  positive  and  revealed  law. 
This  aim,  as  well  as  many  of  the  means  above 
cnimierated,  is  found  to  some  extent  in  Pagan 
and  Jewish,  as  well  as  in  Christian  asceticism. 
The  latter  employs  additional  means  of  incul- 
cating and  developing  the  habit  of  virtue,  such 
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as  the  religious  life,  divine  worship,  and  in 
particular  the  sacramental  system  of  the 
Church.  Asceticism  has  some  part  in  every 
rightly  regulated  life,  even  in  one  based  on 
purely  ethical  principles;  but  in  Christian  life 
It  is  most  systematic  and  far-reaching.  The 
whole  Christian  economy  depends  on  self-denial 
and  the  active  pursuit  of  virtue  according  to 
fixed  principles.  Every  sincere  Christian  is, 
accordingly,  an  ascetic ;  some  are  professedly  so, 
men  and  women,  whether  in  the  conventual 
cloister  or  domestic  circle,  who  strive  to  acquire 
by  daify  practice  habits  of  virtue,  and  to  ad- 
vance in  holiness.  Naturally  counsel  and  di- 
rection are  needed  in  a  matter  so  difficult,  and 
it  is  for  want  of  due  attention  to  these  that  as- 
ceticism is  often  misunderstood,  and  is  re- 
garded by  some  as  grotesque,  a  shield  for  cer- 
tain excesses  and  extravagances,  associated 
often  with  the  external  observances  of  com- 
munities like  the  Essenes,  with  the  singularities 
of  some  hermits  and  anchorites,  the  frenzy  of 
fanatics  like  the  Flagellants,  the  exclusiveness 
of  the  Brahmins,  the  ablutions  of  the  Moham- 
medan, the  dream  of  men  like  those  composing 
the  Brook  Farm  Community.  To  appreciate 
asceticism  in  its  normal  exercise,  one  must 
study  it  in  the  examples  of  men  and  women 
noted  for  its  exercise,  or  in  the  books  whose 
guidance  they  followed,  in  works  of  the  great 
ascetical  and  sermon  writers,  but  chiefly  in 
scripture,  and  in  the  life  of  Christ  and  of  per- 
sons distinguished  for  holiness. 

Bibliography. —  Bentham,  J.,  ^History  of 
Morals  and  Legislation^  (Chap.  I)  ;  Frazer,  J. 
G.,  <The  Golden  Bough>  (1900) ;  Green.  T.  H.. 
< Prolegomena  to  Ethics>  (Chap.  V^  1883): 
Harrison,  J.  E.,  *  Prolegomena  to  Study  oi 
Greek  Religion^  (1905);  Hastings, ^Encyclo- 
pedia of  Religion  and  Ethics^  (gives  a  re- 
markably complete  treatment  of  this  topic) ; 
Moore,  <  Greek  and  Roman  Ascetic  Tendencies > 
(Boston  1912)  ;  Tylor,  E.  B.,  ^Primitive  Cul- 
ture>  (1908);  Zoeckel,  O.,  <Askese  und 
Moencthum>    (1897). 

ASCETICS,  a  name  anciently  given  to 
those  Christians  who  devoted  themselves  to 
severe  exercises  of  piety,  and  strove  to  distin- 
guish themselves  from  the  world  by  abstinence 
from  sensual  enjoyments  and  by  voluntaiy 
penances.  Hence  those  writings  whidi  teach 
the  spiritual  exercises  of  piety  are  termed 
ascetic  writings.  Even  before  (Christ,  and  in 
the  time  of  the  early  (Christian  Church,  there 
were  similar  ascetics  among  the  Jews,  such  as 
the  Essenes,  also  among  9ie  philosophers  of 
Greece,  and  in  particular  among  the  Platonics. 
The  expression  is  borrowed  from  the  Greek 
word  ask&sis  (exercise),  used  to  signify  the 
spare  diet  of  the  athletde,  who,  to  prepare  them- 
selves for  their  combats,  abstained  from  many 
indulgences.  Consult  Frazer,  J.  G.,  ^The  Golden 
Bough>  (London  1900)  ;  Moore,  G.,  <Greek  and 
Roman  Ascetic  Tendencies^  (Boston  1912) ; 
Miiller,  F.  Max  (ed.),  <Sacred  Books  of  the 
East>  (London). 

ASCH,  ash,  manufacturing  town  in  the 
extreme  northwest  comer  of  Bohemia.  It  con- 
tains a  large  Protestant  and  a  newly  erected 
Roman  Catholic  diurch,  a  real-school,  schools 
of  design,  weaving,  etc.  The  inhabitants  are 
mainly  employed  m  cotton,  wooden  and  silk 
manufacture,  bleachfields  and  dye-works.  Pop. 
(1910)  21,583. 


ASCHAFFENBURG,  ^-sha'f«n-burg,  a 
town  of  Bavaria,  26  miles  east-southeast  of 
Frankfort  The  chief  edifice  is  castle  of  Johan- 
nisberg,  built  in  1605-14.  There  is  also  the 
Pompeianum,  an  edifice  built  by  King  Louis  of 
Bavaria,  in  imitation  of  the  Casa  del  questore 
(commonly  called  the  Castor  and  Pollux 
House)  at  Pompeii.  The  principal  industries 
are  the  manufactures  of  colored  paper,  tobacco 
and  liquors.  There  are  also  large  breweries, 
and  an  extensive  trade  is  done  in  wine  and  tim- 
ber. Aschaffenburg  long  belonged  to  the  arch- 
bishops of  Mainz.    Pop.  31,000. 

ASCHAM,  aslcam,  Roger,  English 
scholar:  b.  Kirby  Wiske,  Yorkshire,  1515;  d. 
London,  30  Dec.  1568.  While  still  a  child,  he 
was  taken  into  the  family  of  Sir  Anthony  Wing- 
field  and  educated  with  the  latter's  children. 
He  made  rapid  progress  in  English  and  classical 
studies,  and  was  taught  archery  by  Sir  Anthony 
himself.  The  same  generous  patron  sent  him 
in  1530  to  Saint  John's  College,  Cambridge, 
where  he  read  nearly  all  extant  Latin  literature, 
acquiring  an  ele^nt  Latin  style  that  proved 
most  useful  to  him  later,  and  developed  an  es- 
pecial aptitude  for  Greek,  which  he  taught  to 
students  younger  than  himself.  Besides  this, 
he  paid  some  attention  to  mathematics,  became 
an  accomplished  musician,  and  acquired  re- 
markable skill  in  penmanship.  He  received  his 
B.A.  degree  in  February  1533-34,  and  became  a 
fellow  of  his  college.  His  reputation  for 
Greek  learning  soon  brought  him  many  pupils, 
several  of  whom  later  rose  to  distinction,  and 
students  from  other  colleges  attended  his 
lectures.  In  five  years,  he  afterward  said, 
Sophocles  and  £uripides  had  become  at  his  col- 
lege as  familiar  as  Plautus  had  been  previously, 
and  Demonsthenes  was  as  much  discussed  as 
Gcero.  The  beauty  of  his  handwriting  and 
the  purity  of  his  Latin  led  to  his  being  em- 
ployed to  write  the  official  letters  of  the  uni- 
versity. He  took  an  active  part  in  the  contro- 
versy as  to  the  correct  mode  of  pronouncing 
Greek,  opposing  Sir  John  Cheke's  system,  but 
later  adopting  it.  In  1543-44  he  wrote  his 
famous  treatise  on  archery,  ^Toxophilus,*  and 
in  person  presented  a  copy  of  it  to  HenVy 
VIII,  who  so  approved  of  the  work  that  he 
gave  the  author  an  annual  pension  of  £10, 
which  was  renewed  by  Edward  V  I,  whose  Latin 
secretary  Ascham  became.  In  1548  he  was 
appointed  tutor  to  Princess  Elizabeth.  He  read 
with  her  all  <  Cicero,  >  the  greater  part  of  <Livy,> 
the  ^New  Testament^  in  Greek,  <Isocrates,* 
^Sophocles,*  and  portions  of  ^Cyprian*  and 
^Melancthon.^  Two  ^ears  later  he  was  nomi- 
nated secretary  to  Sir  Richard  Morysin,  am- 
bassador to  the  Emperor  Charles  V.  Their 
headquarters  were  at  Augsburg,  but  Ascham 
made  trips  to  Louvain,  Halle,  Innsbruck,  Venice 
and  Brussels,  visiting  famous  teachers  and  schol- 
ars. He  lived  on  excellent  terms  with  Sir  Rich- 
ard, reading  Greek  with  him  five  days  in  the 
week.  The  death  of  Edward  caused  the  recall  of 
the  embassy  in  1553,  when  Ascham  became  Latin 
secretary  to  Queen  Mary.  With  the  accession 
of  Elizabeth,  he  was  continued  in  his  offices, 
and  became  in  addition  private  tutor  to  the 
Queen,  reading  several  hours  a  day  with  her  in 
the  learned  languages.  She  bestowed  on  him 
the  prebend  of  Wetwang  in  York  Cathedral 
5  Oct.  1559.    His  last  years  were  filled  with 
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anxiety  and  care  due  to  domestic  afflictions  and 
pecuniary  embarrassment.  Between  1563  and 
his  death  he  found  relief  in  the  composition  of 
his  best  known  work,  ^The  Scholemaster,*  of 
which  he  completed  two  books.  The  first  is  a 
general  discussion  of  education  with  arguments 
in  favor  of  inducing  a  child  to  study  by  gentle- 
ness rather  than  by  force.  The  second  is  an 
exposition  of  his  famous  method  of  teaching 
Latin,  by  means  of  ^'double  translation,®  etc.,  a 
method  which  has  been  endorsed  by  all  subse- 
quent writers  on  the  theory  and  methods  of 
education.  When  Queen  Elizabeth  heard  of 
Ascham's  death,  she  is  said  to  have  exclaimed 
that  she  would  rather  have  cast  £10,000  into 
the  sea  than  to  have  lost  her  tutor,  Ascham. 
Scholars  in  England  and  on  the  Continent 
mourned  for  him,  and  expressed  their  grief  in 
stately  Latin  verses.  In  English  literature 
Ascham  has  a  secure  place  on  account  of  the 
strength  and  vigor  of  his  English  prose,  highly 
Latinized  though  it  was  in  construction  and 
vocabulary.  His  style  is  without  the  tricks  that 
Lyby  introduced,  and  has  an  easy  flow  and 
straightforwardness. 

Bibliography. —  By  far  the  best  edition  of 
Ascham's  writings  is  ^The  Whole  Works  of 
Roger  Ascham  .  .  .  with  a  Life  by  Dr.  J.  A. 
Giles  >  (3  vols,  in  4  parts,  London  1864-65). 
This  edition  includes  295  Latin  and  English  let- 
ters, many  printed  for  the  first  time.  ^Toxo* 
philus*  was  first  published  in  1545;  other  edi- 
tions appeared  in  1571,  1589,  1788.  1821,  1865 
(hv  J.  A.  Giles),  1868  (by  E.  Arber).  <The 
$cnolemaster>  was  first  issued  1570,  and  was 
followed  by  editions  in  1571,  1572,  1573,  1579, 
1583,  1589,  1711,  1743.  Prof.  J.  E.  B.  Mayor 
published  the  best  modem  edition  1863,  and  E. 
Arber  reprinted  the  first  edition  1879.  The 
best  exposition  of  Ascham's  educational  sys- 
tem is  in  R.  H.  Quick's  <  Essays  on  Educational 
Reformers>  (1868).  His  English  works, 
edited  by  Wright,  were  published  in  1905. 

ASCHBACH,  ash-baH,  Joseph,  German 
historian :  b.  Hochst,  on  the  Main.  29  April  1801 ; 
d.  Vienna,  25  April  1882.  He  studied  at 
Heidelberg,  at  first  taking  up  philosophy  and 
theology  and  later  history.  In  1842  he  was  ap- 
I>ointed  professor  of  history  at  Bonn  Univer- 
sity. Nine  years  later  he  was  called  to  fill  the 
same  position  at  the  University  of  Vienna, 
where  he  remained  until  1872.  In  his 
<Geschichte  der  Westgoten>  (Frankfurt  1827) 
he  cleared  up  what  had  been  until  then  a  very 
obscure  period  in  history.  Among  his  other 
works  are  ^Geschichte  der  Omajjaden  in 
Spanien^  (1829) ;  <Geschichte  Kaiser  Sigis- 
munds*  (1834-45)  ;  ^Geschichte  der  Wiener 
Universitat^  (1865) ;  ^Roswitha  und  Konrad 
Celtes>   (1867). 

ASCH£RSLEB£N»  a'shers-la'ben,  a  town 
of  Prussian  Saxony,  in  the  district  of  Magde- 
burg. It  is  walled  and  entered  by  five  gates, 
and  contains  several  churches,  a  synagogue, 
and  a  real-school  of  the  first  class.  There  are 
manufactures  of  woolen  goods,  paper,  sugar, 
artificial  manures,  earthenware,  etc.^  Among 
several  interesting  ruins  in  the  vicinity  is  the 
old  castle  of  Askanien,  the  cradle  of  the  house 
of  Anhalt.    Pop.  about  29,000. 

ASCHERSON,  a'sher-zon,  Paul  Fried- 
rich  August,  German  botanist:  b.  Berlin,  4 
June  1834;  d.  1913.    In  1873  he  was  appointed 


professor  of  botany  at  the  University  of  Berlin. 
A  few  months  later  he  accompanied  Rohlfs  as 
botanist  on  an  expedition  to  the  Libyan  Desert. 
The  following  winter  he  paid  a  visit  alone  to 
the  Little  Oasis.  In  1884  he  was  appointed 
custodian  of  the  Botanical  Museum  in  Berlin. 
Among  his  works  are  *  Flora  der  Provinz 
Brandenburg^  (Berlin  1864) ;  ^Synopsis  der 
mitteleuropaischen  Flora*  (2d  ed.,  1912).  He 
also  collaborated  with  Rohlfs  on  ^Reise  von 
Tripolis  nach  der  Oase  Kufra.> 

ASCIANS,  iish'yanz,  people  who  live  on 
the  equator  and  consequently,  at  midday,  twice 
a  year,  have  the  sun  directly  overhead. 

ASCIDIANy  a  marine  animal,  so  called 
from  Ascidia,  a  genus  of  Tunicata.  Ascidians 
were  once  regarded  as  mollusks,  and  afterward 
as  worms,  but  when  their  embryology  and  early 
stages  were  studied  an4  it  was  found  that  they 
passed  through  a  tadpole-like  stage,  in  which 
the  tail  is  supported  by  a  notochord,  and  that 
in  other  respects  they  approached  the  verte- 
brates, they  were  placed  with  the  vertebrates  in 
the  group  Chordata.  The  simple  ascidians  at- 
tain to  a  large  size,  A,  callosa  oeing  about  two 
inches  in  diameter,  quite  round  and  in  shape 
and  color  much  like  a  potato.  The  ®sea-peach^ 
{Cynthia  pyriformis)  is  of  the  size  and  general 
shape  of  a  peach,  with  its  rich  bloom  and  red- 
dish tints.  It  is  common  at  a  depth  of  10  to  50 
fathoms  on  both  sides  of  the  north  Atlantic 
While  other  forms,  as  Boltenia,  are  stalked  and 
fixed  to  the  bottom,  certain  pelagic  forms,  as 
Pyrosoma  and  Salpa  (q.v.),  are  free-swinmiing. 
The  compound  ascidians,  such  iais  Amaracium, 
grow  in  white  or  reddish  masses  on  sea-weeds, 
rocks,  shells,  etc.,  the  individual  animals  being 
minute.  The  interesting  form  Perophora  grows 
in  bunches  on  piles  and  wharves  on  the  south- 
em  coast  of  New  England ;  it  is  perfectly  trans- 
parent, so  that  the  heart  and  circulation  of  the 
blood  can  readily  be  observed  under  the  micro- 
scope. The  heart  is  a  straight  tube,  open  at 
each  end;  after  beating  for  a  number  of  times, 
throwing  the  blood  with  its  corpuscles  in  one 
direction,  the  beatings  or  contractions  are  regu- 
larly reversed,  and  the  blood  forced  in  an  oppo- 
site direction.  For  a  general  account  of  the 
anatomy,  development  and  metamorphoses  of 
these  animals,  see  Tunicata. 

ASCLE'PIADA'CEiE,  a  family  of  more 
than  200  genera  and  2,000  species  of  dicotyledon- 
ous herbs  and  shrubs,  most  of  them  with  milky 
juice  and  many  of  them  twining.  The  species 
are  widely  distributed  in  the  temperate  and 
tropical  zones  of  both  hemispheres  and  are  es- 
peaally  abundant  in  Africa.  They  differ 
greatly  in  their  characteristics  and  uses;  some^ 
like  Stephanotis  floribunda,  are  delightfully  fra- 
grant; others,  like  Stapelia  gigantea,  carrion 
flower,  are  repellantly  odoriferous.  Some  spe- 
cies yield  a  fibre  from  their  stems  or  their 
pods;  some  are  used  in  medicine;  others  are 
planted  for  ornament  They  are  characterized 
by  opposite  or  whorled,  seldom  scattered,  entire 
leaves  «vithout  stipules;  umbels  of  symmetrical 
flowers,  without  calyx  and  with  a  five-parted 
corolla  with  often  reflexed  lobes;  five  stamens 
attached  to  the  corolla  and  more  or  less  united 
around  the  stigma;  pollen  grains  more  or  less 
coherent;  the  ovary  composed  of  two  carpels; 
style  short;  stigma  discoid;  fruit  a  follicle  or 
pod ;  seed  flattened,  with  long  silky  hairs,  which 
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buoy  it  up  in  the  air  for  dispersal;  cotyledons 
flat  In  the  United  States  Asclepias  (q.v.).  or 
milkweed,  is  the  principal  genus.  Some  of  the 
more  important  genera  are  as  follows:  Mars- 
denia,  Stephanotis.  Ceropegia,  StapeUa,  Hoya, 
Gonolobus,  Peripfoco,  Asclepias,  Cynanchum, 
Vincetoxicum. 

ASCLBPIADES,  aslcl^-pf^-dez,  the  name 
of  several  ancient  Greek  writers  —  poets,  gram- 
marians, etc. —  of  whom  little  is  known,  as  well 
as  of  several  physicians,  the  most  celebrated  of 
whom  was  Asclepiades,  of  Bithjrnia,  who  ac- 
quired considerable  repute  at  Rome  about  the 
beginning  of  the  1st  centurv  b.c.  Though  it  is 
doubtful  if  he  ever  learned  either  medicine  or 
physiology,  he  obtained  some  measure  of  suc- 
cess by  prescribing  adherence  to  simple  hygienic 
rules. 

ASCLEPIAS,  milkweed,  silkweed,  the 
type  genus,  of  about  125  species,  of  the  family 
Asclepiadacea  (q.v.)^  the  species,  of  which  are 
mostly  erect  perenmal  weeds  with  thick,  deep 
roots  common  in  pastures  and  waste  places. 
Some  furnish  a  fibre  strong  enough  for  ropes, 
and  the  silky  'down  attached  to  the  seeds  is 
often  used  for  stuffing  pillows,  etc.  The  young 
shoots  of  some  species  are  occasionally  cooked 
like  asparagus,  which  they  are  said  to  resemble 
somewhat  A,  tuberosa,  butterfly-weed,  pleu- 
risy root,  common  in  dry  banks  and  fields  from 
New  England  to  Florida,  is  very  showy  and 
seems  to  deserve  a  place  in  the  flower-garden. 
Other  welUknown  American  species  are  A, 
rubra,  A.  purpurascens.  A,  syrioca,  etc.  The 
few  species  cultivated  for  ornament  in  America 
are  mostly  foreign.  The  genus  is  named  in 
honor  of  the  Greek  god  Asclepine,  since  some 
of  the  species  are  reputed  carminatives,  sud- 
orifics  and  expectorants.  Medicinally  the  milk- 
weeds are  of  secondary  value  only.  They  arc 
irritants,  and  cause  nausea,  vomiting  and  diar- 
rhoea. They  also  cause  diuresis  and  diaphoresis, 
but  their  exact  action  is  in  need  of  investigation. 

ASCOLI,  aslco-le,  Graziado  Isaia,  Jewish- 
Italian  philologist:  b.  Gorz,  Austria,  16  July 
1829:  d.  1907.  At  the  age  of  16  he  had  pre- 
pared a  paper  on  south-European  dialects 
which  showed  remarkable  originality.  In  spite 
of  the  fact  that  he  had  had  no  collegiate  train- 
ing, he  was,  after  the  publication  of  his  first 
work,  ^Studi  orientali  linguistici^  (1854),  ap- 
pointed professor  of  philology  at  the  Acaaemy 
of  Milan.  He  was  elected  a  member  of  the  In- 
stitute of  France,  and  of  the  Academies  of 
Vienna,  Budapest,  Berlin  and  St.  Petersburg, 
and  in  1888  to  the  Italian  Senate.  His  most 
notable  work  is  ^Saggi  ladini>  (1873). 

ASCOLI,  or  ASCOLI  PIC£NO,  aslco-le 
pecha'no  (the  ancient  Asculum),  an  Italian 
town,  90  miles  northeast  of  Rome.  The  town, 
one  of  the  most  ancient  in  Italy,  is  well  built, 
and  contains  many  handsome  edifices  and  noble 
mansions,  and  the  remains  of  an  ancient  the- 
atre, temples,  etc.  It  has  manufactories  of 
woolen  cloths,  leather,  hats,  cream  of  tartar, 
chinaware,  sealing-wax,  paper  and  glass.  It 
has  an  active  trade,  and  its  port,  at  the  moyth 
of  the  river  Tronto,  is  much  frequented  by 
coasting  vessels.     Pop.  about  30,000. 

ASCOLI  SATRIANO  (anc.  Asculum 
Apmum),  a  town  of  southern  Italy,  20  miles 
south  of  Foggia.    Pop.  about  10,000. 


ASCOMYCBTES,  a  large  and  important 
pn^oup  of  fungi,  so  called  from  their  spores  be- 
ing contained  in  asci  or  sacs.  This  group  in- 
cludes mildews,  rusts,  smuts,  the  truffle,  the 
morel  and  (according  to  Schwendener  and  other 
authorities)  the  lichens.  Consult  Engler  and 
Prantl,  ^Die  natiirlichen  Pflanzenfamilien.' 
See  Fungi. 

ASCONIUS  (QuiNTus  A.  Pedianus),  a 
Roman  historian  of  the  1st  century  a.d.,  who 
wrote  a  life  of  Sallust,  a  reply  to  the  critics  of 
Vir^l,  and  valuable  commentaries  to  Cicero's 
orations,  some  of  which  are  extant. 

ASCOT,  a  celebrated  English  race-course 
in  Berkshire,  near  the  southwest  extremity  of 
the  Windsor  park  and  29  miles  southwest  of 
London.  The  annual  races,  which  take  place 
in  the  second  week  in  June,  are  attended  by 
the  fashionable  and  sporting  public.  From  the 
accounts  of  the  master  of  horse  for  the  year 
1712  it  would  appear  that  they  were  instituted, 
not  in  1727,  as  is  commonly  supposed,  but  by 
Queen  Anne  on  6  Aug.  1711,  Consult  Caw- 
thorne,  <  Royal  Ascot >    (1902). 

ASDOOD,  or  ASDOUD,  a  seaport  of 
Palestine,  on  the  Mediterranean,  35  miles  west 
of  Jerusalem.  It  was  the  Ashdod  of  scripture, 
one  of  the  five  confederate  cities  of  the  Philis- 
tines and  one  of  the  seats  of  the  worship  of 
Dagon  (1  Sam.  v,  5).  It  occupied  a  command- 
ing position  on  the  high  road  from  Palestine  to 
£gypt,  and  was  never  subdued  by  the  Israelites. 
It  sustained  against  Psammetichus  a  siege  of  29 
years;  was  destroyed  by  the  Maccabees,  and 
restored  by  the  Romans.  It  is  now  an  insignifi- 
cant village,  from  which  the  sea  is  constantly 
receding. 

ASELLI,  a-sSrie^  Gaspare,  a  famous  Ital- 
ian physician:  b.  Cremona  about  1580;  d.  1626. 
He  was  professor  of  anatomy  and  surgery  at 
Padua,  and  in  1623  discovered  the  lacteal  ves- 
sels, which  he  seems,  however,  never  to  have 
understood  or  described  with  complete  accur- 
acy.   He  left  a  treatise,  <De  Lactibus>  (1627). 

ASELLUS,  a  fresh-water  isopod  crusta- 
ceaiK  allied  to  the  wood-lice  (q.v.),  common  in 
ponds  and  standing  water,  under  sticks  and 
stones,  and  in  open  caves.  These  crustaceans 
differ  from  the  common  pill  bugs  of  the  land 
in  having  a  pair  of  rather  long  forked  two- 
jointed  caudal  appendages  and  antennae  of  the 
second  pair  reaching  to  the  felson.  The  body 
is  broad  and  flat,  with  a  broad  shield-like  telson, 
formed  by  the  fusion  of  the  last  abdominal  seg- 
ments. There  are  six  pairs  of  legs  arising  from 
the  middle  region  of  the  body  between  the  head 
and  telson.  The  female  carries  her  e^gs  under 
her  breast,  behind  the  head.  Respiration  is 
carried  on  by  several  pairs  of  broad,  gill-like 
sacs  appended  to  the  broad,  fiat,  abdominal 
legs.  Blind  individuals  occur  in  caves,  which 
are  allied  to  the  true  blind  Asellus  ctBcidoi^a. 

ASEN,  a's^n,  in  northern  mythology,  the 
most  powerful  of  the  gods.  They  included  12 
gods  and  the  same  number  of  goddesses,  among 
the  most  renowned  of  whom  were  Odin,  Thor. 
Baldur,  Freyr,  Frigga,  Freyja,  Idunna,  Eira  and 
Saga.  Their  dwelling-place  was  Asgard. 
Though  this  worship  was  native  only  to  the 
tribes  of  Scandinavia,  its  influence  extended 
throughout  ancient  (krmany,  and  may  still  be 
traced  in  many  German  proper  names.    Thus 
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the  German  names  of  the  days  of  the  week 
which  through  the  Saxons  became  incorporated 
into  the  English  language,  are  derived  from  this 
mythology  (see  Asgard).  Asen  was  also  the 
name  of  several  mediaeval  czars  of  Bulgaria. 

ASENATH,  the  daughter  of  Potipherah, 
priest  of  On,  and  the  wife  of  Joseph  (Gen.  xli, 
45.  50). 

ASEPSIS.    See  Antiseptics. 

ASEXUAL  GENERATION.  See  Par- 
thenogenesis. 

ASGARD,  as'gard,  the  home  of  the  JEsir, 
or  Asen,  and  the  Olympus  of  northern  mythol- 
ogy. The  city  of  Asgard  is  fabled  to  have  been 
built  in  the  middle  of  Ida's  plain,  the  very  centre 
of  the  universe.  Here  the  iEsir  erected  a  court 
for  themselves  with  seats  for  12  and  one  high 
seat  for  Odin,"  the  All- father,  and  also  a  lofty 
abode  for  the  goddesses,  called  Vingolf.  They 
worked  diligently,  played  at  games,  were  rich 
in  gold  and  all  precious  things,  and  happy,  till 
three  maidens  from  Jotunheim,  the  giants' 
world,  crossed  Ida's  plam  and  entered  Asaheim, 
when  corruption  spread  among  its  inmates.  As- 

fard  had  many  mansions,  the  largest  and  no- 
lest  of  which  was  Gladsheim;  while  another, 
not  so  spacious,  but  the  fairest  of  all  and 
brighter  than  the  sun,  was  called  Gimli.  See 
Scandinavian  Mythology. 

ASGILL,  as'gH,  John,  English  writer:  b. 
Hanley  Castle  1659;  1  1738.  He  was  bred  to 
the  law,  and  gained  considerable  reputation, 
not  only  by  skill  in  his  profession,  but  from  his 
pamphlet  declaring  that  man  might  pass  into 
eternal  life  without  dying.  In  1703  he  took  his 
seat  in  the  Irish  Parliament,  but  was  dismissed 
after  four  days  on  account  of  his  so-called 
blasphemous  pamphlet.  In  1705  he  sat  in  the 
English  Parliament  for  Bramber;  but  in  1707 
he  was  expelled,  nominally  on  account  of  his 
unlud^r  pamphlet,  but  really  perhaps  because 
of  his  debts.  The  remainder  of  his  life  he  spent 
in  the  Fleet  and  King's  Bench  prisons,  in  one  of 
which  he  died.  He  wrote  a  number  of  pam- 
phlets a^inst  the  Pretender  in  behalf  of  the 
Hanoverian  succession. 

ASH  (Fraxinus)t  a  genus  of  about  50  spe- 
cies of  hardy,  ornamental  trees  of  the  family 
Oleacece,  natives  mainly  of  North  America, 
Europe  and  western  Asia.  The  species  are 
prized  for  street  and  park  planting  for  which 
their  usually  tall  pyramidal  or  broad-topped  hab- 
it and  light  green  foliage,  which  turns  yellow 
or  purple  in  autumn  but  which  falls  early, 
make  them  specially  attractive.    From  the  ele- 

fance  of  their  forms  several  species,  notably  the 
rst  mentioned  below,  have  been  called  the 
Venus  of  the  forest;  the  oak  being  the  Her- 
cules. The  leaves  are  rather  large,  opposite, 
pinnate  and  deciduous;  the  flowers  greenish  or 
whitish  in  panicles,  appearing  either  before, 
with  or  after  the  leaves;  the  fruits  are  rather 
.  small  samaras.  Since  grass  and  other  plants  do 
not  grow  well  in  the  immediate  vicinity  of  the 
ash  it  is  not  a  good  lawn  species.  The  common 
ash  {Fraxinus  excelsior)^  a  native  of  Europe 
and  western  Asia,  found  in  its  perfection  upon 
loamy  soil,  often  attains  a  height  of  120  or  even 
150  feet.  It  also  thrives  in  exposed  and  ele- 
vated situations  better  than  many  other  trees. 
Its  naked  flowers  appear  long  before  the  leaves, 
which  drop  early  in  the  autumn,  but  during  the 


summer  are  very  ornamental.  Its  leaflets  are  ses- 
sile and  toothed  Its  tough,  hard,  white  wood 
makes  excellent  fuel  and  is  highly  valued 
for  turning  (for  carriage  wheels  especially) 
when  the  tree  has  grown  rapidly,  since  the 
toughness  is  then  very  great.  It  is  then  particu- 
larly valuable  for  carriage  shafts,  ladders,  and 
handles  of  agricultural  tools,  such  as  rakes, 
pitchforks  andfhoes,  where  pliability,  toughness 
and  lightness  are  essential.  For  such  uses  its 
only  important  rival  in  America  is  the  hickory. 
When  p^narled,  as  it  occasionally  is,  it  is  pre- 
pared like  <^curfy»  maple  for  cabinet  work  and 
furniture,  especially  fine-grained  specimens  be- 
ing used  as  veneer.  The  bark  is  used  to  some 
extent  in  leather  tanning.  A  large  number  of 
cultivated  varieties  have  been  produced,  among 
which  the  most  remarkable  are :  monopkylla, 
with  simple  instead  of  compound  leaves  or  with 
only  one  or  two  small  leaflets  at  the  base  of 
the  msun  leaf-blade;  albo-marginata,  the  leaflets 
of  which  are  bordered  with  white;  alho-varie^ 
gata,  with  mottled  white  and  green  leaflets; 
aurea,  yellow-branched;  aurea-pendula,  droop- 
ing yellow  branches;  pendula,  dne  of  the  best 
weeping  trees;  crista,  with  curled  and  twisted 
very  dark  green  leaves.  The  American  or 
white  ash  (F.  americana),  a  very  variable 
species  common  from  New  Brunswick  to 
Florida  and  westward  to  Minnesota  and  Texas, 
attains  about  the  same  size  as  the  preceding 
species,  but  has  lighter  bark  and  leaves.  The 
leaflets  have  short  stalks  and  are  entire.  In 
rich,  moist,  dense  woods  the  trunks  often  attain 
a  height  of  40  feet  without  a  branch,  thus  fur- 
nishing valuable  timber,  which  is  used  for  the 
same  purposes  as  that  of  the  preceding  species. 
There  are  many  varieties  which  more  or  less 
resemble  those  of  the  common  ash.  The  black 
or  water  ash  (F.  nigra),  common  in  swamps 
and  upon  stream  banks  from  Nova  Scotia  to 
Minnesota  and  southward  to  Missouri  and  Vir- 
ginia, often  attains  a  height  of  80  feet  Its 
wood  is  softer  than  that  of  the  preceding,  but, 
being  tough  and  easily  separable  longitudinally 
into  layers,  is  largely  used  for  veneer,  baskets, 
barrel  staves  and  hoops.  The  red  ash  (F.  penn- 
sylvanica)  is  common  in  low  ground  from  mari- 
time Canada  to  Florida,  being  especially  abun- 
dant in  the  swami)s  of  Pennsylvania,  Mar>4and 
and  Virginia.  It  is  rare  west  of  Ohio,  though 
found  as  far  west  as  Dakota  and  Minnesota.  It 
resembles  the  American  ash  in  uses  and  in  gen- 
eral appearance.  The  interior  of  the  outer  bark 
of  the  branches  is  cinnamon  color  or  red  when 
fresh.  The  blue  ash  (F,  quadrangulata),  com- 
mon in  rich,  dry  or  moist  woods  from  Michigan 
and  Minnesota  to  Tennessee  and  Arkansas,  and 
especially  abundant  in  Ohio  and  Kentucky,  at- 
tains a  height  of  80  to  120  feet.  Its  branches 
are  more  or  less  four-angled,  hence  the  spe- 
cific name.  The  inner  bark  3rields  a  blue  color 
when  steeped  in  water,  hence  the  common  name. 
The  green  ash  (F.  lanceolata),  a  species  very 
widely  distributed  over  eastern  Canada  and  the 
United  States,  is  so  called  from  the  brilliant 
green  of  its  young  shoots.  It  is  extensively 
planted  to  form  wind-breaks  in  Minnesota  and 
the  Dakotas  on  account  of  its  extreme  hardiness 
and  because  it  is  easily  propagated  by  seeds  and 
also  because  it  grows  very  rapidly.  It  is  less 
valued  for  its  wood  than  the  white  ash,  but  is 
useful   for  fuel.     The  Carolina  or  water  ash 
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(P.  caroliniana)  seldom  exceeds  40  feet  in 
height,  but  is  noted  for  its  very  large  leaflets. 
It  is  distributed  from  Virginia  to  Florida  and 
westward  to  Arkansas  and  Texas,  being  most 
plentiful  in  swamps,  along  watercourses  and  in 
damp,  rich  woods.  Its  wood  is  used  like  that 
of  the  white  ash.  F.  cuspidaia,  a  native  of  the 
southwestern  United  States  and  northern 
Mexico,  is  a  shrub  or  small  tree  which  seldom 
exceeds  20  feet  in  height,  and  on  account  of  its 
conspicuous  panicles  of  fra^ant  flowers  is 
often  planted  in  temperate  climates  for  orna- 
mental purposes.  F.  velutina,  another  species 
of  the  same  region,  seldom  attains  a  height  of 
50  feet,  and  not  being  hardy  is  confined  to 
southern  planting.  The  manna  or  flowering  ash 
(F.  Omus),  a  native  of  southern  Europe  and 
western  Asia,  is  a  small  tree  25  feet  tall  which 
resembles  the  common  ash.  It  furnishes  manna 
(q.v.).  It  is  a  native  of  Greece.  Many  other 
species  are  of  botanical,  economic  or  ornamen- 
tal interest,  but  probably  none  of  as  much  im- 
portance as  the  species  mentioned.  The  moun- 
tain ash  (q.v.),  a  member  of  the  family  Mala- 
cece  obtains  its  name  from  its  ash-like  leaves. 
Consult  Nicholson,  ^Dictionary  of  Garden- 
ing* (1888)  ;  Bailey,  ^Standard  Cyclopedia  of 
Horticulture*   (1914). 

ASH-LEAVED     MAPLE.        See     Box 

Elder. 

ASH-WEDNESDAY,  the  first  day  of 
Lent  in  the  Western  Church,  so  named  from  the 
ceremonial  use  of  ashes  as  a  symbol  of  peni- 
tence in  the  service  for  the  day.  The  ceremony 
is  of  great  antiquity,  being  confined  at  first  to 
those  performing  a  public  penance.  Later  it 
was  extended  to  the  entire  congregation.  In 
1191  its  universal  use  was  first  sanctioned  by 
Pope  Celestin  III.  The  present  custom  in  the 
Roman  Catholic  Church  is  to  take  the  ashes, 
made  by  burning  the  palms  or  their  substitutes 
used  in  the  ceremonial  of  the  previous  Palm 
Sunday,  and  after  a  prayer  the  priest,  dipping 
his  thumb  in  the  ashes,  marks  those  present,  as 
they  kneel,  with  the  sign  of  the  cross  on  the 
forhead,  or,  in  the  case  of  clerics,  on  the  place 
of  tonsure,  with  the  words:  Memento,  homo, 
quia  pulvus  es  et  in  pulverem  reverteris  (Re- 
member, man,  that  thou  art  dust  and  into  dust 
thou  shalt  return).  Of  the  Reformed  churches 
the  Anglican  Church  and  the  Protestant  Epis- 
copal Church  in  the  United  States  alone  have  a 
special  service  for  this  day.  In  the  former  a 
series  of  denunciations  against  sinners — the 
commination  —  and  penitential  prayers  are  ap- 
pointed to  be  read;  but  in  the  American  only 
the  penitential  prayers.  Consult  Duchesne,  L., 
<  Christian  Worship,  >  translated  by  M.  L.  Mc- 
Clure  (London  1904)  and  Wetzer  and  Welte 
^Kirchenlcxikon.^ 

ASHANTI,  or  ASHANTBB,  ^-shan'te,  a 
former  negro  kingdom  of  western  Africa,  since 
27  Aug.  1896,  a  British  colony  of  the  Gold 
Coast  administered  by  its  governor,  under  a 
separate  constitution,  and  definitely  annexed, 
26  Sept.  1901.  Its  boundaries  defined  22  Oct. 
1906,  enclose  an  area  of  20,000  square  miles.  It 
is  in  general  hilly  and  is  largely  covered  with 
forests.  It  is  well  watered  and  extremely 
fertile,  but  the  climate  is  unhealthful.  Among 
the  trees  are  the  baobab,  palms  and  cotton  trees. 
The  crops  are  chiefly  rice,  com,  sugar-cane  and 
yams,   the   last   forming  the  staple  vegetable 


food  of  the  natives.  The  domestic  animals  are 
cattle,  horses  of  small  size,  goats,  and  a  species 
of  hairy  sheep.  The  larger  wild  animals  are 
the  elephant,  rhinoceros,  buffalo,  lion,  hippopota- 
mus, etc.  Birds  are  numerous  ana  croco<hles 
and  other  reptiles  abound.  Gold  is  obtained  in 
the  form  of  dust  or  in  nuggets;  in  1914  the 
output  was  113,286  ounces  valued  at  $2,406,350, 
Under  British  rule,  agriculture  has  extended, 
cocoa  and  rubber  plantations  have  been 
established,  and  the  valuable  forest  trees 
exploited.  Imports  into  Ashanti  in  1914 
amounted  to  $4,427,645;  exports,  $5,851,350, 
besides  gold,  comprising  cocoa,  $1,750,000; 
kola,  $900,000;  rubber,  $100,000.  The 
Ashantis  long  made  themselves  known  as 
warlike  and  ferocious,  with  a  love  of  shedding 
human  blood  amounting  to  a  passion.  Human 
teeth  and  jawbones  were  worn  as  personal 
ornaments,  and  human  sacrifices  used  to  be 
frequent.  On  -  the  death  of  a  king  or  chief 
enormous  numbers  of  victims  were  slaughtered 
with  circumstances  of  revolting  cruelty,  and 
there  were  regularly  recurring  periods,  at  inter- 
vals of  18  or  24  days,  called  the  great  and 
little  odai,  when  human  sacrifices  were  made. 
Notwithstanding  this  there  exist,  among  them 
certain  of  the  arts  of  civilization.  They  excel 
in  the  manufacture  of  cotton  cloths  and  in  the 
fabrication  of  articles  in  gold;  they  make  good 
earthenware,  tan  leather,  and  make  sword- 
blades  of  superior  workmanship.  The  native 
p;ovemment  was  a  monarchy.  The  chief  town 
IS  Coomassie  or  Kumasi;  pop.  20,000.  The 
British  first  came  in  contact  with  the  Ashan- 
tis in  1807,  when  a  treaty  was  concluded  by 
the  governor  of  Cape  Coast  with  the  king  of 
Ashanti,  acknowledging  the  sovereignty  of 
the  latter  by  right  of  conquest  over  the  coast, 
including  Cape  Coast  Castle.  In  1823  war  was 
proclaimed  by  the  Ashantis  against  the  British, 
and  they  succeeded  in  the  following  year  in  de- 
feating a  small. body  of  troops  led  bjr  the  gov- 
ernor, who  perished  with  almost  all  his  officers ; 
but  in  1826  the  Ashantis  were  completely  de- 
feated near  Accra.  At  the  close  of  another 
war,  in  1831,  the  river  Prah  was  fixed  as  the 
boundary  between  the  Ashanti  kingdom  and  the 
states  protected  by  Great  Britain,  but  the  Ash- 
antis soon  began  to  interfere  beyond  the  bound- 
ary. Early  in  1873  the  Ashantis  again  in- 
vaded the  territory  protected  by  Great  Britain, 
and  General  Wolseley  (subsequently  Viscount 
Wolselcy)  was  sent  against  them.  The  Ashanti 
general  Amanquantia  had  concentrated  his 
troops,  20,000  strong,  at  Amoaful.  20  miles 
from  Coomassie.  The  British  general  led  to 
the  attack  1,481  English  and  708  native  troops, 
whom  he  formed  into  a  square.  The  battle  be- 
gan on  31  January,  on  which  day  Amoaful  was 
taken.  On  the  4th  Coomassie  was  entered. 
The  loss  of  the  British  in  killed  and  wounded 
was  300,  and  a  large  number  ultimately  suc- 
cumbed to  the  climate.  As  the  King  refused 
to  enter  Coomassie  to  sign  a  treaty,  the  British 
set  fire  to  the  town  and  began  their  return 
march  on  the  6th.  The  treaty  signed  soon 
after  stipulated  that  the  King  of  Ashanti  should 
renounce  his  claims  to  the  protectorate  over 
the  allies  of  Great  Britain ;  tl^t  free  trade  and 
open  communication  should  be  established  with 
the  coast,  and  that  the  King  should  pay  an 
indemnity  of  50,000  ounces  of  gold.  The  last 
condition  was  not  faithfully  observed,  but  the 
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result  of  the  war  was  greatly  to  weaken  the 
power  of  the  Ashantis.  The  conduct  of  King 
Prempeh,  a  successor  of  King  Koffec,  led  to  the 
dispatch  of  another  British  expedition,^  which 
in  1896  entered  Coomassie  without  resistance, 
and  received  the  submission  of  the  King,  who 
was  taken  and  sent  into  banishment.  A  British 
resident  was  stationed  in  the  country,  which 
became  a  British  protectorate,  subordinate  to 
the  governor  of  the  Gold  Coast.  In  June  1898 
an  agreement  was  arrived  at  between  Great 
Britain  and  France  with  regard  to  the  bound- 
aries between  their  respective  territories  here. 
In  1900  the  Ashantis  rose  in  rebellion  and  be- 
sieged the  governor  and  700  troops  in  Coomas- 
sie. The  governor  and  part  of  the  garrison 
fought  thetr  way  out  23  June,  and  after  four 
months'  siege  an  expedition  reoccupied  the 
capital  15  July.  The  definite  annexation  to  the 
British  empire  followed  26  Sept.  1901.  Pop. 
300,000. 

ASHBOURNE,  Edward  Gibson,  1st 
Baron  op,  Irish  jurist  and  politician :  b.  4  Dec. 
1837;  d.  1913.  After  graduating  from  Trinity 
College  he  began  practising  law,  becoming  a 
Queen's  Counsel  in  1872.  In  1875  he  was  sent 
to  Parliament  where  he  served  his  constituency 
until  1885.  From  1877  until  1880  he  was  at- 
torney-general, for  Ireland  and  in  1885  he  was 
made  Lord  Chancellor  of  Ireland.  Here  he 
remained,  having  a  seat  in  the  Cabinet,  until 
1892.  In  1885  he  was  awarded  his  title. 
.  ASHBURN,  Ga.,  city  and  county-seat  of 
Turner  County,  85  miles  south  of  Macon,  on 
the  Geor^a  Southern  and  Florida,  and  the 
Hawkinsville  and  Florida  Southern  railways. 
It  has  manufactures  of  yellow  pine,  a  cotton- 
seed-oil mill,  a  fertilizer  factory,  feed  mills  and 
naval  stores.  It  has  also  three  banks,  an  as- 
sessed property  valuation  of  $1,100,000,  county 
and  cit^r  buildmgs,  schools  for  white  and  col- 
ored children  and  churches  of  four  denomina- 
tions. The  waterworks,  lighting  plant  and 
sewer  system  are  owned  by  the  municipality, 
the  government  of  which  is  vested  in  a  mayor 
and  five  councilmen.    Pop.  2,500. 

ASHBURNBR,  Charles  Albert,  Ameri- 
can geologist:  b.  Philadelphia,  9  Feb.  1854;  d. 
Pittsburgh,  24  Dec.  1889.  He  was  graduated 
head  of  his  class  at  the  University  of  Pennsyl- 
vania, and  was  appointed  assistant  State  geol- 
ogist in  1875.  He  originated  a  method  of  sur- 
veying and  representing  the  geology  of  the 
anthracite  coal  fields  which  received  the  appro- 
bation of  mining  engineers  throughout  the 
world.  He  was  also  an  accepted  authority  on 
the  natural-gas  fields.  In  1886  he  entered  pri- 
vate practice  as  an  expert  and  became  closely 
assoaated  with  the  Westinghouse  interests.  He 
prepared  over  20  of  the  Pennsylvania  State 
geolo^cal  survey  reports,  and  contributed  to 
scientific  and  technical  journals. 

ASHBURNHAM,  John,  English  Royatist: 
b.  1603;  d.  15  Jan.  1671.    Under  Buckingham's 

ftatronage,  he  began  his  court  career  very  early, 
n  1627  he  was  sent  to  Paris  to  make  overtures 
for  peace,  and  in  1628  he  prepared  to  join  the 
expedition  to  Rochelle,  interrupted  by  the 
Duke's  assassination.  The  same  year  he  was 
made  Groom  of  the  Bedchamber  and  elected 
member  of  Parliament  for  Hastings.  He  also 
represented  this  borough  in  the  Long  Parlia- 
pient  of   1640.    In  this  capacity  he  rendered 


services  by  reporting  proceedings  to  the  King. 
He  made  a  considerable  fortune  and  recovered 
the  Ashbumham  estates  alienated  by  his  father. 
He  became  one  of  the  King's  chief  advisers  and 
had  his  full  confidence.  In  the  Civil  War  he 
was  made  treasurer  of  the  Royal  army ;  in  1664 
he  was  a  commissioner  at  Uxbridge  and  one 
of  the  four  appointed  to  lay  the  King's  pro- 
posals before  Parliament  He  accompanied 
Charles  in  his  fli^t  from  Oxford  to  the  Scots 
and  subsequently  escaped  abroad  to  Paris  and 
then  to  Rouen,  after  which  he  was  sent  to  The 
Hague  to  obtain  aid  from  the  Prince  of  Orange. 
After  the  seizure  of  Charles  by  the  army,  Ash- 
bumham joined  him  at  Hampton  Court  in  1647. 
When  Charles  escaped  he  took  Ashburnham's 
advice  and  went  to  the  Isle  of  Wight  where  he 
fell  into  the  hands  of  Hammond.  He  left 
Charles,  waited  on  the  mainland  for  his  escape, 
and  was  later  captured  and  imprisoned  at 
Windsor.  During  the  Civil  War,  he  was  ex- 
changed for  Sir  W.  Masham.  In  November 
he  was  allowed  to  compound  for  his  estates. 
After  the  King's  death,  he  remained  in  Eng- 
land, an  object  of  suspicion  to  all  parties,  until, 
at  the  Restoration,  he  regained  his  place  as 
Knight  of  the  Bedchamber  and  was  compensated 
for  his  losses.  He  represented  Sussex  in  Par- 
liament from  1661-67  when  he  was  expelled  for 
taking  a  bribe  from  the  French  wine  merchants. 
Consult  ^ Narrative^  published  by  Lord  Ash- 
bumham (3d  Earl)  in  1830. 

ASHBURTON,  Alexander  Baring,  I^rd, 
English  statesman  and  financier:  b.  London, 
Z!  Oct.  1774;  d.  13  May  1848.  He  was  the 
second  son  of  Sir  Francis  Baring,  and  the 
affairs  of  the  famous  mercantile  house  estab- 
lished by  his  father  kept  him  employed  in 
Canada  and  the  United  States  for  many  years. 
In  1810  he  became  the  head  of  the  house  of 
Baring  Brothers.  He  sat  in  Parliament  for 
different  constituencies  from  1806  to  1835.  He 
was  created  Baron  Ashburton  in  1835.  He  was 
appointed  special  ambassador  to  the  United 
States  in  1842  to  settle  the*  northwestern  bound- 
ary question  and  other  matters  in  dispute  be- 
tween England  and  America.  A  street  in 'Bos- 
ton, known  as  Ashburton  Place,  was  named  in 
his  honor. 

ASHBURTON  RIVER,  a  stream  in  west- 
em  Australia  flowing  400  miles  and  empty- 
ing into  the  Indian  Ocean,  lat.  22**  S. ;  long. 

iir  W. 

ASHBURTON  TREATY,  a  treaty  con- 
cluded at  Washington  in  August  1842  by  Alex- 
ander Baring,  Lord  Ashburton,  and  the  Presi- 
dent of  the  United  States.  It  defined  the 
boundaries  between  the  United  States  and 
Canada. 

ASHBY-STERRY,  Joseph,  EngUsh  jour- 
nalist: b.  London.  Studied  painting,  then  be- 
came illustrator  for  Punch  and  other  papers. 
Later  he  took  to  writing  and  abandoned  illus- 
trating. Among  his  works  are  <  Nutshell 
Novels>  (1890);  ^Lazy  Minstrel  >  (1892); 
<Naughty  Giri;  a  Story  of  1893>  (1893);  <A 
Tale  of  the  Thames  in  Verse  >  (1896);  <The 
Bystanders;  or.  Leaves  for  the  Lazy>  (1900); 
^Sketches  in  Song>  (1903);  <River  Poems> 
(1909). 

ASHBY-DE-LA-ZOUCHE,  ash^bMMa- 
zooch',  market  town  in  Leicestershire,  England, 
on  the  borders  of  Derbyshire,  17  miles  north- 
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west  of  Leicester.  It  has  wide,  well-paved 
streets,  and  its  parish  church  of  Saint  Helen  is 
a  handsome  building  with  fine  stained-glass 
windows,  carvings  and  monuments.  The  Ivan- 
hoe  baths  attract  visitors,  the  waters  being  bene- 
ficial for  some  ailments.  The  ruins  of  Ashbv 
Castle,  well  known  to  readers  of  ^Ivanhoe,^ 
which  received  Mar^  Queen  of  Scots  as  a 
prisoner,  are  still  visible.    Pop.   (1911)  4>927. 

ASHDOD.    See  Asdood. 

ASHE,  ash,  John,  American  soldier:  b.  in 
North  Carolina  1720;  d.  24  Oct.  1781.  He  was 
a  member  of  the  1st  Provincial  Congress  and 
served  in  the  American  Revolution  as  a 
brigadier-general  of  North  Carolina  troops. 
Asheville,  N.  C,  was  called  in  his  honor. 

ASH'BR,  the  name  of  the  eighth  son  of 
Jacob.  He  founded  the  tribe  called  after  him, 
which  occupied  a  fertile  territory  in  Palestine 
along  the  coast  between  Carmel  and  Lebanon. 

ASHBR,  Ben  Yehicl,  eminent  Talmudist: 
b.  west  Germany  about  1250;  d.  Toledo,  Spain, 
1328.  He  was  of  a  very  learned  family.  To 
escape  persecution,  he  fled  to  Spain,  where  he 
became  rabbi  at  Toledo.  Although  he  had 
had  considerable  means  in  Germany,  he  lost 
much  of  it  and  was  forced  to  live  in  poverty  in 
Toledo.  In  his  religious  attitude  he  resembled 
his  teacher,  Meir  of  Rothenburg,  representing 
the  school  which  was  opposed  to  lenient  de- 
cisions in  legal  matters,  and  secular  knowledge. 
He  possessed  a  vast  Talmudic  learning  and  was 
distmguished  for  his  terseness  in  summing  up 
long  Talmudic  discussions.  His  attitude 
toward  secular  knowledge  made  his  influence 
on  the  Spanish  Jews  a  narrowing  one,  which 
turned  them  from  scientific  research  to  the 
study  of  the  Talmud.  He  was  the  first  of  the 
German  rabbis  who  displayed  a  genius  for  sys- 
tematization.  His  works  consist  of  a  com- 
mentary on  ^Zera  im,^  a  'Compendium  of  the 
Talmud*  and  various  other  glosses  and  com- 
mentaries. His  son  Jacob  was  the  author  of 
the  four  'Turim,^  a  very  profound  and  popu- 
lar codification  of  the  rabbinical  law.  It  was 
the  standard  work  on  law  until  Joseph  Quaro 
directly  based  on  it  his  Code  of  Jewish  Law, 
the  'Shulan  Arukh.*  Consult  Weiss,  <Dor 
Dor  we  Dorshaw>  (Vol.  V,  61-70) ;  Gratz. 
'Geschichte  der  Juden>  (3d  ed,  VII,  233  et 
seq.). 

ASHEVILLE,  ash'vTl,  N.  C,  city  and 
county-seat  of  Buncombe  County,  on  the 
Southern  Railroad,  near  the  French  Broad  Riv- 
er, 275  miles  west  of  Raleigh.  It  is  in  a  tobac- 
co-growing and  market  garden  region,  famous 
for  its  fruit,  especially  apples;  and  it  is  widely 
famed  as  a  wmter  and  summer  resort.  Its 
principal  manufactures  are  of  cotton  goods, 
shoes,  ice,  tobacco  and  flour.  The  United 
States  census  of  1914  recorded  46  manufactur- 
ing establishments  of  factory  grade,  employing 
1,135  persons,  of  whom  1,006  were  wage 
earners,  receiving  annually  $394,000  in  wages. 
The  capital  invested  amounted  to  $2,956,000, 
and  the  year's  production  was  valued  at  $3,- 
202,000;  of  this  $1,027,000  was  added  by 
manufacture.  The  city  is  2,350  feet  above  the 
level  of  the  sea  and  is  surrounded  by  impres- 
sive moimtain  scenery.  It  has  the  Asheville 
College  for  Young  Women,  Bingham  Military 
School,  Asheville  Farm  School  for  Boys, 
>jormaI   College  and   Collegiate   Institute   for 


Young  Women,  Home  Industrial  School  for 
Girls,  Industrial  School  for  Colored  Youth, 
large  central  auditorium  seating  2,000  and  free 
to  conventions,  sanitarium,  weather  bureau, 
national  banks,  fine  parks,  beautiful  drives, 
hotels,  boarding-houses,  etc.,  and  among  notable 
public  buildings,  post-office,  government  build-- 
ing,  county  courthouse,  city  hall  and  free  public 
library.  It  has  electric  light  and  gas  plants,  a 
modem  system  of  sewers,  a  water  supply  by  17 
miles  of  pipe  line  from  trout  streams  on  the 
water  shed  of  Mount  Mitchell,  and  an  electric 
street  car  system  with  a  trolley  road  to  Sunset 
Mountains.  In  the  suburbs  are:  the  magnifi- 
cent estate  of  Biltmore,  established  by  George 
Vanderbilt  of  New  York  city ;  one  of  the  finest 
botanical  gardens  in  the  world;  Pisgah  Forest, 
a  hunting  preserve  of  84,000  acres;  Riverside 
parks;  and  Mount  Beaumont,  2,800  feet  high. 
Asheville  was  settled  in  1792  and  was  named  in 
honor  of  Samuel  Ashe  (1725-1813)  jurist,  and 
John  Ashe  (1720-81)  soldier.  It  received  a 
charter  of  incorporation  in  1835.  In  1905  the 
city  boundaries  were  extended.  The  commission 
form  of  government  has  been  adopted.  Pop. 
(1916)  20,000. 

ASHFORD,  Bailey  Kelly,  American 
surgeon:  b.  Washington,  D.  C,  18  Sept.  1873. 
Graduating  from  the  Georgetown  University 
Medical  School  in  1896,  and  from  the  Army 
Medical  School  two  years  later,  he  accom- 
panied the  army  to  Porto  Rico  in  1898.  Here 
he  made  a  special  study  of  anaemia  and  the 
hookworm  disease  and  organized  the  govern- 
ment's campaign  against  the  plague,  resulting 
in  a  lowering  of  the  death  rate  from  anaemia 
by  90  per  cent  From  1904  to  1906  he  served 
as^  a  member  of  the  Porto  Rico  Anaemia  Com- 
mission, which  he  himself  had  org^anized.  He 
was  also  chairman  of  the  consulting  staff  of 
the  Presbyterian  Hospital  in  San  Juan.  He 
has  written  ^Anaemia  in  Porto  Rico  ^  (1904)  ; 
^Uncinariasis  in  Porto  Rico:  a  Medical  and 
Economic  Problem^   (1911). 

ASHFORD,  England,  market  town  in 
Kent,  pleasantly  situated  on  the  river  Stour. 
56  miles  from  London.  There  are  com  ana 
cattle  markets,  and  the  Southeastern  Railway 
Company  have  their  principal  locomotive  and 
carriage  establishments  here.  Pop.  (1914) 
13,668. 

ASHI,  Rabbi,  Jewish  scholar  of  ancient 
Babylon :  b.  352  a.d.  ;  d.  427  a.d.  While  still  a 
young  man  he  was  the  head  of  the  academy 
at  Sura.  He  is  principally  known  because  of 
his  compilation,  the  <Gemara,>  composed  of 
the  discussions  of  the  Jewish  rabbis  on  the 
Mishnah  and  which  constitutes  an  important 
part  of  the  Talmud. 

ASHHURST,  John.  American  surgeon: 
b.  1839;  d.  1900.  He  graduated  at  the  Uni- 
versity of  Pennsylvania  in  1857 ;  served  as  an 
army  surgeon  in  the  Civil  War;  became  sur- 
geon of  several  Philadelphia  hospitals  after  his 
return ;  and  was  made  president  of  the  College 
of  Physicians  in  Philadelphia  in  1898.  He  held 
surreal  chairs  in  the  University  of  Pennsyl- 
vama;  was  a  member  of  the  principal  medical 
and  surgical  associations  of  the  country;  and 
besides  many  individual  publications  edited  the 
international  Encyclopaedia  of  Surgery  > 
(1881-86) ;  and  ^Lippincott's  New  Medical 
Dictionary. >     He  was  the  author  of   ^Injuries 
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of  the  Spine >  (1867) ;  and  < Principles  and 
Practice  of  Surgery >   (1871).. 

ASHIKAGA,  a'sh^-ka'ga,  Japan,  town  17 
miles  by  rail  from  Tokio.  From  the  9th  to 
the  17th  century  it  was  of  much  importance  as 
.a  seat  of  learning.  It  is  now  noted  for  its 
trade  in  silk  and  cotton.    Pop.  about  24,000. 

ASHIO,  Honshiu,  Japan,  town,  famous 
because  of  two  copper  mmes  in  the  vicinity, 
the  largest  in  the  country,  whose  output  in 
1910  exceeded  300,000  tons.  Silver  is  also 
mined  in  the  district  Extensive  smelting 
works  make  the  town  quite  an  industrial 
centre.    Pop.  about  22,000. 

ASHKBLON.    See  Ascalon. 

ASHLAND,  111.,  town  in  Cass  County,  on 
•  the  Chicago  and  Alton,  and  the  Baltimore 
and  Ohio  railroads,  20  miles  west  by  north  of 
Springfield.  It  contains  a  high  school,  public 
primary  school,  city  hall,  four  churches,  and 
two  banks  with  combined  resources  amounting 
to  $800,000.  It  is  located  in  a  thriving  agricul- 
tural region  and  has  grain  elevators  and  a 
brick  and  tile  factory.  The  municipal  revenue 
amounts  annually  to  about  $4*000.  The  govern- 
ment is  vested  in  a  president  and  board  of 
trustees.    Pop.  1,200. 

ASHLAND,  Ky.,  city  of  Boyd  County,  on 
the  Ohio  River  and  on  the  Chesapeake  &  Ohio, 
Norfolk  &  Western  and  other  railroads,  130 
miles  northeast  of  Frankfort.  It  was  settled 
in  1854  and  chartered  as  a  city^  in  1870.  Its 
manufactures  include  cut  and  wire  nails,  steel 
billets,  sheet  steel,  leather  furniture,  etc.,  and 
it  is  a  shipping  point  for  iron  ore  and  coal. 
Among  the  city's  attractive  features  are  Cen- 
tral Park  and  the  corporation-administered 
Clyffeside  Recreation  Park.    Pop.  8,688. 

ASHLAND,  Ohio,  town  and  county-seat 
of  Ashland  County,  on  the  Erie  Railroad,  65 
miles  southwest  of  Cleveland.  It  has  import- 
ant manufactures  of  rubber  goods,  pumps, 
tools,  etc.,  municipal  waterworks,  public  library 
and  carries  on  a  large  trade  in  hay,  stock  and 
poultry  foods.     Pop.  (1910)  6,795. 

ASHLAND,  Ore.,  city  and  county-seat  of 
Jackson  County,  situated  in  the  extreme 
southern  part  of  the  State,  on  the  Southern 
Pacific  Railroad,  341  miles  south  from  Port- 
land and  431  miles  northerly  from  San  Fran- 
cisco. Ashland  is  the  seat  of  the  Southern 
Oregon  State  Normal  School,  and  has  three 
pubhc  school  buildings  and  eight  church  build- 
ings. The  city  has  an  excellent  municipal 
organization  and  police  regulation.  Ashland 
owns  its  own  water  system.  There  is  an  ex- 
tensive electric-light  and  power  plant,  flour- 
mill,  ice  plant,  sash  and  door  factories,  box 
factory,  quartz-mill,  foundry  and  machine 
shops,  and  three  newspapers.  The  Southern 
Oregon  Chautauqua  Association  is  located 
here.  There  are  valuable  gold  mines  in  the 
mountains  near  ty,  some  of  them  almost  within 
the  city  limits.  Copper,  iron  and  coal  have  also 
been  found  as  well  as  other  valuable  minerals, 
such  as  cinnabar,  kaolin,  marble,  sandstone, 
etc.  In  the  vicinity  are  many  mineral  springs, 
whose  waters  contain  fhedicinal  properties. 
Pop.  6,000. 

ASHLAND,  Pa.,  borough  in  Schuylkill 
County,  in  the  valley  of  the  Mahanoy,  and  on 
the    Lehigh    Valley    and    other    railroads,    12 


miles  northwest  of  Pottsville.  It  is  in  the 
centre  of  the  great  anthracite  coal  field,  has 
extensive  mining  industries,  large  machine 
shops,  foundries  and  factories,  municipal 
waterworks,  and  contains  the  State  Miners' 
Hospital,  a  national  bank,  public  hall  and  sev- 
eral churches.  Settled  in  1850  and  named  after 
Henry  Clay's  home  at  Lexington,  Ky.,  Ash- 
land was  incorporated  in  1857.    Pop.  6,855. 

ASHLAND,  Va..  town  of  Hanover 
County,  situated  on  the  Richmond,  F.  &  P. 
Railroad,  17  miles  north  of  Richmond.  It  is 
the  seat  of  Randolph-Macon  College,  one  of 
the  oldest  Methodist  Episcopal  Colleges  in  the 
United  States,  founded  in  Mecklenburg  (bounty 
in  1832,  and  removed  to  Ashland  in  1866. 
Ashland  was  the  scene  of  several  battles  dur- 
ing the  Civil  War.  Within  short  distances  of 
the  town  are  the  birthplaces  of  Henry  Clay 
and  Patrick  Henry.    Pop.  1,324. 

ASHLAND,  Wis.,  city  and  county-seat  of 
Ashland  County,  on  Chequamegon  Bay,  Lake 
Superior,  and  several  railroads;  80  miles  east 
of  Duluth.  It  has  one  of  the  finest  harbors  on 
the  lake,  and  beside  its  general  lake  traffic  is 
the  principal  shipping  nort  for  the  hematite  ore 
of  the  great  Gogebic  Iron  Range.  To  accom- 
modate its  iron  interests  it  has  a  number  of 
enormous  ore  docks.  Other  important  interests 
are  lumber  and  brown  stone.  It  has  very  large 
charcoal  blast  furnaces,  used  for  the  manu- 
facture of  pig  iron,  and  since  1885j  when  the 
real  development  of  the  Gogebic  iron  mines 
began,  the  city  has  grown  rapidly.  Near  by  is 
the  scenic  and  historic  group  of  AiK)stIes' 
Islands.  The  city  has  several  industries  of 
the  manufacturing  class^  including  flouring 
mills,  pulp  mills,  creameries,  etc.  The  United 
States  census  of  1914  reported  37  manufactur- 
ing establishments  of  factory  grade,  employing 
924  persons,  of  whom  797  were  wage  earners, 
receiving  $510,000  annually  in  wages.  The 
capital  invested  was  $3,463,000,  and  the  value 
of  the  year's  output  was  $1,827,000;  of  this, 
$750,000  was  added  by  manufacture.  The  in- 
stitutions include  the  North  Wisconsin  Acad- 
emy, Sisters'  Hospital  (Roman  Catholic)  and 
Rhinehart  Hospital.  Ashland  was  settled  in 
1854,  incorporated  in  1863,  received  a  city 
charter  in  1887,  and  since  1913  is  administered 
by  a  commission  form  of  government.  Pop. 
14,500. 

ASHLEY,  Lord.    Sec  Shaftesbury. 

ASHLEY,  William  H.,  fur  trader,  soldier 
and  congressman:  b.  Powhatan  County,  Va., 
about  1788;  d.  near  Booneville,  Mo.,  26  March 
1838.  After  a  public  school  education  he  re- 
moved to  Missouri  (then  upper  Louisiana)  in 
1806.  In  the  territorial  militia  he  rose  to  the 
rank  of  brigadier-^neral.  Embarking  in  the 
fur  trade,  he  orgamzed  a  company  of  300  mem- 
bers which  in  1822  ranged  as  far  as  the  Rocky 
3biountains  and  entered  into  trading  relations 
with  the  Indians  of  the  region.  He  amassed 
considerable  wealth;  was  appointed  lieutenant- 
governor  of  Illinois  in  1820,  and  was  elected 
as  representative  for  Missouri  to  the  Congress 
from  1831-37.  Consult  Houck,  <  History  of 
Missouri, >  and  Chittenden,  <Fur  Trade. ^ 

ASHLEY,  William  James,  Anglo-Ameri- 
can economist:  b.  London,  England,  25  Feb. 
1860.  He  was  graduated  from  Balliol  College, 
Oxford,  in  1881;  was  Fellow  of  Lincoln  Col- 
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lege,  Oxford;  lecturer  in  history  in  Lincoln 
and  Corpus  Christi,  1885-88,  and  professor  of 
political  economy  and  constitutional  history  at 
the  University  of  Toronto,  Canada,  1888-92. 
He  has  been  professor  of  economic  history  at 
Harvard  University,  1892-1901,  and  since  1901 
professor  of  commerce  and  public  finance  in 
the  University  of  Birmingham.  He  has  writ- 
ten <  Introduction  to  English  Economic  His- 
tory and  Theory >  (1888-93);  <  Surveys,  His- 
toric and  Economic^  (1900)  ;  ^Tariff  Problem^ 
(1903) ;  ^Progress  of  the  German  Working 
aasses>  (1904)  ;  <The  Rise  in  Prices>  (1912)  ; 
<Gold  and  Prices*  (1912)  ;  ^Economic  Organi- 
zation of  England*  (1914).  He  has  edited 
some  important  works  bearing  on  economics. 

ASHLBY,  Pa.,  town  in  Luzerne  County, 
near  Wilkes-Barre,  on  the  Central  of  New 
Jersey  and  the  Wilkes-Barre  and  Hazelton 
railroads.  It  is  an  active  coal  mining  centre 
and  the  site  of  important  railroad  repair  shops. 
Pop.  5,601. 

ASHMBAD-BARTLETT,       Sir      Ellis, 

English  politician:  b.  Brooklyn,  N.  Y.,  1849; 
d.  London,  England,  18  Jan.  1902.  He  was 
educated  at  Christ  Church  College,  Oxford, 
and  admitted  to  the  bar  in  1877.  He  was  ex- 
aminer of  the  Education  Department,  1874-80; 
Conservative  member  of  Parliament  for  the 
borough  of  Eye,  1880-85,  and  from  Sheffield, 
1885-1902;  Civil  Lord  of  the  Admiralty,  1885, 
1886-92;  and  was  knighted  in  1892.  His 
popularity  with  political  audiences  in  the  earlv 
8ffs  was  second  only  to  that  of  Lord  Randolph 
Churchill,  but  he  lost  much  of  this  influence  in 
later  years  owin^  to  his  association  with  the 
Turks  and  Swazis  —  a  connection  which  sub- 
jected him  to  considerable  ridicule  in  the 
House  of  Commons  and  the  press.  His  chief 
literary  production  was  ^Thc  Battlefields  of 
Thessaly>  (1897),  a  record  of  his  experiences 
in  the  last  war  between  Greece  and  Turkey. 

ASHMBAD-BARTLBTT,  BlUs,  English 
war  correspondent:  b.  1881,  son  of  preceding. 
He  accompanied  his  father  during  the  Graeco- 
Turldsh  War  and  was  taken  prisoner  by  the 
Greeks.  He  has  served  as  war  correspondent 
in  the  Russo-Japanese  War,  the  Moroccan 
campai^  in  1907,  accompanied  the  Spanish 
army  m  the  expedition  against  the  Riffs  in 
Morocco  in  1909^  and  the  Italian  army  in  the 
Tripolitan  campaign ;  was  through  the  first  and 
second  Balkan  wars  (1912-13),  and  correspond- 
ent in  the  European  War,  1914-16.  He  is 
the  author  of  <Port  Arthur,  the  Siege  and 
*  Capture* ;  ^The  Passing  of  the  Shereefian 
Empire.* 

ASHMOLB,  Blias,  English  antiquary:  b. 
Lichfield  1617;  d.  1692.  He  practised  as  a 
chancery  solicitor  till  the  breaking  out  of  the 
Civil  War,  when  he  retired  to  Oxford  and 
entered  himself  at  Brasenose  College,  and  en- 
gaged in  the  study  of  natural  philosophy,  math- 
ematics and  astronomy.  At  the  Restoration  he 
received  the  post  of  Windsor  herald  and  other 
appointments  both  honorable  and  lucrative. 
In  1672  appeared  his  *  History  of  the  Order 
of  the  Garter.*  Other  works  of  his  are  *The 
Antiquities  of  Berkshire*  (1719) ;  and  his 
^Diary*  (1717).  He  presented  to  the  Uni- 
versity of  Oxford  his  collection  of  rarities 
to  which  he  afterward  added  his  books  and 


manuscripts,    thereby    commencing    the    Ash- 
raolean  Museum. 

ASHMOLBAN  MUSEUM,  Oxford,  the 
first  public  museum  of  antiquities  and  curiosi- 
ties m  England,  was  founded  by  Elias  Ash- 
mole  (q.v.)  in  1679  and  presented  to  Oxford 
University.  The  building  was  erected  by  Sir 
Christopher  Wren  in  1682. 

ASHMUN,  George,  American  lawyer:  b. 
Blandford,  Mass.,  1804;  d.  1870.  He  served 
for  several  years  in  the  legislature  of  his  na- 
tive State  and  was  prominent  in  Congress  in 
1845-50.  He  presided  over  the  Chicago  Con- 
vention which  in  1860  nominated  Lincoln  for 
the  presidency. 

ASHMUN,  Tehudi,  American  missionary: 
b.  Champlain,  N.  Y.,  April  1794;  d.  Boston, 
Mass.,  25  Aug,  1828.  He  prepared  for  the 
Congregational  ministry  and  became  professor 
in  Bangor  Theological  Seminary.  Later  he 
joined  the  Protestant  Episcopal  Church  and 
edited  one  of  its  periodicals  The  Theological 
Repertory.  He  discovered  his  true  vocation 
when  he  became  an  agent  of  the  American 
Colonization  Society  and  took  charge  of  a  re- 
inforcement for  the  colony  of  Liberia  in  1822. 
He  found  the  colony  utterly  disorganized  but 
in  six  years  his  energy  and  ability  had  thor- 
oughly reorganized  it  and  he  left  it  in  a  pros- 
perous and  orderly  condition.  He  died  soon  af- 
ter his  return  to  the  United  States.  He  wrote 
^Memoirs  of  Samuel  Bacon ^  (18Z2)  ;  and  his 
own  life  was  written  by  R.  R.  Gurley  (1839). 

ASHOCHIMI,  ash-6-che-me.  or  WAPPO. 
A  tribe  of  North  American  Indians  who  for- 
merly i*anged  in  California  from  the  geysers 
to  (3alistoga  hot  springs  and  in  Knights  Val- 
ley. 

ASHOKAN  RBSBRVOIR,  a  pool 
formed  by  the  Olive  Bridge  Dam  across  Eso- 
pus  Creek  14  miles  west  of  Kingston,  N.  Y., 
and  90  miles  north  of  New  York  city.  It 
forms  part  of  the  Catskill  water  system  and 
has  a  capacity  of  some  132,000,000,000  gallons. 

ASHRAP,  ^-schraf,  Persia,  a  town  near 
the  southern  coast  of  the  Caspian  Sea,  56 
miles  west  of  Astrabad.  It  was  a  favorite 
residence  of  Shah  Abbas  the  Great  and  was 
adorned  by  him  with  splendid  buildings,  of 
which  only  a  few  miserable  ruins  now  remain. 

ASHTABULA,  Ohio,  city  in  Ashtabula 
County,  on  Lake  Erie,  at  the  mouth  of  the 
Ashtabula  River,  54  miles  east  of  Cleveland, 
on  the  New  York,  C.  &  Saint  Louis,  the  Pitts- 
burgh, Y.  &  A.  and  the  Lake  Shore  &  M.  S. 
railroads.  It  is  the  centre  of  an  extensive 
agricultural  and  daimn^  region,  largely  set- 
tled by  inhabitants  of  Finnish  extraction,  and 
has  large  manufactories  of  leather,  woolen 
goods  and  farm  implements.  The  United 
States  census  of  1914  reported  57  manu- 
facturing establishments  of  factory  grade 
employing  2,028  persons,  of  whom  1,864  were 
wage  earners  receiving  a  total  of  $1,345,000 
annually  in  wages.  The  capital  invested  was 
$4,298,000  and  the  value  of  the  vear's  output 
was  $5,021,000:  of  this  $2,206,000  was  the 
value  added  by  manufacture.  It  has  a  Car- 
negie public  library,  three  national  banks,  city 
hospital  and  numerous  large  buildings.  Its 
extensive  railroad  and  lake  commerce,  facili- 
tated by  extensive  river  and  harbor  improve- 
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ments,  makes  it  am  important  transfer  ship- 
ping pointp  especially  for  iron  and  coal.  Tne 
city  was  first  settled  in  1801,  was  organized 
as  a  township  in  1805,  incorporated  in  1831, 
and  received  a  city  charter  m  1892.  On  29 
Dec.  1876  a  railroad  accident  here  at  a  high 
bridge  over  the  river  resulted  in  the  loss  of 
over  100  lives.  The  city  is  governed  under  the 
commission-manager  plan.    Pop.  20,000. 

ASHTAROTH,  a  goddess  anciently  wor- 
shipped by  the  Jews.  Ashtaroth  is  the  Astart^ 
of  the  Greeks  and  Romans,  and  is  identified  by 
ancient  writers  with  the  goddess  Venus  (Aphro- 
dite). She  is  probably  the  same  as  the  Isis  of 
the  Egyptians.  In  Scripture  she  is  almost  al- 
ways joined  with  Baal,  and  is  called  god.  Scrip- 
ture having  no  particular  word  for  expressing 
goddess.  She  was  the  goddess  of  the  moon ;  her 
temples  generally  accompanied  those  of  the  sun, 
and  while  bloody  sacrifices  or  human  victims 
were  offered  to  Baal,  bread,  liquors  and  per- 
fumes were  presented  to  Astartc. 

ASHTAROTH  KARNAIM,  supposed  to 
be  the  modem  Tell-Ashtarah,  on  the  Bashan 
Plateau,  21  miles  east  of  the  shores  of  Lake 
Galilee.  It  is  mentioned  in  Gen.  xiv,  5.  Consult 
Moore,  ^Journal  of  Biblical  Literature^  (Vol 
XV,  p.  155,  1896). 

ASHTAVAKRA,  ash-ta-va1cra.  In  Hindu 
legend,  the  hero  of  a  story  in  the  Mahabharata. 
His  father,  Kahoda,  devoted  to  study,  neglected 
his  wife.  Ashtavakra,  though  still  unborn,  re- 
buked him,  and  the  angry  father  condemned  the 
son  to  be  crooked  (hence  the  name,  from  Ash- 
tan,  eight,  and  vakra,  crooked).  At  the  court 
of  Janalra,  King  of  Mithila,  Kahoda  was  de- 
feated in  argument  by  a  Buddhist  sage  and  was 
drowned  in  accordance  with  the  conditions.  In 
his  12th  year  Ashtavakra  set  out  to  avenge  his 
father,  and  worsted  the  sage,  who  declared  him- 
self to  be  a  son  of  Varuna  sent  to  obtain  Brah- 
mins to  officiate  at  a  sacrifice.  Kahoda  was  re- 
stored to  life,  and  commanded  his  son  to  bathe 
in  the  Samanga  River,  whence  the  boy  becomes 
perfectly  straight.  In  the  Vishnu  Purana  some 
celestial  nymphs  see  Ashtavakra  performing 
penance  in  the  water  and  worship  him.     He 

Promises  them  a  boon  and  they  ask  the  best  of 
usbands.  When  he  offers  himself  they  laugh 
in  derision  at  his  crookedness.  He  cannot  re- 
call his  blessing,  but  condemns  them  to  fall  into 
the  hands  of  thieves. 

ASHTON,  Algernon  Bennet  Langton, 
English  composer:  b.  Durham,  9  Dec.  1856.  In 
1879  he  graduated  from  the  Conservatory  at 
Leipzig,^  after  which  he  took  a  special  course  in 
composition  with  Raff.  In  1885  he  was  ap- 
pointed professor  of  piano  music  at  the  Royal 
College  of  Music.  He  has  composed  three 
overtures,  four  s>Tnphonies,  two  string  quar- 
tets, two  quintets  for  wind  instalments,  several 
compositions  for  the  organ,  choruses  and  songs 
and  many  sonatas  for  piano  solo,  piano  and 
violin,^  piano  and  'cello  and  one  sonata  for  piano 
and  viola. 

ASHTON,  Lucy,  the  heroine  of  Sir 
Walter  Scott's  novel,  ^The  Bride  of  Lammer- 
moor.^  Engaged  to  a  man  she  loves,  she  is 
forced  to  marry  another,  and  dies  a  maniac  on 
her  wedding  day. 

ASHTON'-IN-MAK'ERFIELD,  Eng- 
landy  town  of  Lancashire,  .15  miles  from  Man- 


chester, and  noted  for  its  potteries,  collieries 
and  cotton  mills.    Pop,  21,543. 

ASHTON-UNDER-LYNE,  England,  a 
market-town  of  Lancashire,  six  miles  east  of 
Manchester,  on  the  north  bank  of  the  river 
Tame.^  It  was  an  ancient  Saxon  town;  the 
most  interesting  building  is  the  parish  church 
built  in  the  reign  of  Henry  V.  Since  1769  it 
has  grown  rapidly  through  the  extension  of  the 
cotton  manufacture,  both  the  spinning  of  cot- 
ton yam  and  the  weaving  of  calicoes  being 
carried  on  in  the  town  to  a  great  extent.  Up- 
ward of  20,000  work  people  are  employed  m 
factories.  There  are  also  collieries  and  iron- 
works in  the  neighborhood  which  employ  a 
great  many  persons.    Pop.  45,172. 

A8HURST,  Henry  Fountain,  American 
lejrislator:  b.  Winnemucca,  Nev.,  13  Sept  1875. 
After  attending  the  public  schools  of  Flagstaff, 
Ariz.,  he  bepn,  in  1903,  a  special  course  in  law 
and  economicii  at  the  University  of  Michigan. 
In  1896  he  became  a  member  of  the  Arizona 
Territorial  House  of  Representatives,  of  wldch 
he  was  chosen  speaker  two  years  later.  After 
a  term  in  the  territorial  Senate  he  became  dis- 
trict attornev  of  Coconino  County.  On  27 
March  1913,  he  was  elected  to  the  United  States 
Senate  by  the  unanimous  vote  of  the  first  leg- 
islative assembly  of  the  State  of  Arizona  for 
a  term  ending  in  1917. 

ASIA,  the  largest  of  the  five  continental 
divisions  of  the  earth,  lyin^  eastward  of  the  Eu- 
ropean and  African  continents,  and  separated 
from  the  American  continent  bv  Bering  Strait 
and  the  Pacific  Ocean.  It  is  wholly  within  the 
northern  hemisphere,  but  some  of  the  adja- 
cent islands  extend  south  of  the  equator.  It  is 
bounded  north,  east  and  south,  respectively,  by 
the  Arctic,  Pacific  and  Indian  oceans,  with 
their  various  branches  and  inlets;  it  is  divided 
from  Africa  on  the  southwest  by  the  narrow 
isthmian  Suez  Canal;  and  is  connected  with 
Europe  on  the  northwest  across  the  whole 
breadth  of  that  continent.  The  natural  western 
boundaries  are  the  Ural  Mountains,  the  Caspian 
Sea,  Caucasus  Mountains,  the  Black  Sea,  -^gean 
Sea,  the  Mediterranean  and  Red  Seas.  The  sin- 
uosities of  the  Asiatic  coast  are  very  extensive: 
on  the  south  the  chief  ocean  inlets  are  the  Gult 
of  Aden;  the  Arabian  Sea  with  its  inlets,  the 
Gulf  of  Oman,  the  Persian  Gulf,  and  the  Gulfs 
of  Cutch,  Cambay  and  Manar,  and  the  Bay  of 
Bengal  containing  the  Gulf  of  Martaban.  On 
the  eastern  or  Pacific  coast  proceeding  north- 
ward the  principal  indentations  are  the  China 
Sea  with  the  Gulfs  of  Siam  and  of  Tonkin;  the- 
Tung-hai  or  Eastern  Sea;  the  Hwang-hai  or 
Yellow  Sea  with  the  Gulf  of  Pechili  and  Korea 
Bay;  the  Sea  of  Japan  with  the  Gulf  of  Tar- 
tary;  the  Sea  of  Okhotsk,  and  Bering  Sea  with 
the  Gulf  of  Anadyr.  On  the  north  or  arctic 
coast  are  the  Nordenskjold  Sea  and  the  Kara 
Sea  with  the  Gulf  of  Obi.  The  coast  line  is 
about  35,000  miles,  giving  a  proportion  of  one 
mile  of  coast  line  to  496  square  miles  of  sur- 
face. From  the  extreme  southwestern  point  of 
Arabia,  at  the  Strait  of  Bab-el  Mandeb  to  the 
extreme  northeastern  point  of  Cape  Deshnef  or 
East  Cape,  the  length  of  Asia  is  about  6,900 
miles,  its  breadth  from  Cape  Chelyuskin  or 
Northeast  Cape  in  Siberia  to  Cape  Romania, 
the  southern  extremity  of  the  Mala}^  Peninsula, 
is  about  5,300  miles.   The  total  area  is  estimated 


Digitized  by  V^OOQIC 


—  Digitized  by 


Google 


SCALES 

%     in   tM   tM   im    v»   tm   i«*    mm 

pCa      lie:!)'        1 


Digitized  by 


Google 


ASIA 


at  17,296,000  square  miles.  The  most  promi- 
nent features  of  the  southern  coast  are  the  three 
great  peninsulas  of  Arabia,  India,  and  the  Indo- 
Chinese  Peninsula.  The  east  coast  is  also 
flanked  with  insular  and  peninsular  projections, 
forming  a  series  of  sheltered  seas  and  bays. 
A  series  of  lar^e  islands  extends  to  the  south- 
east of  the  continent,  forming  a  connection  with 
Australia;  while  a  muhitude  of  smaller  is- 
lands are  scattered  over  the  Pacific  and  Indian 
oceans.  The  principal  peninsulas  on  the  east 
are  Kamchatka  and  Korea.  The  larger  islands, 
proceeding  from  the  northeast  coast,  are  Sa^ha- 
lien,  the  Japanese  Islands,  the  Philippine  Is- 
lands, Borneo,  Sumatra,  Java,  Celebes,  the  Mo- 
luccas, Papua  or  New  Guinea,  which,  however, 
is  Australasian  rather  than  Asiatic,  and  lastly 
Ceylon  at  the  southeastern  extremity  of  the  In- 
dian Peninsula.  The  Kurile  Islands  between 
Kamchatka  and  Japan,  the  islands  of  Loo  Choo, 
Formosa  and  Hainan  on  the  Chinese  coast,  and 
the  Andaman  and  Nicobar  Islands  in  the  Indian 
Ocean,  may  also  be  noticed.  On  the  west  or 
Mediterranean  coast  the  principal  islands  be- 
longing to  Asia  are  Cyprus  and  Rhodes.  The 
northern  coast,  from  East  Cape  or  Deshnef, 
in  Bering  Strait,  and  on  the  Arctic  Circle,  to 
the  Yalmal  Peninsula,  in  the  extreme  north- 
west, is  almost  entirely  contained  within  that 
circle.  The  hirfiest  pomt,  Cape  Chelyuskin,  is 
about  78**  N.  The  largest  group  of  islands  on 
the  north  coast  is  the  Liakhov  Islands  (New  Si- 
beria) ;  the  largest  indentation  is  the  Gulf  of 
Obi,  which  reaches  below  the  Arctic  Circle,  and 
receives  the  river  Obi  about  that  latitude. 

Mountains.— The  mountain  systems  of 
Asia  are  of  great  extent,  and  their  culminating 
points  are  the  highest  in  the  world.  There  are 
also  vast  plateaus  and  elevated  valley  regions, 
but  large  portions  of  the  continent  are  low  and 
flat.  Such  are  the  greater  portions  of  Siberia, 
from  the  Ural  Mountains  across  the  north  of 
the  continent,  and  the  western  central  region  of 
the  continent,  where  an  area  of  great  depression 
culminates  in  the  Caspian.  The  greatest  mouii- 
tain  system  in  Asia,  and  so  far  at  least  as  alti- 
tude is  concerned,  of  the  world,  is  the  Hima- 
layan system,  the  principal  mass  of  which  lies 
between  long.  65°  and  110**  E.  and  lat.  28*  and 
37*  N.  It  thus  occupies  a  position  not  very  far 
from  the  centre  of  the  continent,  though  nearer 
the  southern  edge  than  the  northern.  It  ex- 
tends, rou^ly  speaking,  from  northwest  to 
southeast,  its  total  lengrth  being  about  2,000 
miles,  while  its  breadth  varies  from  100  to  500 
or  600.  Different  names  have  been  given  to  dif- 
ferent portions  of  the  system,  such  as  Hindu 
Kush  (the  northwestern  extremity),  Karako- 
ram  and  Kuen-Lun,  while  Himalaya  is  more 
especially  confined  to  the  portion  forming  the 
northern  barrier  of  Hindustan;  but  all  these 
are  really  portions  of  the  same  connected  moun- 
tain mass.  The  Kuen-Lun  simply  forms  the 
northern  flank  of  the  mass,  and  is  not,  as  it 
has  been  represented,  a  distinct  chain;  while 
the  Karakoram  Mountains  have  so  little  to  dis- 
tinguish them  from  the  rest  of  the  elevated  mass 
to  which  they  belong  that  they  may  be  crossed 
without  the  traveler  being  aware  of  it.  The 
broadest  part  of  the  system,  the  elevated  table- 
land of  Tibet,  lies  between  the  Himalaya  proper 
and  the  Kuen-Lun.  The  Tibetan  Mountains  are 
connected  on  the  cast  with  the  mountains  of 


China  and  with  those  that  spread  to  the  south- 
east over  the  Indo-Chinese  Peninsula.  The 
Thian-Shan  is  another  great  mountain  system 
of  central  Asia  connected  with  the  Himalayan 
system  by  the  important  Pamir  Plateau  or 
«roof  of  the  world»  in  long.  70'*-80*'  E.;  lat. 
37'-40*  N.  The  point  of  junction  forms  «a 
huge  boss  or  knot,*  from  which  the  Thian- 
Shan  runs  northwestward  for  a  distance  of 
some  1,200  miles.  Between  these  two  systems, 
which  curve  round  it  on  the  west,  lies  eastern 
Turkestan,  ri^ht  in  the  centre  of  Asia.  The 
greatest  elevations  of  the  Himalayan  system  are 
to  be  found  among  the  Himalayas  proper, 
where  is  Mount  Everest,  29,002  feet  high,  Kun- 
chinjinga,  28,156,  etc.  The  principal  passes 
here,  which  rise  to  the  height  of  18,000  to  20,000 
feet,  are  the  highest  in  the  world.  The  Kuen- 
Lun  summits  reach  a  height  of  22,000  feet.  The 
Himalayas  descend  by  successive  slopes  to  the 
plain  of  northern  India,  which  has  an  elevation 
of  about  1,000  feet  above  the  level  of  the  sea. 
The  Vindhyas  cross  the  peninsula,  dividing 
northern  from  southern  India;  the  latter  is 
further  bounded  by  the  eastern  and  the  western 
Ghats,  which  run  along  the  coasts ;  while  the 
interior  consists  of  elevated  tablelands  rising 
toward  the  south,  where  they  attain  in  the 
neighborhood  of  the  Nilgiri  Hills  an  elevation 
of  7,000  feet.  The  Himalayas  are  not  only 
connected  with  the  mountains  in  the  interior 
of  India,  and  with  ramifications  into  China  and 
the  Indo-Chinese  Peninsula,  but  on  the  west 
with  the  mountains  of  Baluchistan  and  Afghan- 
istan. The  Suliman  and  Hala  ranges  bound 
India  on  the  west,  and  unite  with  the  mountains 
of  Baluchistan;  while  the  Hindu  Kush,  pass- 
ing westward  through  the  north  of  Afghanis- 
tan, has  continuations  more  or  less  distinct 
through  Persia  to  the  Elburz  range  south  of 
the  Caspian,  and  so  onward  to  Mount  Ararat. 
From  this  point  again  it  forms  connections 
with  the  mountains  of  Armeniaj  wiUi  the  Cau- 
casus, with  the  Taurus  range  in  Asia  Minor, 
and  with  the  mountains  whidi  run  to  the  south 
of  Persia.  The  mountains  belonging  to  this 
series  form  the  boundaries,  of  an  elevated 
plateau  extending  from  the  Mediterranean  to 
the  Indus.  On  the  north  they  are  frequently  of 
great  elevation,  Mount  Demavend  in  the  El- 
burz range  reaching  the  height  of  18.460  feet, 
while  Ararat  is  nearly  17,000.  The  Thian-Shan 
system  is  continued  to  the  northeast  by  the 
Altai  and  Sajansk  ranges,  the  whole  separating 
the  Chinese  Empire  from  Russian  Turkestan 
and  Siberia.  Tengri-Khan  in  the  Thian-Shan 
Mountains  is  estimated  to  have  a  height  of 
21,320  feet.  A  line  of  moderate  elevation  ex- 
tends from  the  Altai  westward  to  the  Ural 
Mountains.  To  the  east  of  the  Sajansk  range 
the  Yablonoi  Mountains  run  northeast  toward 
the  coast,  along  which  they  are  continued 
northward  under  the  name  of  Stanovoi  to  Ber- 
ing Strait. 

Table-lands,  Plains  and  Deserts.— Tibet 
forms  the  most  elevated  table-land  in  Asia,  its 
mean  height  being  estimated  at  15,000  feet.  Its 
surface  is  very  rugged,  being  intersected  by  a 
number  of  mountain  ranges  running  generally 
in  an  easterly  and  westerly  direction.  On  the 
east  it  is  bounded  by  lofty  mountains  which 
separate  it  from  China.  Some  of  the  largest 
rivers  of  southern  and  southeastern  Asia  have 
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their  origin  in  Tibet,  including  the  Indus,  the 
Brahmaputra,  the  Yang-tse  and  the  Hoang-Ho. 
In  this  region  a  numerous  series  of  lakes  run 
in  a  chain  parallel  to  the  Himalayas.  Another 
great  plateau,  much  lower,  however,  than  that 
of  Tibet,  is  the  plateau  of  Iran,  occupying  a 
large  portion  of  western  Asia,  extending  from 
the  Indus  to  the  Mediterranean,  and  from  the 
Persian  Gulf  to  the  Caspian  Sea.  It  comprises 
the  countries  known  as  Afghanistan,  Baluchis- 
tan, Persia,  Armenia  and  Asia  Minor.  It  lies 
at  altitudes  varying  from  2,000  to  8,000  feet 
above  the  sea.  The  eastern  half  of  it  consists 
to  a  large  extent  of  unproductive  wastes.  Of 
l^reat  political  and  strategical  importance  at  the 
junction  of  Turkestan,  Afghanistan  and  India 
is  the  Pamir  Plateau,  already  alluded  to,  called 
by  the  natives  «the  roof  of  the  world.*  Its  val- 
leys are  at  an  elevation  of  from  11,000  to  13,000 
feet  above  the  sea.  Another^  table-land  of 
smaller  extent  and  elevation  is  the  Deccan 
Plateau,  India,  south  of  the  parallel  of  lat.  25° 
N.  The  principal  plain  of  Asia,  as  already  men- 
tioned, is  that  of  Siberia,  which  extends  along 
the  north  of  the  continent  and  forms  a  vast 
alluvial  tract  sloping  to  the  Arctic  OceaUj  and 
traversed  bv  large  rivers,  such  as  the  Obi,  the 
Yenisei  and  the  Lena,  that  convey  its  drainage 
to  that  ocean.  Vast  swamps  of  peat-mosses 
called  tundras  cover  large  portions  of  this 
region.  Southwest  of  Siberia,  and  stretching 
eastward  from  the  Caspian  to  the  Thian-Shan 
Mountains,  is  a  low-lymg  tract,  consisting  to 
a  great  extent  of  steppes  and  deserts,  and  in- 
cluding in  its  area  the  Sea  of  Aral,  Bokhara. 
Khiva  and  other  districts.  This  is  a  re^on  oi 
internal  drainage,  the  rivers,  amon^  which  are 
the  Amu  Daria  and  the  Syr  Daria,  either  falling 
into  the  Sea  of  Aral  or  into  other  smaller  sheets 
of  water.  In  the  east  of  China  there  is  an  al- 
luvial plain  of  some  200,000  square  miles  in  ex- 
tent, most  of  it  productive  and  highly  culti- 
vated; in  Hindustan  there  are  plains  extending 
for  2,000  miles*  along  the  south  slope  of  the 
Himalayas;  and  between  Arabia  and  Persia, 
watered  by  the  Tigris  and  Euphrates,  is  the 
plain  of  Mesopotamia  or  Assyria,  which  could 
be  made  one  of  the  richest  in  the  world.  Of 
the  deserts  of  Asia  the  largest  is  that  of  Gobi; 
which  is  bounded  on  the  north  by  the  Yablonoi 
and  Thian-Shan  Mountains,  on  the  south  by 
Tibet,  on  the  east  by  the  Khingan  Mountains 
on  the  borders  of  China;  while  in  the  west  it 
extends  into  eastern  Turkestan.  Large  portions 
of  it  are  covered  with  nothing  but  sand  or  dis- 
play a  surface  of  bare  rock.  This  desert  forms 
a  large  part  of  the  country  known  as  Mongolia, 
the  whole  of  which  forms  an  area  of  internal 
drainage,  deficient  in  rainfall.  There  are  also 
extensive  desert  tracts  in  Persia,  Arabia  and 
Hindustan.  An  almost  continuous  desert  region 
may  be  traced  from  the  African  desert  through 
Arabia,  Persia  and  Baluchistan  to  the  Indus. 

Rivers  and  Lakes. —  Asia  contains  some  of 
the  largest  rivers  in  the  world.  It  is  remark- 
able among  the  continents  for  the  number  of 
its  rivers,  some  of  them  of  large  size,  that  never 
find  their  way  to  the  ocean,  their  waters  either 
being  lost  in  the  sand  or  falling  into  lakes  that 
have  no  outlet.  The  chief  rivers  in  western 
Asia  are  the  Tigris  and  Euphrates,  that  rise  in 
the  Armenian  plateau  and  fall  into  the  Persian 
Gulf;  the  Indus,  from  the  Tibetan  plateau, 
flows    through    northwestern    Hindustan    and 


falls  into  the  Arabian  Sea;  the  Ganges,  which 
rises  in  the  Himalayas  and  flows  eastward 
through  northern  Hindustan,  and  the  Brahma- 
putra, which  rises  in  Tibet  and  flows  through 
Assam  and  Bengal,  both  enter  the  Bay  of 
Bengal;  the  Irrawaddy  and  the  Sal  wen,  rising 
in  the  mountains  of  the  Indo-Chinese  Peninsula, 
and  both  flowing  through  Burma,  likewise  en- 
ter the  Bay  of  Bengal;  the  Mekong  or  Cam- 
bodia, the  largest  river  of  this  peninsula,  has 
its  sources  in  the  same  mountains,  and  flowing 
southeastward  enters  the  south  China  Sea;  the 
Yang-tse  and  the  Hoang-Ho,  the  two  great 
rivers  of  China,  rise  in  the  Tibetan  plateau; 
and  enter  the  ocean  after  a  winding  easterly 
course;  the  Amur,  the  only  other  great  river  of 
eastern  Asia,  rises  in  Mongolia,  and  after  a  cir- 
cuitous course  enters  the  Sea  of  Okhotsk ;  the 
great  rivers  of  northern  Asia,  the  Lena,  Yenisei 
and  Obi,  have  already  been  mentioned.  The  Yen- 
isei is  believed  to  have  a  length  of  3,400  miles, 
the  Yang-tse  of  at  least  3,000,  the  Lena  of  2,770, 
the  Hoang-Ho  of  2,600.  The  basin  of  the  Obi, 
including  of  course  those  of  its  tributaries,  the 
Tobol  and  the  Irtish,  is  believed  to  be  the 
largest  of  any  river  in  the  world,  except  the 
Amazon  and  the  Mississippi,  being  considerably 
over  1,000,000  square  miles  in  area. 

The  largest  lake  of  Asia  is  the  Caspian  Sea, 
which,  however,  is  partly  in  Europe,  its  largest 
tributaiT  being  the  Volga.  The  chief  Asiatic 
rivers  falling  into  this  sea  are  the  Kur  from 
the  Caucasus,  the  Aras  from  Armenia,  and  the 
Atrek  from  northern  Persia  —  the  river  Ural 
being  partly  European,  partly  Asiatic.  The  Cas- 
pian lies  in  the  centre  of  a  great  depression, 
being  83  feet  below  the  level  of  the  Sea  of 
Azof.  East  from  the  Caspian,  as  already  men- 
tioned, is  the  Sea  of  Aral,  which,  like  the  Cas- 
pian, has  no  outlet,  and  is  fed  by  the  rivers 
Amu  Daria  and  Syr  Daria.  Its  area  is  esti- 
mated at  27,000  square  miles.  Still  farther  east, 
to  the  north  of  the  Thian-Shan  Mountains,  and 
fed  by  the  Hi  and  other  streams  from  this  sys- 
tem, is  Lake  Balkash,  a  somewhat  crescent- 
shaped  sheet  of  water,  with  an  area  of  8,400 
square  miles.  The  lake  has  no  outlet;  its  water 
is  clear  but  very  salt  and  disagreeable.  There 
are  also  several  other  smaller  lakes  in  this  re- 

f'on,  such  as  Issik-Kul,  Kara-Kul,  Ala-Kul, 
aratala,  etc.  In  the  south  of  Siberia,  between 
long.  104*  and  110°  E.,  is  Lake  Baikal,  a  moun- 
tain lake  from  which  the  Yenisei  draws  a  por- 
tion of  its  waters;  its  area  is  estimated  at 
about  12,500  square  miles..  In  the  very  centre 
of  the  continent  is  the  Lob  Lake,  or  Lob  Nor, 
to  which  all  the  drainage  of  eastern  Turkestan 
converges,  being  conveyed  to  it  tw  the  Yarkand, 
Kashgar  and  other  streams.  These  unite  to 
form  the  Tarim  River,  which,  from  the  source 
of  the  Yarkand,  has  a  total  length  of  over  1,200 
miles.  Lob  seems  to  be  rather  a  swampy  tract 
than  a  lake  proper.  On  the  borders  of  Afghan- 
istan, Persia  and  Baluchistan,  is  a  similar 
swampy  lake  that  receives  the  Helmund  and 
other  streams  from  Afghanistan.  Of  the  nu- 
merous lakes  in  Tibet  Dangra-yum  Nor  and 
Tengri  Nor  seem  to  be  the  largest;  the  former 
is  45  miles  long  and  25  broad. 

Geology. — Though  in  population  and^  his- 
tory the  most  ancient  continent,  geologically 
speaking  Asia  is  considered,  as  regards  its  pres- 
ent aspect,  to  be  one  of  the  newest.  The  prin- 
cipal mountain  chains  are  composed  largely  of 
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granitic  rocks.  The  Himalayan  range  of  moun- 
tains bears  a  striking  resemblance  in  geological 
structure  to  the  Alps;  they  are  composed  of 
granite  gneiss  and  mica-schist,  with  syenite  and 
amphibolites  or  trap-rocks,  particularly  prinu- 
tive  greenstone;  the  Altai  Mountains  contain 
granite  in  layers  without  alteration  of  gneiss, 
argillaceous  schist  in  contact  with  greenstone, 
and  containing  augite,  jasper,  calcareous  rocks, 
argentiferous  lead  ore  and  copper.  The  rami- 
fications of  the  Altai  into  Russian  Asia  contain 
also  coal-grit,  schists,  quartz  and  greenstone, 
rich  with  lead,  silver  and  auriferous  sand.  The 
lower  ranges  are  covered  with  transported 
layers  of  rolled  stones  of  granite,  gneiss  and 
porphyry,  in  whicH  are  found  agates,  carnelians 
and  chalcedonies.  In  the  Kuen-Lun  group  are 
found  rubies,  lapis-lazuli  and  turquoises.  In 
the  eastern  part  of  the  Urals  the  granite,  of 
which  the  chain  is  composed,  along  with  gneiss 
and  other  rocks,  is  extremely  rich  in  iron  and 
copper.  The  Caucasus  contains  granite,  argil- 
laceous schist,  basaltic  porphyry,  petroleum  and 
^old,  which  is  also  found  in  Siberia,  northern 
ndia,  Siam,  Borneo  and  Tibet.  Diamonds 
and  other  precious  stones  are  also  found  in 
Borneo  as  well  as  in  India  and  Ceylon.  The 
coal  fields  of  China  are  periiaps  the  largest  in 
the  world.  The  great  plains  of  northern  India, 
Mesopotamia,  central  Asia  and  Siberia  are  re- 
garded as  of  very  recent  geological  origin. 
From  various  indications  many  geologists  are 
of  opinion  that  the  greater  part  of  western. 
Asia  was  occupied  at  no  very  distant  period  by 
an  ocean,  of  which  the  Caspian  and  Aral  Seas 
are  the  remains.  It  is  also  conjectured  that  a 
continental  area  extending  across  the  Indian 
Ocean  united  Asia  during  the  Permian  period 
to  Africa  and  Australia.  Siberia  is  supposed 
to  have  been  twice  submerged  during  the  Palae- 
ozoic and  the  later  Tertiary  period.  A  line  of 
volcanic  action  extends  on  the  eastern  coast 
from  Kamchatka  through  the  Philippines  and 
the  Malay  Archipelago  to  Aracan  in  the  Bay  of 
Bengal.  In  Kamchatka  there  are  eight  or  nine 
active  volcanoes;  in  the  interior  of  the  con- 
tinent there  appear  to  be  none  at  present  active. 
Climate,  Soil,  etc. —  The  size  of  Asia,  the 
great  altitudes  and  depressions  of  the  continent, 
along  with  the  variations  of  latitude  and  the 
disposition  of  sea  and  land,  etc.,  afford  an  inex- 
haustible source  of  complexity  in  the  variety 
and  distribution  of  climate.  In  Tibet,  with  a 
mean  elevation  of  about  15,000  feet^  the  climate 
is  rigorous,  combining  gresit  cold  with  drought ; 
vegetation  is  scanty,  trees  almost  absent  and 
the  population  mostly  nomadic;  except  in  the 
lower  valleys,  where  there  is  an  agricultural 
population^  it  is  very  sparse.  The  climate  of 
central  Asia  generally  presents  extremes  of  heat 
and  cold  and  great  deficiency  of  rain.  It  has 
accordingly  a  deficient  vegetation  and  a  scanty 
nomadic  population.  The  great  region  of  Si- 
beria, which,  as  already  mentioned,  is  a  level 
or  slightly  undulating  plain,  lying  wholly  within 
the  temperate  and  frigid  zones,  has  a  climate 
which  generally  resembles  that  of  similar  lati- 
tudes in  Europe,  with  the  exception  of  greater 
heat  and  drought  in  summer  and  greater  cold 
in  winter.  The  rainfall  is  very  moderate,  but  the 
drainage  is  deficient  and  the  soil  often  becomes 
swampy.  The  vegetation  is  scanty,  consisting 
mostly  of  grasses  and  shrubs  in  the  plains  and 
pine  forests  on  the  mountains.    There  is  very 


httle  land  under  cultivation  and  the  population 
is  very  thin.  The  northern  part  of  China  to 
the  east  of  central  Asia  has  a  temperate  climate 
with  a  warm  summer,  and  in  the  extreme  north 
a  severe  winter.  It  is  well  watered  and  wooded, 
possesses  a  fertile  and  well-cultivated  soil  yield- 
ing the  usual  products  of  temperate  regions,  and 
is  thickly  peopled.  The  district  lying  to  the 
south  of  the  central  region,  comprising  the  two 
Indian  peninsulas,  soutibem  China,  and  the  ad- 
jacent islands,  presents  the  characteristic  climate 
and  vegetation  of  the  southern  temperate  and 
tropical  regions.  Here,  however,  the  modifying 
effects  of  altitude  come  most  largely  into  play, 
and  every  variety  of  climate  and  form  of  vege- 
tation is  to  be  found  on  the  slopes  of  the 
Himalayas,  and  the  mountains  and  plains  of 
southern  India  and  of  the  Eastern  Peninsula. 
The  part  of  Asia  south  of  the  Himalayas,  though 
not  all  lying  within  the  tropics,  is  all  subject  to 
tropical  influences.  Among  the  principal  of 
these  may  be  reckoned  the  effects  of  the  tropical 
heat  upon  the  air-currents.  To  this  cause  are 
due  the  trade-winds,  which,  carrying  the  moist- 
ure of  the  southern  seas  to  the  continents  to 
be  condensed  by  the  mountain  masses  against 
which  they  strike,  by  determining  the  rainfall 
of  the  various  continental  districts,  and  affecting 
the  size  and  course  of  the  rivers,  produce  so 
many  climatic  effects.  More  local  in  their 
effects  as  well  as  arbitrary  in  their  occurrence, 
and  consequently  fatal  in  their  violence,  are  the 
cyclones,  or  circular  storms,  common  in  the 
Bay  of  Bengal  and  the  China  Sea.  The  normal 
directions  of  the  monsoons  are  northeast  and 
southwest;  the  northeast  monsoon  begins  in 
October  and  the  southwest  in  April;  but  the 
direction,  duration  and  intensi^  o£  these  winds 
are  greatly  modified,  especially  on  land,  by 
local  circumstances.  The  soil  of  the  southern 
regions  is  usually  good,  and  where  moisture  is 
sufficient  vegetation  is  rich  and  even  exuberant. 
The  soil  of  India  is  so  finely  comminuted  that 
it  has  been  said  it  is  possible  to  go  from  the 
Bay  of  Bengal  to  the  Indus  and  return  again 
to  the  sea  without  finding  a  single  pebble.  The 
rainfall  in  those  regions  is  extremely  irregular. 
There  are  belts  where  hardly  any  rain  falls  at 
all,  others  of  moderate  and  others  of  very  heavy 
rainfall.  On  the  Khasia  Hills,  to  the  northeast 
of  the  delta  of  the  Ganges  and  Brahmaputra, 
the  heaviest  rainfall  in  the  world  takes  place, 
the  average  fall  observed  being  550  inches  a 
year.  The  principal  period  of  rain  is  during  the 
southwest  monsoon.  On  the  mountains  which 
directly  face  the  winds,  charged  with  vapor  as 
they  come  from  the  sea,  the  rain  will  fall  in 
abundance,  while  they  pass  over  intermediate 
plains  without  parting  with  their  moisture.  The 
rainfall,  the  course  of  the  rivers  and  the  irriga- 
tion and  fertility  of  the  plains  of  India  are 
accordingly  determined  by  the  position  of  the 
Himalayas,  the  Ghats  and  other  mountain 
ranges.  The  high  plateau  which  extends  from 
Asia  Minor  to  the  Indus  has  a  temperate  cli- 
mate, with  some  extremity  of  heat  in  summer 
and  cold  in  winter.  Rain  falls  chiefly  in  winter 
and  spring.  The  eastern  part  of  this  plateau  is 
deficient  in  rain  and  the  soil  is  poor  and  un- 
productive; the  western  portion,  consisting  of 
Asia  Minor,  is  more  favored  of  nature.  The 
desert  character  of  large  parts  of  Arabia,  Persia 
and  Baluchistan  has  already  been  alluded  to. 
Some  parts  of  the  coast  of  Arabia,  as  Yemen 
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and  Oman,  are  fertile,  but  the  greater  part, 
especially  on  the  Red  Sea,  is  barren  and  deso- 
late. A  desert  belt  surrounds  an  interior  plateau 
of  1^000  to  3,000  feet  in  height,  and  of  moderate 
fertility.  Syria  is  divided  between  hilly  and 
fertile  and  low  desert  tracts.  The  Japanese 
Islands,  which  are  traversed  by  mountains  of 
considerable  elevation  and  extend  over  about 
15**  of  latitude,  experience  a  great  variety  of 
climates.  In  the  north  the  climate  is  rigorous, 
owing  to  the  Siberian  winds ;  in  the  south  it  is 
mild.  The  eastern  coast  is  milder  than  the 
west,  being  sheltered  by  the  mountain  ranges 
from  the  cold  winds  of  the  continent.  The 
country  generally  is  fertile  and  populous.  The 
character  and  productions  of  the  other  islands 
are  mostly  tropical. 

A  greater  extreme  of  cold  is  reached  in 
North  America  than  in  northern  Asia,  the  mean 
temperature  of  the  east  coast  of  Siberia  being 
above  the  zero  of  Fahrenheit;  and  the  heat  of 
southern  Asia  is  less  than  that  of  Africa,  which 
has  more  land  lying  within  the  tropics.  In 
Siberia  the  extremes  of  temperature  are  great, 
exceeding  100^  between  the  mean  of  the  hottest 
and  coldest  month  on  the  coast,  and  being  com- 
monly over  60**  throughout  the  country.  As 
the  equator  is  approached  the  extremes  of  tem- 
perature diminish  till  at  the  southern  extremity 
of  the  continent  they  approach  within  5".  The 
highest  temperature  attained  in  southern  Asia 
is  about  112^,  the  highest  mean  about  82**.  The 
summers  of  the  northern  latitudes,  though 
shorter,  attain  a  maximum  of  heat  not  much 
short  of  the  tropics,  the  greater  length  of  the 
day  compensating  for  the  less  intensity  of  the 
midday  heat.  On  the  Persian  plateau  the  sum- 
mer heat  is  increased  by  the  want  of  rain,  and 
the  severity  of  the  winter  by  the  elevation. 

Vegetatioii.r—  The  plants  and  animals  of 
northern  Asia  generally  resemble  those  of  sim- 
ilar latitudes  in  Europe,  though  the  extremes 
of  climate  are  greater.  The  plateau  extending 
from  Asia  Minor  to  the  Himalayas  resembles 
southern  Europe  in  its  productions,  and  the 
desert  belt  of  Asia  has  an  affinity  to  the  African 
desert.  The  characteristic  types  of  Siberia  are 
continued  to  the  high  regions  of  central  Asia. 
The  community  of  type  with  European  forms 
also  extends  to  north  China,  where  is  developed 
besides  a  relation  with  the  types  of  North 
America.  The  whole  of  northern  Asia  differs 
from  Europe  more  in  species  than  in  genera  of 
vegetable  productions.  Oaks  and  heaths  are 
absent  in  diberia.  The  principal  mountain  trees 
are  the  pine,  larch  and  birch ;  the  willow,  alder 
and  poplar  are  found  in  lower  grounds.  The 
cultivated  plants  of  Asia  Minor  and  Persia 
resemble  those  of  southern  Europe.  In  the 
central  region  European  species  reach  as  far  as 
the  western  and  central  Himalayas,  but  are  rare 
in  the  eastern.  They  are  here  met  by  Chinese 
and  Japanese  forms.  The  lower  slopes  of  the 
Himalajras  are  clothed,  almost  exclusively  with 
tropical  forms;  higher  up,  between  4,000  and 
10,000  feet,  is  the  region  of  forests  and  cultiva- 
tion, producing  all  types  of  trees  and  plants  that 
belong  to  the  temperate  zone,  and  having  ex- 
tensive forests  of  conifers;  in  the  east  forest 
trees  are  met  with  at  a  height  of  13,000  feet. 
Rhododendrons  extend  to  14,000  feet,  and  pha- 
nerogamous plants  are  found  at  the  height  of 
19,500  feet.  The  southeastern  region,  including 
India,  the  Eastern  Peninsula  and  Qxina,  with 


the  islands,  contains  a  vast  variety  of  indigenous 
species,  varying  with  the  humichty  of  the  cli- 
mate and  the  elevation,  the  forms  of  higher 
latitudes  being  represented  on  the  mountains. 
In  this  region  we  find  growing  wild  a  number 
of  plants  that  have  become  of  the  utmost  im- 
portance to  man,  such  as  the  sugar-cane,  rice, 
cotton  and  indigo,  pepper,  cinnamon,  cassia, 
clove,  nutmeg  and  cardamons,  banana,  cocoanut, 
areca  and  sago  palms;  the  mango  and  many 
other  fruits,  with  plants  producing  a  vast  num- 
ber of  drugs,  caoutchouc  and  gutta-percha.  The 
forests  of  India  contain  the  oak,  teak,  sal, 
deodar  and  other  timber  woods,  besides  bam- 
boos, palms,  sandal-wood,  laurels,  fig-trees,  etc. 
The  Malay  Peninsula  contains  dense  forests  of 
similar  kinds.  The  cultivated  plants  of  India  in- 
clude wheat,  barley,  rice,  maize,  millet,  sorghum, 
tea,  indigo,  jute,  opium,  etc.  North  of  the  tropic 
wheat  is  sown  in  November  and  reaped  early 
in  April,  and  a  crop  of  rice  or  other  tropical 
cereal  is  sown  in  June  and  July,  and  reaped  in 
September  and  October.  Wheat  and  barley  do 
not  grow  in  southern  India,  the  winter  not  be- 
ing sufficiently  severe  to  prepare  the  ground  for 
them.  Cotton,  indigo,  sug^r,  tea,  tobacco,  coffee, 
pepper,  plantains,  mangoes,  etc.,  are  cultivated 
m  China.  Of  the  Chinese  flora  the  larger  por- 
tion resembles  the  Indian  while  much  is  local. 
In  north  China,  the  countrv  between  it  and  the 
Amur  (Manchuria),  and  the  Japanese  Islands, 
large  numbers  of  deciduous  trees  occur,  such 
as  oaks,  maples,  limes,  walnuts,  poplars  and 
willows,  the  genera  being  European  but  the  in- 
dividual species  Asiatic.  Among  cultivated 
plants  are  wheat,  and.  in  favorable  situations 
rice,  cotton,  the  vine,  etc  Japan  and  the 
northern  parts  of  this  region  are  rich  in  species 
of  the  pine  tribe.  According  to  elevation  the 
islands  of  the  Asiatic  Archipelago  display  an 
equal  diversity  with  the  msdnland,  the  more  trop- 
ical types  being  represented  on  the  lower  eleva- 
tions, the  more  northern  on  the  higher.  Coffee, 
rice,  maize,  etc.,  are  extensively  grown  in  some 
of  the  islands.  A  line  of  demarcation  called 
Wallace's  line  has  been  drawn  at  the  Strait  of 
Macassar,  at  which  the  flora  and  fauna  of 
Australia  begin  to  appear,  and  gradually  be- 
come more  pronounced  as  the  distance  from 
Asia  and  the  proximity  to  Australia  increases. 
The  variety  of  plants  of  the  desert  region  of 
Arabia,  Persia  and  Baluchistan  is  comparatively 
small.  The  predominance  of  a  few  species  gives 
character  to  the  whole  region.  Vegetation  is 
most  abundant  .in  spring,  when  herbaceous  and 
bulbous  plants,  which  extend  through  this  re- 
gion from  Syria  to  the  Himalayas,  are  abun- 
dant. In  Arabia  Felix  and  the  warmer  valleys 
of  Persia,  Afghanistan  and  Baluchistan,  where 
the  bills  are  hi^h  enough  to  afford  a  sufficient 
rainfall,  aromatic  shrubs  are  abundant.  Wheat, 
barley,  cotton  and  indigo  are  cultivated  in 
Arabia,  and  the  date-palm  flourishes  in  the 
desert.  On  the  mountain  slopes  of  western 
Arabia  (Arabia  Felix)  the  coffee-plant,  which 
has  probably  been  derived  from  Africa,  is  cul- 
tivated. Gum-producing  acacias  are,  with  the 
date-palm,  the  commonest  trees  in  Arabia;  the 
latter  also  extends  through  Persia,  and  even 
reaches  the  shore  of  the  Caspian.  Fleshy  plants 
are  characteristic  of  the  most  arid  portions.  In 
the  higher  parts  of  Persia  and  Afghanistan 
numerous  forms  of  Umbelliferce  of  great  size, 
as  well  as  thistles  and  the  borage  tribe,  are 


Digitized  by 


Google 


Digitized  by 


Google 


Digitized  by 


Google 


ASIA 


add 


abundant.  African  forms  are  found  not  only 
extending  from  the  African  desert  along  the 
desert  region  of  Asia,  but  from  south  Africa  to 
Ceylon.  The  Caspian  lowlands  are  the  tract 
where  the  saline  vegetation  that  is  spread  over 
the  whole  region  of  steppes  and  deserts  has  its 
greatest  development  This  region  is  regarded 
as  the  native  country  of  the  melon. 

Zoology. —  There  is  a  still  closer  resem- 
blance in  the  fauna  than  in  the  Hora  of  northern 
Asia  to  that  of  Europe.  Asia  south  to  the 
Himalayas,  together  with  Europe  and  north 
Africa,  forms  a  continuous  region,  which  Dr. 
Sclater  has  desi^ated  as  the  Palsarctic ;  south- 
eastern Asia,  with  Sumatra,  Java,  Borneo  and 
the  Philippines,  he  calls  the  Indian  region; 
Africa  south  of  the  Atlas,  with  Arabia,  Pales- 
tine, south  Persia,  the  dry  part  of  Baluchistan 
and  Sind,  form  the  Ethiopian  region;  Celebes 
and  the  other  islands  beyond  Wallace's  line, 
with  Australasia,  the  Australian  region.  Nearly 
all  the  mammals  of  Europe  occur  in  northern 
Asia,  with  numerous  additions  to  the  species. 
Quadrumana  are  rare,  Carnivora  numerous, 
especially  bears,  wolves  and  weasels.  Moles, 
shrews  and  hedgehogs  are  common  among 
Insectivora,  Rodents  are  represented  by  mar- 
mots, the  pika,  jerboas,  rats,  mice,  etc.  There 
are  numerous  species  of  wild  sheep,  antelopes 
and  deer.  Of  the  last,  the  musk  and  many 
others  are  characteristic.  In  the  Indian  region 
there  are  several  peculiar  genera  of  the  Quad- 
rumana or  monkey  tribe.  Among  the  distinctive 
forms  of  this  region  is  the  elephant,  the  Asiatic 
species  being  distinct  from  the  African.  The 
lion^  tiger,  leopard,  which  are  considered  as 
Ethiopian  forms,  the  bear,  civets,  ichneumons 
and  other  carnivorous  animals  are  found.  The 
lion  inhabits  Arabia,  Persia,  Asia  Minor,  Ba- 
luchistan, etc.,  and  extends  as  far  east  as  India, 
being  now,  however,  confined  to  Guzerat.  The 
tiger  is  the  most  characteristic  of  the  larger 
Asiatic  Carnivora.  It  extends  from  Armenia 
across  the  entire  continent,  being  absent,  how- 
ever, from  the  greater  portion  of  Siberia  and 
from  the  tableland  of  Tibet ;  it  extends  also  into 
Sumatra,  Java  and  Bali.  The  horse,  ass  and 
camel  have  their  true  home  in  Asia.  In  the 
Indian  region  we  also  find  the  rhinoceros,  buf- 
falo, ox,  deer,  squirrels,  porcupines,  as  well  as 
various  species  of  Edentata.  The  avifaunas 
of  Europe  and  northern  Asia  are  identified  to 
a  still  greater  extent.  A  large  number  of  Euro- 
pean species  extend  over  northern  Asia  as  far 
as  Japan.  In  the  Malay  Archipelago  marsupial 
animals  first  occur  in  the  Moluccas  and  Celebes, 
while  various  mammals  common  in  the  western 
part  of  the  archipelago  are  absent.  A  similar 
transition  toward  the  Australian  type  takes 
place  in  the  species  of  birds.  Of  marine  mam- 
mals the  dugong  is  peculiar  to  the  Indian 
Ocean ;  in  the  Ganges  is  found  a  peculiar  species 
of  dolphin.  In  birds,  nearly  every  order  except 
ostriches  is  represented.  Among  the  most  in- 
teresting forms  are  the  hombills,  the  peacock, 
the  Impey  pheasant,  the  tragopans  and  other 
gallinaceous  birds,  the  pheasant  family  being 
very  characteristic  of  the  region.  The  pheasant 
proper  in  the  wild  state  is  peculiar  to  northern 
Asia,  the  golden  pheasant  and  several  other 
species  of  pheasants  to  the  northeast.  The 
genera  and  species  of  passerine  birds  are  very 
numerous.  The  desert  region,  extending  from 
Arabia  to  Sind,  is  chiefly  distinguished  by  the 


absence  of  many  Indian  forms  and  the  presence 
of  some  African  ones,  which,  however,  are  not 
widely  spread  most  of  them  being  limited  to 
Arabia  and  Syria.  The  chief  haunts  of  the 
Reptilia  of  Asia  are  the  northern  portion  of 
Hindustan,  the  southeastern  peninsula,  China 
and  the  islands  of  Ceylon,  Sumatra  and  Java. 
At  the  head  of  the  reptiles  stands  the  Gangetic 
crocodile,  frequenting  the  Ganges  and  other 
large  rivers;  the  helmeted  crocodile  and  the 
double-crested  crocodile  are  numerous  in 
various  quarters,  both  insular  and  continental. 
Among  the  serpents  are  the  cobra  de  capello 
and  the  Ceylonese  tic-palonga,  both  among  the 
most  deadly  snakes  in  existence;  there  are  also 
very  large  pythons,  besides  sea  and  fresh-water 
snakes.  There  are  also  a  number  of  species  of 
frogs  and  toads  and  of  fresh-water  tortoises 
as  well  as  many  terrestrial  and  aquatic  lizards. 
The  seas  and  rivers  of  Asia  produce  a  great 
variety  of  fish.  The  Salmonidce  are  found  in 
rivers  flowing  into  the  Arctic  and  north  Pacific 
oceans,  but  not  in  southern  Asia.  Large  num- 
bers are  caught  Trout  are  found  in  the  feeders 
of  the  Indus  and  the  Caspian.  Sturgeons  abound 
in  the  Black  Sea  and  the  Caspian.  Two  rather 
remarkable  kinds  of  fishes  are  the  climbing 
perch  and  the  eriapthalmus.  The  well-known 
gold-fish  is  a  native  of  China. 

Asiatic  Race8.-^The  Mongolian  race  is 
the  most  numerous^  in  Asia,  and  includes  about 
two-thirds  of  the  inhabitants.  It  occupies  the 
Chinese  empire,  Tartary  and  probably  Japan, 
with  part  of  the  Indo-Chinese  Peninsula.  It  is 
partly  settled,  as  in  China,  Japan  and  the  penin- 
sula; partly  nomadic,  as  in  Tartary  and  Mon- 
golia. The  Aryan  is  the  next  in  humbers,  and 
the  most  civilized  of  the  Asiatic  races.  It  was 
until  the  Mohammedan  conquest  the  dominant, 
as  it  is  still  the  most  numerous,  race  in  India.  It 
also  prevails  in  Persia  and  in  the  middle  region 
from  Afghanistan  to  Asia  Minor.  The  Semitic 
race  is  widely  spread  in  Arabia  and  southwest- 
ern Asia,  and  formerly  at  least  extended  to 
Africa.  The  black  race^  is  represented  by  the 
Negritos^  of  the  Philippines,  the  Papuans  and 
some  tribes  of  the  Malay  Peninsula.  The 
Drayidian  race  in  south  India,  the  Malays  in 
the  Eastern  Peninsula,  the  Ainos  of  Japan  and 
other  races  locally  distributed,  have  no  well- 
defined  relation  with  the  larger  races.  The 
Dravidians  are  variously  associated  with  the 
Mongols  and  the  Australians.  The  latter  theory 
is  connected  with  the  hypothesis  of  a  southern 
continent,  which  also  connects  these  races  with 
Africa.    See  Ethnology. 

Political  Divisions. —  A  large  portion  of 
Asia  is  under  the  dominion  of  European 
powers.  Russia  possesses  the  whole  of  north- 
em  Asia  (Siberia)  and  a  considerable  portion 
of  central  Asia,  together  with  a  great  part  of 
ancient  Armenia,  on  the  south  of  the  Caucasus ; 
in  all  an  area  of  6,294,119  square  miles  with 
a  population  of  (1913)  27,788,000.  Turkey 
holds  Asia  Minor,  Syria  and  Palestine,  part  of 
Arabia,  Mesopotamia,  Kurdistan,  Armenia. 
Hejaz  and  Yemen  in  Arabia,  with  a  total  area 
of  699,342  square  miles  and  a  population  of 
19,382,900.  Great  Britain  rules  over  India.  Cey- 
lon, a  part  of  the  Indo-Chinese  Peninsula 
(Upper  and  Lower  Burma),  Aden,  Cyprus, 
Hongkong  etc.,  in  all  an  area  of  1,969,065 
square  miles,  with  a  population  of  over  323,- 
000,000;   France   has   acquired   a   considerable 
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portion  of  the  Indo-Chinese  Peninsula  (G>chin- 
Qiina,  Anam,  Tonkin,  Cambodia)  and  has  be- 
sides Pondicherry  and  four  other  colonies  in 
India,  making  a  total  area  of  about  256,200 
square  miles  with  a  population  of  about  17,- 
000,000,  while  to  Holland  belong  Java,  Sumatra 
and  other  islands  or  parts  of  islands  in  the 
Asiatic  or  Malay  Archipelago,  with  an  approxi- 
mate area,  including  New  Guinea,  of  736,400 
square  miles  and  a  population  of  about  38,000,- 
000.  The  chief  independent  states  are  the 
Chinese  Republic  and  its  dependencies,  including 
Mongolia  and  Tibet^  occupying  an  area  of  about 
3,913,560  square  miles  with  a  population  esti- 
mated at  about  320,650,000.  Japan,  including 
Korea,  Formosa,  Sakhalen,  Pescadores,  with  an 
area  of  260,738  square  miles  and  a  population 
of  about  70,000,000;  Siam,  area  about  195,000 
square  miles,  population  about  8,149,000;  Af- 
ghanistan, area  about  250,000  square  miles,  pop- 
ulation about  6,000,000;  Persia,  area  about 
628,000  square  miles,  population  about  9,500,000, 
and  the  Arabian  states  occupying  about  5  per 
cent  of  the  area  of  Asia.  The  total  population 
of  the  continent  is  estimated  at  918,000,000. 

Religions. —  Asia  has  been  the  birthplace 
of  religions;  the  Jewish,  Buddhist,  Christian 
and  Mohammedan  having  their  origin  in  Asia, 
where  they  grew  up  under  the  influence  of  still 
older  religions,  the  Bab^^lonian  and  that  of 
Zoroaster,  both  also  of  Asiatic  origin.  At  pres- 
ent it  is  estimated  that  there  are  138,000,000 
Buddhists  in  Asia,  210,000,000  Hindus  (chiefly 
in  India),  142,000,000  Mohammedans  (in  west- 
em  and  part  of  central  Asia),  300,000,000  Con- 
fucianists  and  Yavists  (chiefly  in  (3hina), 
173)0,000  Orthodox  Greeks  and  Armenian 
Catholics  (in  Armenia,  Siberia,  Caucasus  and 
Turkestan),  *  5,500,000  Roman  •  Catholics  and 
6^000,000  Protestants.  Roman  Catholic  and 
Protestant  missions  are  established  in  almost 
every  part  of  Asia,  particularly  in  India,  China 
and  Japan.  About  500,000  Jews  are  scattered 
mostly  in  western  and  central  Asia.  A  few 
fire-worshippers,  Guebers  or  Parsis  of  India  and 
Persia  are  the  sole  remnant  of  the  religion  of 
Zoroaster;  while  vestiges  of  Sabaeism  .are 
found  amidst  the  (Asides  and  Sabians  on  the 
Tigris. 

Civilization. —  There  are  to  be  found  in 
Asia  all  varieties  of  civilization,  the  primitive 
tribes  of  northeastern  Siberia,  the  confedera- 
tions of  nomadic  shepherds  and  great  nations  in 
possession  of  a  common  stock  of  national  cus- 
toms, beliefs  and  literature,  like  China;  the 
tribal  stage ;  the  compound  family,  forming  the 
real  basis  of  (China's  social  organization;  the 
rural  community,  both  of  the  Indian  and 
Mussulman  type;  the  loose  aggregations  of 
Tchuktchis  (northern  Siberia),  having  no 
rulers  and  no  religion  beyond  the  worship  of 
forces  of  nature,  but  professing  with  regard  to 
one  another  principles  of  morality  and  mutual 
support  often  forgotten  in  higher  stages  of 
civilization;  and  despotic  monarchies  with  a 
powerful  clergy.  So  also  in  economic  life. 
While  the  tribes  of  the  northeast  find  their 
means  of  subsistence  exclusively  in  fishing  and 
hunting,  carried  on  with  the  simplest  imple- 
ments, among  which  stone  weapons  have  not 
yet  quite  disappeared,  and  the  tribes  of  central 
Asia  carry  on  primitive  cattle-breeding  and  lead 
a  half-nomadic  life,  others  are  agriculturists. 


and  have  brought  irrigation  (in  Turkestan)  to 
a  degree  of  perfection  hardly  known  in  Europe. 

Internal  Communication.—  Caravans  of 
camels  are  the  chief  means  of  transport  for 
goods  and  travelers  in  the  interior;  donkeys, 
yaks  and  even  goafs  and  sheep  are  employed  in 
crossing  the  high  passages  of  the  Himalayas; 
human  porters  and  mules  arc  the  usual  means 
of  transport  in  most  parts  of  China,  horses  in 
Siberia,  and  in  the  barren  tracts  of  the  north 
the  reindeer,  and,  still  farther  north,  the  dog, 
arc  made  use  of.  Fortunately  the  great  rivers 
of  Asia  provide  water  communication  over  im- 
mense distances.  The  deep  and  broad  streams 
of  (Thina,  allowing  heavy  boats  to  penetrate  far 
into  the  interior  of  the  country,  connect  it  with 
the  sea ;  a  brisk  traffic  is  carried  on  along  these 
arteries.  In  Siberia  the  bifurcated  rivers  supply 
a  waterway,  not  only  north  and  south  along  the 
course  of  the  chief  rivers  running  toward  the 
Arctic  Ocean,  but  also  west  and  east;  thus  a 
great  line  of  water  communication  crosses 
Siberia,  and  is,  with  but  few  interruptions,  con- 
tinued in  the  east  by  the  Amur^  navigable  for 
more  than  2,000  miles.  In  the  winter  the  rivers 
and  plains  of  Siberia  become  excellent  roads 
for  sledges,  on  which  goods  are  still  chiefly 
transported. 

RailwaTS.— In  1912  the  lines  in  existence 
had  a  total  length  of  about  63,320  miles,  of 
which  32,667  miles  belonged  to  British  India 
and  Ceylon,  10,586  to  Asiatic  Russia  and  5,420 
miles  to  China,  about  1,300  miles  of  which  was 
constructed  by  British  capital.  The  lines  are 
veiy  remunerative,  especially  that  from  Peking 
to  Tien-Tsin.  Japan  is  well  provided  with  rail- 
roads, the  length  being  6,093  miles  (including 
Korea)  in  1912.    In  the  same  year  the  French 

eossessions  in  Cochin-China,  Anam  and  Tonkin 
ad  2,178  miles,  the  Dutch  Indies  1,551  miles, 
Siam  637  miles.  There  are  as  yet  no  railroads 
in  Persia  of  any  consequence ;  but  in  1914  there 
were  2,836  miles  in  Asiatic  Turkey,  not  includ- 
ing the  most  recently  opened  sections  of  the 
Bagdad  Railway,  which  is  being  constructed  by 
German  capital  and  is  to  extend  the  Anatolian 
line  from  Kornia  to  Adana,  Mosul,  Bagdad 
and  Basra,  with  many  branch  lines.  The  great 
Trans-Siberian  Railway  connecting  Moscow  and 
Petrograd  with  Vladivostok  and  Port  Arthur 
was  completed  in  1904. 

Telegraph  communications  are  in  a  much 
more  advanced  state  than  the  roads.  Petro- 
grad is  connected  by  telegraph  with  the 
mouth  of  the  Amur  and  Vladivostok  (on  the 
frontier  of  Korea) ;  while  another  branch, 
crossing  Turkestan  and  Mongolia,  runs  on  to 
Tashkend,  Peking  and  Shanghai;  Constanti- 
nople is  connected  with  Bombay,  Madras, 
Singapore,  Saigon,  Hongkong,  and  Nagasaki 
in  Japan;  and  Singapore  stands  in  telegraphic 
communication  with  Java,  and  Port  Darwin  in 
Australia.  Finally,  Odessa  is  connected  by  wire 
with  Tiflis  in  Caucasus,  Teheran  and  Bombay. 
Trade—  Notwithstanding  the  difficulties  of 
communication  a  brisk  trade  is  carried  on 
between  the  different  parts  of  Asia,  but  there  is 
no  possibility  of  arriving  at  even  an  approxi- 
mate estimate  of  its  aggregate  value.  The  mari- 
time exports  to  Europe,  the  United  States,  and 
overland  to  Russia,  have  an  annual  value  of 
about  $900,000,000,  and  the  imports  of  about 
$750,000,000.  The  bulk  of  the  enormous  trade 
between  Great  Britain,  India,  China  and  Japan 
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is  carried  on  via  the  Suez  Canal,  opened  1869, 
and  there  is  a  steadily  growing  over-sea  trade 
between  China  and  Japan  and  the  Pacific  ports 
of  the  United  States  and  Canada.  Asia  deals 
chiefly  in  raw  materials,  gold,  silver,  precious 
stones,  petroleum,  teak  ana  a  variety  of  timber- 
wood,  furs,  raw  cotton,  silk,  wool,  tallow  and 
so  on ;  the  products  of  her  tea,  coffee  and  spice 
plantations ;  and  a  yearly  increasing  amount  of 
wheat  and  other  grain.  Steam  industry  is  only 
now  making  its  appearance  in  Asia,  and,  al- 
though but  a  very  few  years  old,  threatens  to 
become  a  rival  to  European  manufacture.  In- 
dian cottons  of  European  patterns  and  jute- 
stuffs  already  compete^  with  the  looms  of  her 
European  sister  countries.  Several  of  the  petty 
trades  carried  on  in  India,  China,  Japan,  Asia 
Minor  and  some  parts  of  Persia  have  been 
brought  to  so  high  a  perfection  that  the  silks, 
printed  cottons,  carpets,  jewelry  and  cutlery  of 
particular  districts  far  surpass  in  their  artistic 
taste  many  like  productions  of  Europe.  The 
export  of  these  articles  is  steadily  increasing, 
and  Tapan  supplies  Europe  with  thousands  of 
small  articles  —  applications  of  Japanese  art 
and  taste  to  objects  of  European  household 
furniture. 

History.— The  origin  of  the  name  Asia  is 
involved  m  obscurity,  and  it  is  not  certainly 
known  whether  it  arose  among  the  Greeks  or 
was  borrowed  by  them  from  some  Asiatic 
people.  Modem  scholars  are  inclined  to  believe 
that  the  name  Asia  is  connected  with  the  San- 
skrit ushas,  the  dawn,  as  Europe  may  be  con- 
nected with  the  Hebrew  ereb,  the  west  or  the 
sun-setting. 

The  oldest  historical  documents  are  of 
Asiatic  origin,  and  next  to  the  immediately  con- 
tiguous kingdoms  of  Egypt,  Asia  possesses  the 
oldest  historical  monuments  in  the  world. 

The  oldest  historical  monuments  in  Asia  are 
those  of  Assyria  (see  Assyria),  and  with  them 
are  associated  traditions  which  carry  us  back 
to  a  remote  and  indefinite  antiquity.  A  similar 
vague  antiquity  belongs  to  the  historical  tradi- 
tions of  India  and  China.  Criticism,  however, 
reduces  all  these  claims  to  moderate  dimen- 
sions, and  assigns  to  the  oldest  ascertained  facts 
a  period  not  more  remote  than  some  4,000 
years  from  the  present. 

The  earliest  facts  in  the  history  of  Asia, 
apart  from  documents  and  monuments,  consist 
in  the  migrations  of  races,  the  evidence  of 
which  is  derived  from  tradition,  from  language, 
from  customs  and  from  religion.  The  earliest 
known  seat  of  the  Aryan  race  was  on  the  banks 
of  the  Oxus.  Hence  probably  from  the  pressure 
of  the  Mongolian  tribes  to  the  north  they  spread 
themselves  to  the  southeast  and  southwest, 
pressing  upon  the  Dravidian  inhabitants  of  In- 
dia and  the  Semitic  races  of  southwestern  Asia. 
Finally  they  drove  the  Dravidians  to  the  south 
of  India  and  occupied  Persia  and  other  parts 
of  western  Asia,  spreading  into  Europe.  It  is 
a  remarkable  circumstance  that  in  this  invasion 
the  Aryans  appear  to  have  acquired  the  use  of 
letters  from  the  peoples  with  whom  they  came 
in  contact,  the  Dravidian  letters  being  borrowed 
in  India  and  the  Semitic  in  Persia  as  the  origi- 
nal basis  of  the  Sanskrit  and  Zendic  alphabets. 
At  a  later  period  the  Greeks  likewise  adopted 
a  Semitic  alphabet  from  the  Phoenicians.  The 
Semites  have  spread  within  historical  times  into 
northern  Africa,  and  their  migrations  had  prob- 


ably taken  a  similar  course  before  they  were 
recorded  in  history.  A  large  portion  of  fhe 
Mongols  are  still,  as  they  have  always  been, 
a  nomadic  race,  and  their  migrations,  carrying 
everywhere  the  terror  of  predatory  arms,  have 
spread  from  the  settled  part  of  their  own  race 
in  China  along  the  north  of  Asia  into  northern 
Europe. 

The  early  religion  of  the  Aryan  race, —  a 
nation  of  shepherds, —  divided  itself  after  their 
separation  into  two  related  but  widely  different 
developments,  Brahmanism  and  Zoroastrianism 
(see  India  (Religion);  Zeni>-Avesta).  The 
former  became  rich  in  m3rthological,  theolog- 
ical and  philosophical  literature;  but  historical 
literature  properly  so  called  is  wanting,  and 
consequently  there  is  a  great  absence  of  cer- 
tainty with  regard  to  the  dates  of  early  events. 
The  war  which  the  Mahabharata  (see  San- 
skrit Language  and  Literature)  professes  to 
narrate  is  believed  to  be  the  earliest  event  in 
Indian  history  that  can  be  regarded  as  historical, 
and  probably  took  place  about  12(X>-1400  B.C. 
In  (Thina  authentic  history  extends  back  protn 
ably  to  about  1100  B.C.,  with  a  long  preceding 
period  of  which  the  names  of  dsmasties  are  pre- 
served without  chronological  arrangement.  The 
kingdoms  of  Assyria,  Babylonia,  Media  and 
Persia  alternately  predominated  in  southwest- 
em  Asia.  The  arms  of  the  Pharaohs  also  ex- 
tended into  Asia,  but  their  conquests  there  were 
short-lived.  From  Cyrus"  ( B.C.  559),  who  ex- 
tended the  empire  of  Persia  from  the  Indus  to 
the  Mediterranean,  while  his  son,  Cambyses, 
added  Egypt  and  Lib3ra  to  it,  to  the  conquest  of 
Alexander  (b.c.  330),  Persia  was  the  dominant 
power  in  Asia.  The  administration  of  Persia 
was^  not  without  vigor  and  policy,  yet  the  Mace- 
donian conquest  was  an  event  of  great  import- 
ance to  Asia,  bringing  it,  along  with  northern 
Africa,  into  closer  relation  with  the  more  ad- 
vanced and  progressive  continent  of  Europe. 
The  division  of  Alexander's  empire  led  to  the 
protracted  stmggle  between  the  (5reek  dynasties 
of  Egypt  and'S^ri^  which  ended  in  the  absorp- 
tion of  both  kingdoms  in  the  Roman  empire. 
After  the  unfortunate  issue  of  the  second  Punic 
War  Hannibal  took  refuge  with  Antiochus  the 
Great  of  Syria,  who,  in  the  course  of  his  con- 
quests, had  come  in  contact  with  the  Romans, 
and  was  at  length  incited  to  try  his  strength 
with  them.  In  the  course  of  the  war  with 
Antiochus,  L.  Scipio,  together  with  his  brother, 
the  conqueror  of  Carthage,  passed  into  Asia. 
The  kingdom  of  Antiochus  was  spared  after  his 
overthrow ;  but  in  B.c.  65  Syria  became  a  Roman 
province.  The  Roman  empire  ultimately  ex-  - 
tended  to  the  Tigris. 

The  knowledge  of  Asia  possessed  by  the 
Greeks  and  Romans  was  at  its  widest  extent 
very  limited.  The  countries  with  which  they 
were  best  acquainted  were  naturally  in  the  west. 
China  they  knew  as  the  country  of  the  Seres  or 
Sinae,  and  the  northern  portions  of  the  con- 
tinent, inhabited  by  predatory  Mongol  tribes, 
were  vaguely  designated  as  Scythia.  Of  India 
the  northwestem  and  western  parts  were  known, 
and  Ceylon  likewise,  under  the  name  of  Tapro- 
bane.  The  country  traversed  by  the  Hindu 
Kush  and  the  sources  of  the  Oxus,  was  known 
as  Bactria ;  that  between  the  Oxus  and  the  Tax- 
artes  as  Sodgians;  a  large  and  vaguely  defined 
central  district,  including  Persia,  was  known  as 
Ariana.    Ptolemy  had  some  acquaintance  with 
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the  Indian  Peninsula,  with  the  table-land  of 
central  Asia,  with  the  Himalayas  (Imaus)  and 
China.  The  better  known  countries  of  the 
southwest  comprised  Asia  Minor,  Armenia, 
Arabia,  Persia,  Media,  Parthia,  Mesopotamia, 
Babylonia,  Assyria,  Syria. 

Soon  after  the  most  civilized  portions  of  the 
three  continents  had  been  reduced  under  one 
empire  the  f^reat  event  took  place  which  forms 
the  dividing  line  of  histonr.  Christianity  spread 
rapidly  in  tne  Roman  empire ;  but  Armenia  was 
the  first  country  which  received  it  as  a  national 
religion.  In  a.d.  226  the  Parthian  monarchy 
which  had  arisen  in  eastern  Persia  about  ac. 
250,  and  had  disputed  the  empire  of  Asia  with 
the  Romans,  was  overthrown  by  the  revived 
Persian  dynasty  of  the  Sassanidse.  The  empire 
of  Asia  was  now  disputed  with  the  Romans  by 
the  Persians.  In  the  revived  Persian  empire 
the  Magian  religion  was  restored,  and  after  the 
establishment  ot  Christianity  in  the  Roman  em- 
pire religious  jealousy  embittered  the  feud 
between  the  two  powers.  The  possession  of 
Armenia  was  the  subject  of  a  protracted  strug- 
gle between  them ;  but  its  religion  inclined  it  to 
the  Roman  alliance.  The  Tigris  formed  the 
most  permanent  boundary  between  the  two 
empires,  neither  being  able  long  to  maintain  any 
conquests  beyond  ^  it.  Christianity  was  perse- 
cuted in  the  Persian  empire,  and  could  not 
extend  itself  freely  beyond  the  Roman  limits. 
After  the  division  of  the  Roman  empire  (a.d. 
364)  the  struggle  continued  between  the  east- 
ern and  the  Persian  empires  until  the  rise  of 
a  new  power  destined  to  absorb  them  both. 
While  the  eastern  empire  was  struggling  more 
and  more  feebly  with  the  Persians,  the  Mon- 
gols and  the  barbarians  of  Europe,  a  new  re- 
hgion  arose  in  Arabia  (a.  d.  622),  which  gathered 
around  it  a  band  of  enthusiasts,  small  at  first, 
but  inspired  with  the  most  ardent  zeal  of 
proselytism.  The  central  tenet  of  the  unity  of 
God  gave  them  the  sympathy  of  the  Mono* 
physite  sect,  which,  persecuted  in  the  empire, 
was  powerful  in  Egypt,  Syria,  Mesopotamia  and 
Armenia.  Arabia,  the  country  of  the  Prophet, 
soon  gave  its  adherence  to  the  new  faith.  The 
sword  was  consecrated  as  the  instrument  of  its 
propagation.  Persia,  was  the  first  great  con- 
quest of  the  Arabians.  Syria  and  Egypt  soon 
fell  before  their  arms,  powerfully  aided  by  the 
defection  of  the  heretics  of  the  empire,  and 
within  40  years  of  the  celebrated  flight  of  Mo- 
hammed from  Mecca,  which  constitutes  the  era 
of  his  followers,  the  sixth  of  the  Caliphs,  or 
successors  of  the  Prophet,  was  the  most  power- 
ful sovereign  of  Asia.  Heraclius,  one  of  the 
most  warlike,  and  in  the  early  part  of  his 
reign  one  of  the  most  successful  of  the  eastern 
emperors,  had  succumbed  to  this  torrent  of  con- 
quest, and  his  successors  trembled  at  the  names 
of  their  rivals.  The  successors  of  Mohammed 
were  at  first  austere  and  simple  in  their  man- 
ners, and  narrow  and  zealous  in  their  religious 
faith;  but  from  the  accession  of  Moawiyah 
(a.d.  661),  the  time  when  the  seat  of  empire 
was  transferred  first  to  Damascus  and  subse- 
quently to  Bagdad,  the  throne  of  the  Caliphs 
was  as  splendid  as  it  was  powerful.  The  gener- 
ous blood  of  Arabia,  nounshed  by  more  genial 
climes,  showed  an  aptitude  for  all  that  is  great, 
not  only  in  military  achievement,  but  in  learn- 
ing, science,  literature  and  art.  The  empire  was 
soon  divided,  but  wherever  the  Arab  sway  pre'> 


vailed  a  liberal  patronage  of  learning  and  tol- 
eration even  of  speculative  inquiry  distinguished 
it.  The  career  of  conauest  was  not  soon  ended. 
It  spread  with  astonishing  rapidity  over  Africa 
and  Europe,  and  was  finally  checked  only  by 
the  fatal  divisions  which  originated  in  the  dis- 
putes between  the  descendants  of  the  Prophet 
and  the  dynasty  of  the  Ommiades,  descended 
from  his  mortal  foe  and  tardy  convert,  Abu 
Sophian. 

Among  the  alternate  protectors  and  op- 
pressors of  the  eastern  Roman  empire  were  the 
various  Mongol  tribes,  whose  predatory  course 
led  them  to  the  west.  In  these  also  the  Arab 
rulers  found  dangerous  converts,  who  first  sup- 
plied the  place  of  their  own  troops,  grown 
effeminate  with  luxury,  and  then  planted  them- 
selves on  the  throne  of  which  they  had  super- 
seded the  natural  defenders.  While  the  Caliphs 
of  Bagdad  still  held  a  nominal  sway,  subject  to 
the  dictation  of  their  Turkish  guards,  Mahmud, 
the  Mongolian  Mohammedan  ruler  of  Ghazni, 
asserted  his  independence  (999),  conquered  In- 
dia, and  established  the  Mohammedan  power  in 
the  Punjab.  Another  revolt  from  the  empire  of 
Mahmud  founded  the  Seljuk  dynasty,  which 
established  itself  in  Aleppo,  Damascus,  Iconium 
and  Kharism,  and  which  was  distinguished  for 
its  struggles  with  the  Crusaders.  Othman,  an 
emir  of  the  Seljuk  Sultan  of  Iconium,  estab- 
lished the  Ottoman  empire  in  1300.  About  1220 
Genghis  Khan,  an  independent  Mongol  chief, 
made  himself  master  of  central  Asia,  conquered 
northern  China,  overran  Turkestan,  Afghanis- 
tan and  Persia ;  his  successors  took  Bagdad  and 
extinguished  the  remains  of  the  caliphate.  In 
Asia  Minor  they  overthrew  the  Seljuk  dynasty. 
His  grandson,  Kublai  Khan,  conquered  China 
in  1260.  The  successors  of  Genghis  Khan  also 
invaded  Russia,  and  the  Christian  empire  estab- 
lished by  Vladimir  was  overthrown  by  the 
Golden  Horde,  led  by  his  grandson  Batu  (1240). 
Timur  or  Tamerlane,  who  professed  to  be  a 
descendant  of  (jenghis,  carried  fire  and  sword 
over  northern  India  and  western  Asia,  defeated 
and  took  prisoner  Bajazet,  the  descendant  of 
Othman  (1402),  and  received  tribute  from  the 
Greek  Emperor.  The  Ottoman  empire  soon 
recovered  from  this  blow,  and  Constantinople 
was  taken  and  the  eastern  empire  overthrown 
by  the  Sultan  Mohammed  II  m  1453.  A  de- 
scendant of  Timur,  Baber,  again  invaded  India 
early  in  the  I6th  century,  and  his  grandson, 
Akbar  the.  Great  (1556-1605),  founded  the 
Mog^l  empire  at  Delhi,  for  two  centuries  one 
of  the  most  brilliant  Asia  has  known.  China 
recovered  its  independence  about  1368  and  was 
again  subjected  by  the  Manchu  Tartars  (1618- 
45),  soon  after  which  it  begsin  to  extend  its 
empire  over  central  Asia.  Siberia  was  conquered 
by  the  Cossacks  on  behalf  of  Russia  (1580-84) 
The  same  country  effected  a  settlement  in  the 
Caucasus  about  1786,  and  has  since  continued 
to  make  steady  advances  into  central  Asia.  The 
discovery  by  the  Portuguese  of  the  passage  to 
India  by  the  Cape  of  Good  Hope  led  to  their 
establishment  on  the  coast  of  the  i>eninsula 
(1498)  and  opened  a  new  era  in  the  history  of 
the  East^  which  had  been  practically  isolated 
from  the  West  since  the  time  of  the  Crusades. 
They  were  speedily  followed  by  the  Spanish, 
Dutch,  French  and  British.  The  struggle  be- 
tween the  last  two  powers  for  the  supremacy 
of  India  was  completed  by  the  destruction  of 
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the  French  settlements  (1760-65),  and  from 
that  time  the  conquest  of  India  by  the  British 
progressed  with  uninterrupted  success.  In  1858 
India  came  directly  under  the  British  Crown. 
The  extension  of  the  influence  and  possessions 
of  European  powers,  especially  Russia,  Great 
Britain  and  France ;  Germany's  seizure  of  Kiau- 
Chau  in  the  Chinese  province  of  Shantung  in 
1897;  the  rapid  development  of  Japan  into  a 
power  capable  of  competing  on  equal  terms  with 
those  of  Europe,  as  demonstrated  by  the  vic- 
tories over  China  (1895)  and  Russia  (1904-05). 
the  annexation  of  Korea  (22  Aug.  1910).  and 
capture  of  Kiau-Chau  from  Germany  (7  Nov. 
1914) ;  the  conquest  of  the  Philippine  Islands 
from  Spain  by  the  United  States  (1899)  ;  the 
Boxer  rebellion  (1900-01)  ;  overthrow  of  the 
Manchu  dynasty  in  China  and  proclamation  of 
the  Chinese  Republic  (12  Feb.  1912)  ;  the  Jap- 
anese demands  considered  menacing  to  the  in- 
dependence of  China  and  the  agreement  of  8 
May  1915  between  the  two  nations ;  the  partici- 
pation of  Turkey  in  the  European  War  on  the 
side  of  the  Central  Powers  are  the  most  im- 
portant events  in  modem  Asiatic  history.  For 
particular  phases  of  this  history  see  China; 
KOREA ;  Japan  ;  Manchuria  ;  Russia  and  Tur- 
key.   Also  Boxers  and  Triple  Alliance, 
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ASIA,  Central,  a  designation  loosely  ap- 
plied to  that  enormous  region  of  Asiatic  ter- 
ritory lying  between  the  Altai  Mountains  and 
the  Persian  Gulf,  and  includes  part  of  Siberia, 
all  Turkestan,  Afghanistan,  Baluchistan  and 
part  of  Persia.  Humboldt's  definition  of  cen- 
tral Asia  gave  that  name  to  the  khanates  of 
Bokhara  and  Tartary.  In  Russian  official  lan- 
guage, central  Asia  is  an  administrative  por- 
tion of  the  empire  lying  to  the  southwest  of 
Siberia  and  comprises  with  part  of  what  used 
to  be  called  Siberia  the  recent  Russian  annex- 
ations in  Turkestan.  The  total  area  is  given 
at  1,366,000  square  miles  and  the  population 
at  11,135,500.  The  eastern  i)ortion  belongs  to 
China;  the  western  or  Russian  portion  is  di- 
vided into  the  governments  of  Akmolinsk, 
Semipalatinsk,  Turgai,  Uralsk,  Semirechinsk, 
Ferghana,  Samarkand  Syr-Daria  and  the 
Trans-Caspian  territory.  For  the  geography, 
ethnography,  etc.,  of  the  region  see  Asia; 
also  Turkestan,  Khiva,  Khokand,  Siberia, 
Russia,  etc.  Consult  Cobbold,  R.  P.,  <  Inner- 
most Asia'  (London  1900) ;  Knight,  E.  F., 
<Where  Three  Empires  Meet'  (London  1893)  ; 
Krafft,  H..  <A  travers  le  Turkestan  Russe> 
(Paris  1901) ;  Meakin,  Annette,  <In  Russian 
Turkestan'  (London  1915);  Phibbs.  I.  M.. 
^A  Visit  to  the  Russians  in  Central  Asia' 
(London  1899);  Skrine,  F.  H..  <The  Expan- 
sion of  Russia'  1815-1900  (London  1903). 
Bokhara:  Curzon,  G.  N.  (Lord),  < Russians 
in  (Tcntral  Asia'  (London  1889)  and  <The 
Pamirs  and  the  Source  of  the  Oxus'  (London 
1897) :  OT)onovan,  E.,  <The  Merv  Oasis' 
(London  - 1889)  ;    Vambery,    A.,    <  History    of         T 
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Bokhara^  (London  1873).  Khiva:  Burnaby, 
Col.  R.  <A  Ride  to  Kliiva>  (London  1884)  ; 
Wood,  H..  <The  Shores  of  the  Lake  Aral> 
(London  1876). 

ASIA,  in  the  Bible.  In  the  Old  Testa- 
ment there  is  no  reference  to  Asia,  but  in  the 
Apocrypha  it  is  applied  to  the  terntory  cover- 
ing the  Tigris  and  the  Euphrates  valleys,  part 
of  Asia  Minor,  Syria,  Phoenicia  and  Palestine, 
practically  the  same  countries  to  which  the 
Romans  applied  the  name.  Consult  Acts  xix, 
10,  26,  which  refers  to  Paul  laboring  in  Ephe* 
sus,  chief  city  of  the  Biblical  Asia.  Paul  ad* 
dressed  the  circular  epistle  to  the  churches 
of  this  region,  for  reference  to  which  see  the 
closing  salutation  of  Corinthians  (which  was 
written  from  Ephesus)  xvi,  19.  They  are  also 
made  the  recipients  of  the  message  of  John  in 
the  Book  of  Revelation. 

ASIA  MINOR  («Asia  the  Le$s»}.  Mod- 
em Anatolia  is  the  extreme  western  peninsula 
projection  of  Asia,  forming  part  of  Turkey 
in  Asia.  The  name  is  not  very  ancient;  orig- 
inally the  Greeks  seem  by  Asia  to  have  meant 
only  the  western  part  of  Asia  Minor,  but  with 
their  geographical  knowledge  the  scope  of  the 
name  Asia  graduall;y  widened.  The  late  Greek 
name  for  Asia  Mmor  is  Anatolia  —  Anatoli, 
**the  East,*  whence  is  formed  the  Turkish 
Anadoll  Asia  Minor  includes  the  peninsula; 
it  is  bounded  on  the  north  bv  the  Black  Sea 
and  Sea  of  Marmora,  on  the  west  by  the 
i^gian  Sea,  on  the  south  by  the  Mediterranean 
and  on  the  east  by  the  Armenian  highlands 
and  the  Euphrates.  In  the  extreme  northwest 
it  is  separated  from  Europe  by  the  Straits  of 
the  Bosporus  and  the  Dardenelles.  The 
western  coast  is  indented  with  innunaerable 
bays  and  gulfs,  beyond  which  lie  the  islands 
of  the  Grecian  Archipelago.  The  area  of  the 
peninsula  is  about  199,272  square  miles.  It  con- 
stitutes the  western  prolon^tion  of  the  hi^ 
table- land  of  Armenia  with  its  border  mountain 
ranges.  The  interior  consists  of  a  g[reat  plateau 
or  rather  series  of  plateaus,  rising  in  gradation 
from  3.500  to  4,000  feet,  with  bare  steppes, 
salt  plains,  marshes  and  salt  lakes;  the  struc- 
ture is  volcanic  and  there  are  several  conical 
mountains,  one  of  which,  the  Ergish-dagh 
(Argaeus),  with  two  craters,  attains  a  height 
of  13,100  feet,  towering  above  the  plain  of 
Kaisarieh  which  has  itself  an  elevation  of  be- 
tween 2.000  and  3,000  feet.  The  plateau  is 
bordered  on  the  north  by  the  Pontic  Coast 
range,  a  long  train  of  parallel  mountains 
4,000  to  6,000  feet  high  and  cut  up  into  groups 
by  cross-valleys.  These  mountains  sink 
abruptly  down  on  the  northern  side  to  a  nar- 
row strip  of  coast;  their  slopes  toward  the 
interior  are  gentler  and  bare  of  wood.  Simi- 
lar is  the  character  of  the  border  ranges  on 
the  south,  the  ancient  Taurus,  only  that  they 
are  more  continuous  and  higher,  having  an 
average  elevation  of  about  7,000  feet  ana  ris- 
ing to  over  10,000  feet  in  Lycia  and  Cilida. 
The  western  border  is  intersected  by  numerous 
valleys  opening  upon  the  archipelago  to  the 
northern  part  of  which  Mounts  Ida  and  Olym- 
pus belong.  Between  the  highlands  and  the 
sea  lie  the  fertile  coast  lands  of  the  Levant. 
Of  the  rivers  the  largest  is  the  Kizil  Irmak 
(Halys),  which,  like  the  Yeshil  Irmak  (Iris), 
and  the  Sakaria  (Sangarius),  flows  into  the 
Black  Sea;  the  Gediz  Chai  (Hermus)  with  its 


affluents  the  Pactole  and  Menderes  (Maeander), 
flow  into  the  Mgtzn. 

Climate. —  The  climate  has  on  the  whole 
a  southern  European  character^  except  on  the 
central  plateau  which  is  more  Asiatic,  and  has 
very  little  rain,  a  hot  summer  and  a  long, 
cold  winter;  the  southern  coast  has  mild  win- 
ters and  scorching  summers,  while  on  the 
coast  of  the  Mge^n  there  is  the  mildest  of 
climates,  the  summer  being  tempered  by  sea 
breezes  and  a  magnificent  vegetation.  On  the 
northern  side,  being  exposed  to  the  northeast 
winds  from  the  Black  Sea,  the  climate  is  not 
so  mild,  but  there  are  abundant  rains  and  the 
vegetation  is  luxuriant. 

Industrial  Development — In  point  of 
natural  history  Asia  ifinor  partakes  of  the 
character  of  the  East  and  of  the  West.  The 
forest  trees  and  cultivated  plants  of  Europe 
are  seen  mingled  with  the  forms  charactens- 
tic  of  Persia  and  Syria.  The  central  plateau, 
which  is  barren,  has  the  character  of  an  Asi- 
atic steppe,  more  adapted  to  the  raising  of 
flocks  and  herds  than  for  agriculture,  except 
the  cultivation  of  wheat  and  other  grains; 
horses,  excellent  mule-camels  and  the  Anp^ora- 
goat  are  bred  here.  The  coasts  are  rich  m  all 
European  products,  fine  fruits,  olives,  vines 
and  silk  have  quite  the  character  of  the  south 
of  Europe,  which  on  the  wanner  and  drier 
southern  coast  shades  into  that  of  Africa. 
The  chief  products  besides  those  mentioned 
are  wheat  and  other  grains,  cotton,  tobacco, 
flax,  poppy-seed  and  hcorice.  Carpets,  rugs 
and  silk  stuffs  are  the  principal  manufac- 
tures. Asia  Minor  has  considerable  mineral 
wealth,  including  lead,  copper,  petroleum, 
meerschaum,  gold,  silver,  coal  and  salt,  but  it 
is  as  yet  almost  undeveloped.  The  main  ex- 
ports arc  figs,  raisins  and  other  fruits,  olive 
oil,  silk,  cocoons,  carpets,  sponges,  mohair, 
wool,  hides,  cattle,  gum,  poultry,  wax  and  to- 
bacco. 

The  People.— The  inhabitants,  some  10,- 
000,000  in  number,  consist  of  the  most  various 
races.  The  dominant  race  are  the  Osmanli 
Turks,  who  number  about  7,000.000,  and  are 
spread  over  the  whole  country;  tney  are  main- 
ly engaged  in  agriculture  and  cattle-raising. 
Allied  to  these  are  the  Turkomans  and  Yuruks, 
speaking,  a  dialect  of  the  same  language.  The 
latter  are  found  chiefly  on  the  tableland, 
leading  a  nomadic  life;  there  are  also  hordes 
of  nomadic  Kurds.  Among  the  mountains 
east  of  Trebizond  are  the  robber  tribes  of  the 
Lazes.  Before  the  European  War  the  Greeks- 
and  Armenians  were  the  most  progressive 
elements  in  the  population  and  had  most  of 
the  trade.    While  the  Greeks  monopolized  the 

i>rofessions,  the  ownership  of  the  land  was 
argely  passing  into  the  hands  of  the  Greeks, 
Armenians  and  Jews. 

Administration.— The  country  falls  into 
eight  vilayets  or  governments  with  their  cap- 
itals in  Brusa,  Smyrna,  Konia  (Iconium), 
Adana.  Sivas,  Angora,  Trebizond  and  Kas- 
tamum,  respectively,  and  the  two  ^'independ- 
ent»  Sanjaks  of  Ismid  and  Bigha.  In  ancient 
times  the  divisions  were  Pontus,  Paphlagonia, 
Bithynia  in  the  north ;  Mysia^  Ljrdia.  Caria  in 
the  west;  Pisidia  and  Glicia  in  the  south; 
(^appadocia  in  the  west;  and  Galatia  with 
Lycaonia  and  Phrygia  in  the  centre.  The 
iEgean   Islands,   wnich  have   recently   passed 
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out  of  the  hands  of  Turkey,  belonged  most  of 
them  to  Asia  Minor. 

Railways. —  The  right  to  construct  rail- 
ways in  northeastern  Asia  Minor  and  Arme- 
nia has  been  conceded  to  Russia.  The  earliest 
roads,  however,  were  constructed  by  English 
and  French  companies  in  1856  and  1866,  re- 
spKBctively,  the  first  running  from  Smyrna  to 
Aidin  and  Dineir  with  several  branch  lines; 
the  second  from  Smyrna  to  Cassaba  with  ex- . 
tensions  to  Afion  and  Karalussar.  The  main 
or  Anatolian  line  was  opened  about  1873,  the 
first  section  running  from  Haidar  Pasha  to 
Ismid.  In  1888  it  was  taken  over  by  the 
German  Society  of  Anatolian  Railways, 
financed  by  the  Bank  of  Berlin,  and  in  1892 
was  extended  to  Angora,  and  in  1896  to  Ko- 
nia.  In  1902  the  German  Bank  received  the 
concession  for  the  Bagdad  Railway  (q.v.)  by 
which  the  Anatolian  hne  was  to  be  extended 
from  Konia  to  Adana,  Mosul,  Bagdad  and 
Basra,  with  numerous  branch  lines.  It  has 
been  ^completed  continuously  as  far  as  Kara 
Buna  in  Cilicia  (1911-12)  and  with  the  vari- 
ous sections  already  completed  was  in  1916 
operating  along  a  length  of  538  miles  from 
Konia.  The  total  length  of  railways  in  Asia 
Minor  is  about  1,500  miles  and  the  benefits 
derived  from  them  by  the  country  are  ines- 
timable. 

History. —  Here,  especially  in  Ionia,  was 
the  early  seat  of  Grecian  civilization  ana  here 
were  the  countries  of  Phrygia,  Lycia,  Caria, 
Paphlagonia,  Bithynia,  Lydia,  Pamphylia, 
Isauria,  Cilicia,  Galatia,  Cappadocia,  etc.,  with 
Troy,  Ephesus^  Smyrna  and  many  other  great 
and  famous  cities,  including  the  seven  churches 
of  the  book  of  Revelation.  Here  in  the  dawn 
of  history  the  non- Aryan  race  of  the  Hittites, 
whose  capital  is  thought  to  have  been  at  Bo- 
ghaz  Kem,  rose  to  power;  here  from  the  ob- 
scure era  of  Semiramis  (about  2000  b.c)  to 
the    time    of    Osman    (about    1300   A.D.),    the 

freatest  conquerors  of  the  world  contended 
or  supremacy;  and  here  took  place  the  wars 
of  the  Medes  and  Persians  with  the  Scythians; 
of  the  Greeks  with  the  Persians ;  of  the  Romans 
with  Mithridates  and  the  Parthians;  of  the 
Arabs,  Seljuks,  Mongols  and  Osmanli  Turks 
with  the  weak  Byzantine  empire.  Here 
Alexander  the  Great  and  the  Romans  suc- 
cessfully contended  for  the  mastery  of  the 
civilized  world,  and  here  the  Crusaders  passed 
on  their  way  to  the  Holy  Sepulchre.  But  not- 
withstanding all  these  wars  the  country  still 
continued  to  enjoy  some  measure  of  prosper- 
ity till  it  fell  into  the  hands  of  the  Turks, 
under  whose  military  despotism  its  ancient 
civilization  has  been  sadly  brought  to  ruin. 
Recently  considerable  portions  of  Armenia 
have  been  absorbed  by  Russia.  In  1878  Great 
Britain  made  a  secret  engagement  to  guaran- 
tee a^inst  Russian  aggression  the  Asiatic 
dominions  of  the  Porte.  Of  recent  years 
German  influence  has  been  preponderant 
throughout  the  Turkish  empire  and  in  Asia 
Minor  all  the  railroads  of  the  plateau  are 
practically  in  the  hands  of  (German  capitalists. 
BibKography.— Clark,  F.  E.,  <The  Holy 
Land  of  Asia  Minor>  (New  York  1914); 
Flitch,  *Le  Chemin  de  fer  de  Bap:dad>  (Brus- 
sels 1914) ;  Gallais,  E.,  ^Asie  Mineure  et  Sy- 
ric>  (Paris  1907);  Kaunenberg,  K.,  <Kleina- 
siens  Naturschatze^    (Berlin  1897) ;  Leonhard, 


R.,  < Paphlagonia^  (Berlin  1915);  Oberhum- 
mer  and  Zimmcrer,  ^Durch  Syrien  und  Klein- 
asien>  (Leipzig  1898);  Percy,  Earl,  <The 
Hierhlands  of  Asiatic  Turkey^  (London  1901)  ; 
Philippson,  A.,  ^Reisen  und  Forschungen  im 
Westlichen  Kleinasien>  (Gotha  1910-13) ; 
Ramsay,  W.  M.,  ^Historical  Geography  of 
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ASIAGO,  Italy,  town  of  the  province  of 
Vicenza,  17  miles  north  of  the  city  of  that 
name.  It  is  the  capital  of  the  district  of  Setti 
Communi ;  has  manufactories  of  straw  hats  and 
has  a  large  percentage  of  Teutons  among  its 
inhabitants  who  number  about  5,500.  In  the 
great  German  drive  of  November  1917  Asiago 
and  the  surrounding  plateau  were  menaced  by 
the  Teuton .  forces.  For  a  detailed  account  of 
the  military  operations  in  Venetia  see  War, 
European. 

ASIARCH,  a'shi-ark,  a  Roman  officer  ap- 
pointed as  director-general  of  religious  cere- 
monies in  the  province  of  Asia.  The  expres- 
sion occurs  in  the  Greek  Testament,  Tines  de 
kai  tdn  Asiarchdn,  *And  certain  also  of  the 
Asiarchs*  (Acts  xix,  31).  Properly  speaking 
there  was  but  one  Asiarch  residing  at  Ephe- 
sus;  the  others  referred  to  were  his  subordi- 
nates. 

ASIATIC  BROTHERS,  the^  designation 
of  a  secret  society  organized  in  Germany 
about  1780.     See  Rosicrucians. 

ASIATIC  SOCIETIES,  learned  associa- 
tions formed  for  the  purpose  of  collecting  and 
disseminating  valuable  information  respecting 
the  different  countries  of  Asia.  The  Royal 
Asiatic  Society  of  Great  Britain  and  Ireland 
was  established  19  March  1823.  With  it  in 
1828  was  connected  a  very  active  translation 
committee  which  publishes  English,  French 
and  Latin  translations  of  Oriental  works,  oc- 
casionally accompanied  with  the  originals. 
Similar  societies  have  been  formed  in  Asia 
itself,  such  as  the  Asiatic  Society  of  Bengal 
at  Calcutta,  founded  in  1784  by  Sir  William 
Jones.  Since  1846  the  Bibliotheca  Indica, — 
a  series  of  Oriental  works  in  text  and  trans- 
lation,—  has  been  published  under  the  super- 
vision of  this  society  at  the  expense  of  the 
An^Io-Indian  government.  There  are  similar 
societies  on  the  Continent  and  in  America, 
such  as  the  Soci^te  Asiatique  at  Paris,  found- 
ed in  1822,  the  Oriental  Society  of  Germany 
(Deutsche  Morgenlandische  Gesellschaft), 
founded  in  1845,  and  the  American  Oriental 
Society,  organized  7  Se^t.  1842,.  and  which  in 
1915  had  a  membership  of  304. 

ASIMINA,  ^-sTm'i-n^,  Papaw,  a  genus  of 
nine  species  of  shrubs  or  small  trees  of  the 
family  Anonacece,  eight  of  which  are  natives  of 
eastern  North  America,  the  West  Indies  and 
Mexico,  with  attractive  foliage  and  large  purple 
or  whitish  axillary  flowers  appearing  in  early 
spring,  and  large  edible  fruits.  Two  species  are 
cultivated  for  ornament  and  deserve  more  atten- 
tion at  the  hands  of  horticulturists.  One  of 
these,  A.  triloba,  which  has  produced  some  va- 
rieties, is  the  only  arborescent  species  of  the 
genus.  It  is  hardy  as  far  north  as  Massa- 
chusetts and  produces  very  large-seeded  fruits, 
often  more   than   three   inches   long   and   too 
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highly  aromatic  to  suit  all  palates.  The  other 
species  A.  grandiflora,  is  found  in  Georgia  and 
Florida  and  is  said  to  produce  delicious  fruits. 

A'SIPHONA'TA,  an  order  of  lamelli- 
branchiate,  bivalve  mollusks,  destitute  of  the 
siphon  or  tube  through  which,  in  the  Siphona- 
ta,  the  water  that  enters  the  gills  is  passed 
outward.  It  includes  the  oysters,  the  scallop 
shells,  the  pearl  oyster,  the  mussels,  and  in 
general  the  most  useful  and  valuable  mollusks. 

ASIR,  Arabia,  district  lying  between  lat. 
17**  30'  and  2V  N.  and  long.  40**  30'  and  45** 
R;  bounded  north  by  Hejoz,  east  by  Nejd, 
south  by  Yemen  and  west  by  the  Red  Sea. 
Its  length  along  the  toast  is  about  230  miles 
and  its  breadth  about  180.  The  lowland  is 
hot  and  barren.  Kanfuda  is  the  chief  port 
of  the  district;  Marsa,  Hali  and  £1  Itwad  are 
smaller  ports.  The  mountainous  tract  has  an 
average  altitude  of  between  6,000  and  7,000 
feet,  with  a  temperate  climate  and  regular 
rainfall,  and  is  fertile  and  populous.  The 
valleys  are  well  watered  and  produce  excellent 
crops  of  cereals  and  dates.  Juniper  forests  are 
said  to  exist  on  the  higher  mountains.  The 
inhabitants  are  a  brave  and  warlike  race  of 
mountaineers  and  aided  by  the  natural  strength 
of  the  country  have  hitherto  preserved  their 
independence.  The  Turks  have  made  repeated 
attenmts  to  conquer  Asir,  but  beyond  occupy- 
ing Kanfuda  and  one  or  two  points  in  the  in- 
terior, they  have  effected  nothing.  No  part 
of  Arabia  would  better  repay  exploration. 

ASK,  in  Scandinavian  mythology,  the 
name  of  the  first  man  created.  According  to 
the  legend  the  gods,  Odin,  Haener  and  Loder, 
found  two  trees  by  the  seaside,  an  ash  and  an 
elm.  From  these  they  created  the  first  man 
and  first  woman.  Ask  and  Embla.  and  gave 
them  the  earth  as  their  dwelling  place. 

ASKABAD,  as'ka-bad',  Russia,  town  in 
central  Asia,  capital  of  the  Transcaspian 
province,  345  miles  by  rail  southeast  of  Kras- 
novodsk  and  594  from  Samarkand,  situated  in 
a  small  oasis  at  the  northern  foot  of  the 
Kopet-dagh  range.  It  has  a  public  library 
and  a  technical  railway  school;  also  cotton- 
cleaning  works,  tanneries,  brick-works  and.  a 
mineral-water  factory.  iTie  trade  is  valued 
at  $1,250,000  a  year.  The  population,  2,500 
in  1881  when  the  Russians  seized  it,  is  now 
about  20,000^  one-third  of  whom  are  Persians, 
many  of  them  belonging  to  the  Babi  sect. 

ASKE,  Robert,  English  rebel:  d.  1537. 
He  was  of  an  old  Yorkshire  family.  He  be- 
came an  attorney  and  fellow  at  Gray's  Inn. 
Little  of  his  personal  history  is  known,  except 
in  connection  with  the  insurrection  called  the 
^Pilgrimage  of  Grace,*  which  began  in  Lincoln- 
shire in  October  1536.  as  an  outbreak  against 
the  law  passed  by  Parliament  suppressing  those 
monasteries  whose  revenues  fell  below  i200  a 
year.  Other  laws  were  'enacted  abrogating  a 
number  of  old  holidays  and  increasing  taxes 
which  aroused  the  indignation  of  the  people. 
Aske  led  the  uprising  in  Yorkshire.  His  army 
took  Lord  Dacy  and  the  archbishop  of  York 
prisoners,  who  were  then  forced  to  take  the. 
oath  of  tlie  rebels.  The  monks  and  nuns  were 
reinstated;  the  royal  herald  was  not  permitted 
to  read  the  King's  proclamation;  and  announc- 
ing his   intention   of   marching  to   London   to 


declare  the  grievances  of  the  commons  to  the 
sovereign  himself,  Aske  soon  had  the  whole 
country  under  his  control.  A  military  organiza- 
tion with  posts  from  Newcastle  to  Hull  was 
established  and  Hull  was  provided  with  cannon. 
No  terms  could  be  agreed  upon,  and  it  was 
decided  to  fight  a  battle  on  27  October.  A 
heavy  rain  prevented  the  consummation  of  this 
plan.  The  King,  in  the  meantime,  sent  a  con- 
ciliatory message  which  Aske  prevailed  upon 
his  followers  to  accept.  Aske  was  pardoned, 
but  the  King's  promises  were  not  considered 
sufficient  and  another  insurrection  broke  out  jn 
the  east.  For  his  efforts  in  suppressing  this, 
Aske  was  thanked  by  the  King.  However,  in 
spite  of  the  fact  that  he  had  done  nothing  to 
forfeit  the  King's  favor,  he  was  sent  to  the 
Tower  of  London  and  sentenced  to  be  hanged. 
He  was  paraded  back  to  York  and  executed 
there  in  July.  There  is  a  striking  inscription 
on  a  tower  of  the  church  of  Aughtor  in  East 
Riding  by  a  member  of  his  family  to  commem- 
orate the  year  1536.  Consult  Gasquet,  F.  A., 
^ Henry  VIII  and  the  English  Monasteries^ 
(1906)  ;  ^Letters  and  Papers  of  the  Reign  of 
Henry  VHP  (Vols.  XI  and  XII);  English 
Historical  Review  (Vol.  V,  pp.  330.  S50) ; 
^Chronicle  of  Henry  VHP  (translated  by  M.  A. 
S.  Hume,  1889);  Whitaker,  <Richmondshire> 
(Vol.  I,  p.  116),  containing  a  pedigree  of  the 
Askes;  Hall's  ^(nironicle\  and  Wriothesley's 
^dironicle.^ 

ASKEW,  as'ku,  or  ASCGUGH,  Anne, 
English  religious  zealot  and  martyr:  b.  Stall- 
ingborough  1521;  d.  Smithfield,  16  July  1546. 
On  the  death  of  her  sister  she  was  induced  to 
become  the  wife  of  her  sister's  fianc^,  Thomas 
K}mie,  by  whom  she  had  two  children.  She 
was  a  staunch  Protestant,  and  upon  being  de- 
nounced by  the  family  priest,  her  husband,  a 
Catholic,  turned  her  out  of  his  house.  She 
went  to  London,  where  she  was  arrested  and 
charged  with  heresy,  March  1545.  On  this 
charge  she  was  acquitted,  but  persisting  still  in 
devotion  to  her  faith,  she  was  again  arrested, 
June  1546,  and  tortured  on  the  rack,  in  spite  of 
which  she  refused  to  recant.  In  the  following 
month,  16  July  1546,  she  was  burned  at  the 
stake  in  Smithfield.  Consult  Bale,  J.,  <The 
Lattre  Examinacyon  of  Anne  Askew >  (Mar- 
burg 1547),  and  Webb,  <An  Account  of  Anne 
Askew>    (London  1865). 

ASKHABAD,  asTdi^-bad',  the  thriving 
administrative  centre  of  the  Russian  province 
of  Transcaspia,  situated  in  the  Akhal  Tekke 
oasis,  and  occupied  by  Skobelcff  in  January 
1881,  after  the  sack  of  Gcok  Tep^.  Its  distance 
from  Merv  is  232  miles,  from  Herat  388  miles. 
Pop.  about  52,000. 

ASKJA,  ask'y^,  a  volcano  in  the  centre  of 
Iceland,  first  brought  into  notice  by  an  eruption 
in  1875.  Its  crater  is  17  miles  in  circumference, 
surrounded  by  a  mountain-ring  from  500  to 
1,000  feet  high,  the  height  of  the  mountain  itself 
being  between  4,000  and  5,000  feet. 

ASLAUGA'S  (;j-slow'gSz)  KNIGHT, 
the  title  of  a  romantic  tale  of  mediaeval  chiv- 
alry, by  Friedrich,  Baron  de  la  Motte-Fouque. 
It  was  published  in  1814.  The  story  is  told 
with  simplicity  and  grace,  and  with  it  may  be 
compared  'The  Fostering  of  Aslang*  in  Wm. 
Morris*   *  Earthly  Paradise,^ 
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A8MAI,  as'ml,  or  ASMAYI,  an  Arabic 
writer,  the  instructor  of  Harun-al-Rashid :  b. 
about  740;  d.  830.  His  history  of  the  kings  of 
Arabia  and  Persia,  prior  to  Islam,-  is  of  great 
value,  while  his  romance  of  ^Antar^  has  oeen 
called  ^'the  Iliad  of  the  desert.^ 

ASMANITB,  a  variety  of  silica,  occur- 
ring in  small  grains  in  certain  meteoric  irons, 
and  now  believed  to  be  identical  with  tridy- 
mite  (q.v.). 

ASMARA,  Africa,  capital  of  the  Italian 
colony  of  Eritrea  in  northeast  Africa.  It  is 
built  on  the  Hamasen  plateau,  at  an  elevation  of 
7,800  feet,  and  is  40  miles  southwest  of  the 
seaport  of  Massawa.  The  town  is  strongly 
fortified.  The  European  quarter  contains  sev- 
eral fine  public  buildings,  including  the  resi- 
dence of  the  govtmor,  club  house,  barracks 
and  hospital.  Fort  Baldissera  is  built  on  a  hill 
to  the  southwest  and  is  considered  impregnable. 
It  was  occupied  by  the  Italians  in  1889,  and  in 
1900  the  seat  of  government  was  transferred 
thither  from  Massawa.  It  is  surrounded  by 
rich  agricultural  lands,  cultivated  in  part  by 
Italian  immigrants  and  is  a  busy  trading  centre. 
A  railway  from  Massawa  to  Asmara  was  com- 
pleted as  far  as  Ghinda  in  1904.  There  are  gold 
mines  about  six  miles  to  the  north  which  have 
been  partially  worked.  The  population  is  about 
10,000,  including  the  garrison  of  300  Italian  and 
some  1,000  native  troops.  The  European  civil 
population  numbers  over  500;  the  rest  of  the 
inhabitants  are  chiefly  Abyssinians. 

ASMODEUS,  or  ASMODAI^  in  He- 
brew mythology^  an  evil  spirit  which  slew  seven 
husbands  of  Sara,  daughter  of  Raguel,  at 
Rages.  By  the  direction  of  the  angel  Raphael  the 
young  Tobias  exorcised  Asmodeus  with  the 
smell  of  a  fish's  liver  burned  on  the  coals,  into 
the  uttermost  parts  of  Egypt,  whitiier  he  was 
pursued  by  Raphael,  who  bound  him,  so  that 
thereafter  Tobias  and  Sarah  might  be  undis- 
turbed by  him.  (Tobit  VI,  14;  VII,  2).  Ac- 
cording to  the  Talmudic  legends  Asmodeus 
had  divers  relations  with  King  Solomon^  whom 
on  several  occasions  he  aided,  espeaally  in 
planning  and  constructing  the  temple.  In  many 
of  the  legends  he  is  given  as  the  cause  of  the 
sins  and  excesses  which  besmirched  the  char- 
acter of  Solomon.  Several  scholars  have  iden- 
tified Asmodeus  with  ^shma  daeva,  the  demon 
of  wrath,  prominent  in  Mazdaism,  the  religion 
of  Persia.  Consult  Tastrow,  <  Hebrew  and 
Babylonian  Traditions>  (New  York  1914); 
Hastings,  < Dictionary  of  the  Bible>  (ib.,  1910). 

ASMODEUS,  The  Lame  Devil  (<Lt 
IMable  Boiteux^).  A  novel  by  Alain  R6ne  Le 
Sage,  first  published  in  1707.  and  republished 
by  the  author,  with  many  changes  and  addi- 
tions, in  1725.  It  is  sometimes  known  in  Eng- 
lish as  ^Asmodeus, >  and  sometimes  as  ^The 
Devil  on  Two  Sticks,  >  under  which  title  the 
first  English  translation  appeared,  and  was 
dramatized  by  Henry  Fielding  in  1768. 

ASMON^ANS,  a  family  of  high 
priests  and  princes  who  ruled  over  the  Jews 
for  about  130  years,  from  153  b.c  See  Mac- 
cabees. 

ASMUS,  as.'mus,  Georg,  German-Ameri- 
can poet :  b.  Giessen,  27  Nov.  1830 ;  d.  Bonn,  31 
May  1892.  He  came  to  the  United  States  to 
conduct  some  mining  operations  in  the  copper 
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region  of  Lake  Superior;  then  lived  in  New 
York  until  1884,  when  he  returned  tso  Europe. 
Among  the  German  population  of  the  United 
States  he  had  an  enormous  success  with  his 
< American  Sketch-Booklet ^  (1875),  an  epistle 
in  verse,  written  in  Upper  Hessian  dialect  and 
overflowing  with  delicious  humor.  It  was  folr 
lowed    by     ^New    American    Sketch- Booklet' 

il876).      He    also    wrote     ^Camp    Paradise' 
1877),  a  stoiy.  and  a  collection  of  miscellane- 
ous poems  (1891). 

.  ASNYK,  as'nek,  Adam,  Polish  patriot  and 
poet:  b.  Kalish,  11  Sept.  1838;  d.  Cracow, 
2  Aug.  1897.  He  participated  in  the  insurrec- 
tion of  1863.  for  which  he  had  to  spend  some 
years  in  exile  in  (Germany.  He  was  author  of 
^Poezye'  (1872-80),  and  several  successful 
dramas,  <The  Jew> ;  <Cx>la  Rienzi> ;  <The 
Friends  of  Job.' 

ASOKA  (Jonesia  asoca),  zn  Indian  tree, 
of  the  natural  order  Legummostr,  sub-order 
CtBsalpmetB,  with  a  flower  showing  orange, 
scarlet  and  bright  yellow  tints.  It  is  sacred  to 
the  god  Siva,  and  often  mentioned  in  Indian 
literature. 

ASOKA  (9'5d1c9)  VARDHANA,  an  In- 
dian sovereign,  who  reigned  264-227  b.c  over 
the  whole  of  northern  Hindustan.  He  em^ 
braced  Buddhism,  and  forced  his  subjects  also 
to  become  converts.  Many  temple»  and  topes 
'  still  remaining  are  attributed  to  him. 

ASOLANDO:  Facts  and  Fancies,  the 
latest  volume  of  poems  written  by  Robert 
Browning  and  published  on  the  day  of  his 
death,  12  Dec.  1889. 

ASOLO,  Italy,  town  of  Venetia,  in  the 
province  of  Treviso,  about  19  miles  northwest 
of  Treviso,  and  10  miles  east  of  Bassano.  It  b 
well  situated  on  a  hill,  690  feet  above  sea-level. 
Remains  of  Roman  baths  and  of  a  theatre  have 
been  discovered.  Asolo  was  the  residence  of 
Catherine  Comaro,  Queen  of  Cypru^  after  her 
abdication.  Paulus  Manutius  was  bom  here. 
Pop.  5.847. 

ASOPUS,  the  name  of  several  rivers  in 
Greece.  The  most  celebrated  of  this  name  are 
those  in  Achaia  and  Bceotia. 

ASOTUS,  one  of  the  characters  in  *Cyn*- 
thia's  Revels,'  1^  Jonson.  He  is  a  toady  to 
Amorphus. 

ASP»  a  venomous  snake.  The  name  as 
applied  in  the  Bible  probably  refers  to  the 
hooded,  or  African  cobra  (Naja  haje)^  common 
in  Egypt,  and  often  represented  m  hiero- 
glyphics. The  naja  haje  is  from  three  to  five 
feet  lon^,  and  the  loose  skin  on  its  neck  can  be 
dilated  mto  a  hood  like  that  of  the  Indian 
cobra,  but  its  markings  differ.  (See  Cobra). 
The  asp  employed  for  suicide  by  (Tleopatra  was 
probably  the  small-horned  viper  (Aspis  hasseU 
quisHi).  The  asp  of  southern  Europe  is  Vipera 
aspis,  found  from  France  to  the  Tyrol  and  in 
Italy.    See  Viper. 

ASPARAGIN,  or  ASPARAGINE,  a  ni- 
trogenous substance  having  the  formula  CJis"- 
N,0„  or  CONH,.  CHaCH  (NHOCOOH,  oc- 
curring in  the  juice  of  most  plants,  and  notably 
in  the  growing  buds  of  asparagus.  It  is  readily 
obtained  by  filtering  the  plant  juice,  and  evapor 
rating  it  to  a  syrupy  consistency.  The  aspara|[in 
then  separates  in  the  form  of  trimetnc  pnsr 
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made  Crystals,  which  are  soluble  in  water  and 
in  acids  and  alkalis^  but  insoluble  in  alcohol  or 
ether.  Asparagin  undoubtedly  plays  a  very 
important  (though  yet  unknown)  part  in  the 
chemistry  of  plants,  since  it  occurs  in  large 
amounts  in  germinating  seeds,  and  wherever 
growth  is  actively  proceeding. 

ASPARAGUS,  a  genus  of  about  150  spe- 
cies of  mostly  tuberous-rooted,  climbing,  droop- 
ing, trailing  or  erect  perennial  herbs  or  shrubs 
widely  distributed  in  tropical  and  warm  tem- 
perate countries,  espedafly  in  southern  Europe 
and  southern  Africa,  but  more  or  less  culti- 
vated for  food  or  ornament  in  all  civilized 
countries.  Some  species  rival  and  even  excel 
the  most  delicate  ferns  in  beauty  of  habit  and 
foliage,  which,  botanically  considered  consists 
not  of  leaves  but  leaf-like  stems.  The  orna- 
mental species  with  the  exception  of  A.  verti- 
eiUaius  (see  below),  must  all  be  gjrown  hi  green- 
houses, exc^t  in  southern  Florida  and  south- 
ern (^lifonusL  where  the^  may  be  planted  with 
safety  out  of  doors.  They  are  readily  and 
usually  propagated  by  seeds,  but  often  also  by 
cuttings  and  by  division.  Among  the  best- 
known  ornamental  species  cultivated  In  Ameri- 
ca are  the  following:  A.  asparagoides,  also 
known  as  Mvrsiphyllum  asparagoides,  the 
smilax  of  the  florist,  is  widely  grown  for  dec- 
orative purposes,  for  which  its  glossy  green 
leaves  specially  commend  it.  (For  culture,  see 
Smilax).  A.  sprenqeri  is  a  species  native  in 
Natal,  with  long  drooping  brandies,  glossy 
light-green  leaves  (white  in  one  variety),  small 
white  fragrant  flowers  in  small  racemes,  and 
little  red  berries.  It  is  very  popular,  espedally 
for  planting  in  hanging  baskets.  A.  plumosus, 
a  tall  climbing  species  from  South  Africa  with 
horizontal  branches  of  beautiful  form,  tex- 
ture, and  color,  which  qualities  are  retained  for 
weeks  or  even  months  after  cutting,  is  de- 
servedly one  of  the  most  popular  of  decorative 
plants.  It  has  developed  several  varieties, 
some  of  which,  especially  the  variety  tenuissi- 
mus,  are  even  more  popular  than  the  original 
species.  A.  verticillatus,  a  hardy  species  with 
tufts  of  hair-like  leaves  and  small  red  berries, 
is  a  native  of  Persia  and  Siberia,  and  climbs 
to  a  hdght  of  12  to  15  feet  from  a  woody  root- 
stoclc  Several  other  spedes  are  cultivated  for 
ornament  in  America. 

Best  and  most  widely  known,  however,  is 
A.  officifialis,  esculent  asparagus,  which  is  also 
used  to  some  extent  as  an  ornamental  plant 
It  is  a  perennial  herb,  native  of  Europe  and 
Asia,  and  commonly  found  growing  on  sandy 
loam  or  sea  shores,  river  banks  and  among 
shrubby  undergrowth.  In  a  wild  state  it  rarely 
exceeds  a  foot  in  height  and  a  stem  diameter 
of  more  than  one-third  of  an  inch ;  but  in  gar- 
dens sprouts  are  sometimes  obtained  as  thick 
as  a  man's  wrist,  and  the  plants  often  grow 
more  than  four  feet  tall.  For  more  than  2.000 
years  it  has  been  cultivated  for  its  succulent 
young  shoots,  produced  from  the  thick  root- 
stocks  in  spring.  An  excellent  method  of 
growing  the  plant  may  be  epitomized  as  fol- 
lows: 

The  land  chosen  for  the  bed  should  be  a 
rich,  friable  and  warm  loam,  preferably  ex- 
posed to  the  south  or  east.  Manure  should  be 
applied  without  stint  before  the  plants  are  set, 
and  the  preparation  of  the  soil  should  be  deep 


and  thorough  The  plants  may  be  boAie-grown 
or  purdubsed.  One-year-old  plants,  if  sturdy, 
are  preferable  to  older  ones.  For  home  grow- 
ing a  separate  nursery  bed  should  be  prepared, 
and  the  seed  previously  soaked  24  hours  in 
order  to  hasten  germination,  sown  in  early 
spring,  about  two  inches  apart  and  one  inch 
deep,  at  which  rate  an  ounce  should  be  enough 
for  200  or  more  feet  of  drill.  Some  radish 
seed  of  a  small  early  maturing  vsriety  should 
be  sown  in  the  same  drill,  so  thit  the  young 
radish  plants,  which  quickly  appear,  may  mark 
the  position  of  the  rows  of  the  slower-appear- 
ing and  less-conspicuous  asparigus  plants.  As 
soon  as  the  radishes  are  of  edbie  size,  or  even 
before,  if  necessary,  they  shmld  be  pulled  and 
the  asparagus  plants,  then  afl  inch  or  two  tall, 
left  in  possession  of  the  j^irtind.  Beyond  keep- 
ing down  weeds,  destroying  pests  and  thinning 
the  plants  to  four  inches  asunder,  no  further 
attention  is  necessary  dufl'ng  the  first  year.  In 
the  spring  of  the  second  year,  if  properly  irian- 
aged  dunng  the  first,  the  plants  should  be  large 
enough  to  be  transplanted  to  the  permanent  bed. 
If  too  small  they  should  be  transplanted  at 
least  eight  inches  asunder  and  grown  a  second 
year  in  a  nursery  bed.  In  the  permanent  bed 
the  plants  should  stand  at  least  two  feet 
asunder  in  rows  not  less  than  four  feet  apart 
Rve  or  even  six  feet  for  the  larger  growing 
varieties  is  much  better.  Staminate  plants  are 
more  productive  of  shoots  than  pistillate,  but 
are  dimcult  to  recognize  until  the  plants  flower. 
The  furrows  are  plowed  six  inches  deep  or 
deeper,  the  plants,  set  in  the  bottom,  but  at  first 
covered  with  only  about  two  inches  of  earth. 
After  growth  starts  the  trench  is  gradually 
filled  by  cultivation  which  must  be  thorough, 
both  among  the  plants  and  between  the  rows. 
Not  before  the  second  spring  after  planting  in 
permanent  quarters  should  any  shoots  be  gath- 
ered At  the  time  of  planting  a  liberal  dressing 
of  some  slowly  decomposing  fertilizer,  such  as 
ground  bone,  should  be  given  in  the  drill,  and 
m  the  spring  of  each  vear  complete  fertilizers 
should  be  applied  liberally.  (See  Ferti- 
lizers). In  addition  to  such  applications  many 
growers  spread  stable  manure  upon  the  bed  in 
tiie  autumn  after  the  tops  have  been  removed, 
a  necessary  practice  to  prevent  the  scattering 
of  die  seeds  upon  the  bed.  In  the  spring  as 
soon  as  the  soil  can  be  worked  the  land  is 
d^er  plowed  shallow  or  cultivated  deeply  to 
bury  the  manure.  Since  the  plants  are  ^oss 
feeders  there  need  be  little  fear  of  fertihzing 
too  heavily.  Methods  of  gathering  depend 
somewhat  upon  whether  the  stalks  are  to  be 
blanched  or  left  green.  Blanching  is  done  by 
ridging  the  soil  13  inches  deep  above  the 
crowns.  Stalks  so  produced  are  gathered  as 
soon  as  the  tips  appear  above  the  soil;  green 
stalks  are  cut  when  about  nine  inches  long,  in- 
cluding the  base  of  two  or  more  inches  below 
the  surface  of  the  ground.  In  each  case  the 
stalk  may  be  cut  with  an  asparagus  knife  or 
preferably  snapped  near  the  crown,  or  at  least 
at  the  proper  depth,  if  blanched,  hv  plunging 
the  hand  down  in  the  loose  soil  beside  the  stalk 
and  severing  it  with  the  fingers.  By  the  latter 
method  there  is  less  danger  of  injuring  other 
shoots.  All  cutting  should  cease  when  green 
peas,  grown  in  the  same  locality,  are  ready  for 
&ie  table,  because  the  plants  must  be  given  op- 
portunity to  store  up  food  for  the  following 
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year.  The  steins  are  usually  sold  in  bunches 
of  various  sizes,  the  grade  depending  upon  the 
length  aod  number  of  stalks  in  the  bunch.  The 
hunch  commonly  sold  is  eight  and  one-half 
inches  long,  weighs  about  two  pounds  and  con- 
tains  30  spears.  As  a  rule,  the  thicker  the  spear 
the  better.  First-class  spears  are  three-quarters 
of  an  inch  thick  or  thicker.  Every  care  must 
be  taken  in  handling  to  prevent  bruising,  since 
a  gwmny  juice  collects  in  the  broken  cells,  and 
the  injured  stalks  spoil  by  heating.  After  wash- 
ing, the  stalks  should  be  dried  and  kept  cool. 
If  to  be  shipped  long  distances,  their  butts 
should  rest  in  damp  sphagnum  moss  or  similar 
material.  In  the  nome  garden,  where  horse 
cultivation  is  not  practicable,  the  plants  may 
be  set  even  as  close  as  18  inches  by  two  feet, 
but  the  manuring,  cultivation  and  other  care 
must  be  increased  in  order  to  obtain  choice 
shoots.  Each  spring;  the  very  liberal  dressing 
of  manure  applied  the  previous  autumn  should 
be  forked,  not  dug,  in,  and  a  lavish  amount  of 
commercial  fertilizer,  rich  in  potash,  phosphoric 
add  and  nitrogen,  applied.  Soap  suds  may  be 
emptied  upon  the  bed;  they  have  more  or  less 
potash  in  them.  Asparagus  sometimes  is  forced 
m  hotbeds,  under  green-house  benches,  in  cel- 
lars, etc.,  by  setting  mature  crowns  (plants) 
close  together  and  supplying  heat  and  mois- 
ture. A  large  amount  of  light  is  not  essential. 
It  is  also  forced  in  the  field  by  covering  the 
beds  with  cloth  and  applying  heat  by  means  of 
portable  steam  pipes,  either  in  or  upon  the 
ground.  In  the  former  case  the  roots  are 
ruined  by  the  process;  in  the  latter,  they  arc 
not,  but  should  be  given  one  or  more  years  to 
recuperate.  (Consult  reptorts  and  bulletins  of 
Cornell  Experiment  Station  and  of  Missouri 
Experiment  Station).  Several  other  species 
furnish  edible  shoots;  for  examine.  A,  acuti- 
folius.  A,  albus  and  A,  tenuifolnts,  all  European 
species.  The  tubers  of  A.  lucidus  are  eaten  in 
China  and  Japan,  where  the  species  is  indige- 
nous. The  shoots  of  A.  scaher,  which  resemble 
those  of  A,  officiaiis,  are  inedible  because  bit- 
ter. 

BnemieSd — Asparagus  has  only,  two  import- 
ant enemies,  and  when  compared  with  other 
general  crops,  long  cultivated,  only  a  few  less 
serious  ones.  Asparagus  rust  (Puccinia  as- 
paragi)  has  been  known  for  about  100  years, 
and  sometimes  does  serious  damage.  In  a 
badly  infested  fidd  the  plants  as  a  whole  seem 
to  be  maturing  verv  early,  their  deep  green 
having  been  replaced  by  a  tawny  brown.  The 
stems,  examined  closely,  show  a  blistered  and 
ruptured  skin,  beneath  which  are  brown  masses 
of  spores  or,  in  late  autumn,  almost  black  win- 
ter spores.  In  the  spring  the  ^cluster  cup*  is 
the  form  observed  The  most  effective  control 
is  the  resin-Bordeaux  mixture,  made  by  adding 
to  each  48  gallons  of  standard  Bordeaux  mix- 
ture two  gsulons  of  resin  stock  solution,  made 
as  follows:  Heat  five  pounds  of  resin  and  one 
pint  of  fish-oil  in  a  kettle  until  the  resin  is  dis- 
solved. If  very  hot,  allow  to  cool  somewhat 
Then  slowly  stir  in  one  pound  of  potash  Ive 
and  heat  again  till  the  mixture  becomes  toe 
color  of  amber,  when  five  gallons  of  water 
must  be  added  If  the  potash  be  added  while 
iSit  resin  is  too  hot,  the  mixture  may  ignite. 
This  solution  increases  the  adhesiveness  of 
Bordeaux  mixture.  (See  Funczcide).  With 
the  mixture  50  per  cent  greater  yidd  has  been 


obtained  in  unfavorable  seasons,  and  70  per 
cent  in  favorable.  Growers  cutting  800  bunches 
or  more  per  acre  find  that  thorough  spraying 
each  week  for  four,  five  or  even  more  weeks 
pays  well.  For  detailed  account  of  this  disease 
and  specific  methods  of  control,  consult  N.  Y. 
Experiment  Station  Report  (1901).  The  as- 
paragus beetle  (Crioceris  asparagi),  a  Euro- 
pean insect  introduced  about  1856,  the  only  se- 
riously injurious  insect  pest,  is  about  one- 
quarter  of  an  inch  long  with  black  and  yellow 
or  red  wing-covers.  It  belongs  to  the  Chryso- 
melidce.  It  appears  as  the  adult  in  spring,  and 
lays  eggs  on  the  shoots.  In  a  few  days  grayish- 
green  grubs  appear  and  enaw  the  green  parts 
of  the  plants.  When  full  grown  they  burrow 
in  the  ground  to  pupate  for  a^  short  time.  The 
broods  succeed  each  other  at  intervals  of  about 
a  month,  if  the  weather  be  favorable.  Their 
natural  enemies  are  lady-bird  beetles  and  sol- 
dier beetles.  The  popular  remedies  are  the  cor- 
ralling of  chickens^  ducks  and  turkeys  in  the 
plantation ;  cutting  all  volunteer  plants  in  waste 
places;  cutting  new  shoots  daily;  allowing 
spindling  shoots  to  remain  in  alternate  rows  for 
the  insects  to  deposit  their  eggs  upon  and  burn- 
ing the  sh5>ots  not  less  of  ten  than  once  a  week ; 
dusting  with  air-slaked  lime  or  road  dust  while 
the  dew  is  on:  brushing  the  grubs  to  the  hot 
ground  from  the  full  grown  plants,  the  middle 
of  the  day  being  chosen  for  this  operation; 
spraying  with  arsenites,  hellebore  or  other 
stomach  poisons,  etc.  A  case  of  fight  early 
and  fight  late  f  The  12-spotted  asparagus  beetle 
(Crioceris  I2'punctatus),  about  the  same  size 
as  its  relative  just  described,  but  orange  red 
with  black  dots,  has  a  similar  life  history,  and 
may  be^  controlled  in  the  same  way,  but  is  not 
yet  seriously  troublesome,  except  in  a  few  lo- 
calities. Several  plant  bugs,  moth  larvae,  beetles 
and  aphids  also^  feed  upon  asparagus  but  have 
not  become  serious  pests.  Consult  Year-book 
United  States  Department  of  Agriculture 
(Washington  1896),  and  Bulletin  No.  10  (1898). 
See  Insecticides. 

For  fuller  details  of  asparagus  culture  con- 
sult Hexamer.  ^Asparagus  Culture'  (1901); 
Bailey,  <  Standard  Cyclopedia  of  Horticulture^ 
(1914).  In  the  latter  will  also  be  found  spe- 
afic  instruction  for  the  cultivation  of  orna- 
mental asparagus. 

ASPARAGUS-STONE,  a  variety  of  apa- 
tite, found  in  Murcia,  Spam,  in  the  form  of 
small,   transparent,   yellowish-gfreen   crystals. 

ASPASIA,  as-pa'shl-a,  a  celebrated  woman 
of  ancient  Greece:  b.  in  Miletus  in  Ionia,  but 
spending  a  great  part  of  her  life  in  Athens. 
Her  house  was  the  reisort  of  the  most  virtuous, 
learned  and  distinguished  men  in  Greece.  She 
inspired  the  strongest  and  most  enduring  af- 
fection in  the  heart  of  Pericles,  who  had  sep- 
arated from  his  own  wife  and  united  himself 
to  Aspasia  as  closely  as  was  permitted  by  the 
Athenian  law,  which  declared  marriage  with 
a  forei^  woman  illegal.  When  the  Athenians 
were  dissatisfied  with  Pericles,  instead  of  at- 
tacking him  they  persecuted  the  objects  of  his 
particular  favor,  and  accused  Aspasia  of  con- 
tempt of  the  gods.  Pericles  defended  her  in 
the  Areopagus,  but  it  required  all  his  influence 
to  procure  her  acquittal.  After  his  death  (b.c 
429)  Aspasia  is  said  to  have  attached  herself 
to  a  wealthy  but  obscure  cattle-dealer,  of  the       j 
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name  of  Lysicles,  whom  she  soon  made,  how- 
ever, an  innuential  citizen  in  Athens.  She  had 
a  son  bv  Pericles,  who  was  legitimated  by  a 
special  decree  of  the  people. 

ASPASIA  THB  YOUNGER,  called 
MiLTO  by  Plutarch,  a  native  of  Phocea.  She 
was  at  first  the  wife  of  Cyrus  the  Younger, 
who  gave  her  the  name  Aspasia  (q.v.)  aiter 
the  famous  wife  of  Pericles  of  Athens,  whose 
name  had  become  synonymous  with  wit  and 
brilliance.  \Mien  Cyrus  died  his  brother  Ar- 
taxerxes,  as  his  successor,  claimed  Aspasia,  ac- 
cording to  the  Persian  custom.  With  him  she 
lived  until  Darius  was  proclaimed  his  successor, 
whereupon  Darius  claimed  her  as  his  rightful 
property, .  upon  which  Artaxerxes  made  her  a 
priestess  of  the  temple.  So^  bitter  did  Darius 
become  over  being  thus  foiled  in  his  desire 
that  he  began  planning  to  murder  his  father, 
but  the  result  was  that  he  was  himself  slain. 

ASPECT,  a  term  in  astronomy  and  astrol- 
ogy, denoting  the  situation  of  the  planets  and 
stars  with  respect  to  each  other.  There  are 
five  principal  aspects:  (1)  sextile  aspect,  when 
the  planets  or  stars  are  60^  distant  and  marked 
thus,  *;  (2)  the  quartile  or  quadrate,  when 
they  are  90  distant,  marked  n  ;  (3)  trine, 
when  120**  distant,  marked  A;  (4)  opposition, 

when  180 **  distant,  marked  ^  ;  and  (5)  con- 
junction, when  both  are  in  the  same  degree, 
marked    q'      Kepler  added  eight  more.    It  is 

to  be  observed  that  these  aspects,  being  first 
introduced  by  astrologers,  were  distinguished 
into  benign,  malignant  and  indifferent;  and 
Kepler's  definition  of  aspect,  in  consequence, 
is  ^Aspect  is  the  angle  formed  by  the  rays  of 
two  stars  meeting  on  the  earth,  where^  their 
good  or  bad  influence  is  measured.*  The  as- 
pects now  in  use  are  conjunction,  opposition 
and  quadrature. 

ASPEN,  trees  of  the  family  Salicacete 
and  genus  Popuius,  native  of  the  cooler  parts 
of  Europe  and  Asia,  and  succeeding  best 
upon  moist,  gravelly  soils.  They  grow  quickly; 
usually  attain  a  height  of  50  to  60  feet,  some- 
times even  100  feet;  have  light,  small,  thin, 
toothed  leaf -blades  upon  long,  slender,  flat- 
tened petioles  which  permit  the  blade  to  flutter 
with  tne  least  breeze,  hence  the  specific  name 
of  the  European  aspen,  P.  tremula,  "tremulous.* 
The  wood  being  white,  light,  soft,  and  porous, 
is  not  a  valuable  fuel,  but  is  useful  for  making 
charcoal  for  the  manufacture  of  gunpowder, 
and  for  turning,  often  being  employed  for 
making  bowls,  trays,  troughs,  and  pails.  The 
wood  may  be  made  harder  and  thus  -  rendered 
useful  for  interior  work  in  houses  by  peeling 
off  the  bark  and  allowing  the  stem  to  dry  be- 
fore felling  it.  In  places  where  this  tree 
abounds,  and  other  timber  is  scarce  or  expen- 
sive, this  method  of  hardening  is  very  useful. 
The  bark  is  rich  in  glucoside  called  salicin 
and  used  in  leather  tanning.  In  the  United 
States  the  European  tree  is  best  known 
as  an  ornamental  one,  its  variety,  pendula, 
with  graceful,  drooping  branches,  being  per- 
haps the  best  weeping  poplar.  The  male 
plants  are  preferred^  because  of  the  abundance 
of  their  catkins  which  appear  in  early  spring 
before  the  catkins  of  American  speaes  blos- 


som. The  American  aspen  (Populus  tremur 
loides),  very  generally  distributed  from  Alaska 
to  Labrador  and  southward  to  Pennsylvania 
and  California,  and  in  the  mountains  to  Mex- 
ico, closely  resembles  the  preceding  species. 
Its  light-gnray  branches  render  it  conspicuous 
in  clearings  where  it  is  one  of  the  first  trees 
to  appear.  It  is  said  to  attain  a  height  of  100 
feet  when  grown  in  the  forest,  but  is  usual^ 
much  smaller.  This  tree,  like  the  following,  is 
widely  used  in  the  manufacture  of  wood  pulp. 
The  large-toothed  aspen  (Populus  grandtden- 
taia)  is  a  large  American  species  found  from 
Nova  Scotia  to  Minnesota  and  southward  to 
Tennessee.    See  Poplar. 

ASPEN,  Col,  city  and  county-seat  of 
Pitkin  County,  on  the  RoarinR  Fork  of  Grand 
River,  and  the  Colorado  Midland  and  the 
Denver  &  R.  G.  railways;  30  miles  west  of 
Leadville.  It  is  situated  at  an  altitude  of 
7,900  feet.  Aspen  was  incorporated  in  1881; 
and  has  since  become  the  centre  of  a  rich  min- 
ing section.  In  the  city  and  vicinity  are  more 
than  20  mines,  for  which  tfiere  are  a  number 
of  silver,  zinc,  and  lead  ore  mills.  While  the 
smelting  and  concentrating  of  ores  is  the  dis- 
tinctive industi^,  the  city  has  several  minor 
factories,  and  it  is  also  the  principal  mining 
trade  centre  of  the  Roaring  Fork  Valley.  The 
government  is  vested  in  a  mayor,  elected  every 
two  years,  and  a  council  composed  of  the 
mayor  ana  four  aldermen.    Pop.  1,834. 

ASPERGES,  the  ceremony  of  sprinkling 
the  people  with  holy  water  at  me  beginning  ot 
mass  in  the  Catholic  Church.  The  term  is  de- 
rived from  the  first  word  in  the  Psalm  which 
is  recited  in  Latin  by  the  officiating  priest. 

ASPBRN,  as-pem,  and  BSSLINGBN, 
two  villages  a  few  miles  east  of  Vienna,  on 
the  opposite  bank  of  the  Danube,  celebrated 
for  the  battle  fought  21  and  22  May  1809,  be- 
tween the  Archduke  Charles  with  70,000  Au»- 
trians  and  Napoleon  with  36,000  French,  in 
which  the  latter  were  defeated.  After  the  fall 
of  the  capital  the  Austrian  general  resolved 
to  suffer  a  part  of  the  enemy^  forces  to  pass 
the  Danube,  and  then  to  surround  them  with 
his  own  army  and  drive  them  if  possible  into 
the  river.  Everything  depended  on  the  posses- 
sion of  these  two  villages:  Aspem  was  at  first 
taken  by  the  Austrians,  ag^ain  lost  and  retaken, 
till  they  at  length  remained  masters  of  it: 
from  Esslingen  they  were  continually  repulsed. 
The  battle  was  renewed  on  the  22d ;  the  French 
army  beinjg  now  increased  so  as  at  least  to 
equal  the  Austrians  in  number.  Thousands  of 
lives  were  sacrificed  in  vain  attempts  to  cap- 
ture the  villages.  Aspern  continued  to  be  the 
stronghold  of  the  Austrians  and  Esslingen  of 
the  French.  When  the  army  of  Napoleon  gave 
up  all  hopes  of  gaining  the  victory  by  forcing 
the  centre  of  the  Austrians,  Esshngen  served 
to  secure  their  retreat  to  the  island  of  Lobau. 
The  loss  of  the  Austrians  in  killed,  wounded, 
etc,  was  estimated  at  less  than  a  third  of  the 
whole  army;  that  of  the  French  at  half.  The 
latter  lost  on  this  occasion  Marshal  Lannes 
and  General  St  Hilaire.  The  Austrians  had 
4,000  men  killed  and  16,000  wounded,  the 
French  8,000  killed  and  30,000  wounded  By 
the  French  the  engagement  is  known  as  the 
battle  of  Essling  or  Esslingen,  but  the. Aus- 
trians style  it  the  battle  of  Aspem. 
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ASPHALT.    The  general  term  asphalt  is 

applied  to  the  several  varieties  of  hydrocarbons 
of  an  asphaltic  base  which  exist  in  all  con(h- 
tions  from  the  liquid  to  the  solid  state.  It  is 
more  specifically  employed  to  include  the  purer 
forms  of  hard  and  soft  bitumen,  such  as  elater- 
ite,  albertite,  gilsonite,  nigrite,  wurtzilite,  brea, 
etc.  The  term  bituminous  rock  includes  sand- 
stones and  limestones  impregnated  with  bitu- 
men or  asphalt.  This  rock,  usually  shipped 
without  previous  refining,  is  used  principally 
for  street  pavements  and  is  mixed  with  other 
ingredients  at  the  place  of  use. 

The  importation  of  asphalt  into  the  United 
States  is  chiefly  from  the  island  of  Trinidad, 
off  the  coast  of  Venezuela,  and  from  Venezuela 
itself.  Bituminous  limestones  are  imported 
from  Neuchatel  and  Val  de  Travers,  in  Switz- 
erland, from  Seyssel  in  France,  and  in  small 
quantities  from  Germany,  Italy,  Russia,  Austria* 
Hunfifaiy,  Spain,  Turkey  in  Asia,  Great  Britain, 
the  Umted  States  of  Colombia,  Canada,  the 
Netherlands,  Cuba  and  Mexico.  The  total  im- 
ports from  Trinidad  and  Venezuela  in  1916 
amounted  to  147,583  short  tons.  The  island  of 
Trinidad,  one  of  the  British  West  Indian  pos- 
sessions, is  the  largest  producer  of  asphalt  in 
the  world.  The  deposits  are  operated  by  an 
American  corporation  under  a  concession  from 
the  British  government,  and  also,  independently, 
from  land  not  belonging  to  ttie  Crown,  ac- 
quired by  purchase.  The  chief  source  of  suih 
ply  is  a  lake  of  pitch.  This  lake  lies  138  feet 
above  the  sea-level  and  has  an  area  of  about 
114  acres.  The  supply  is  partly  renewed  by  a 
constant  flow  of  soft  pitch  into  the  centre  of 
the  lake  from  subterranean  sources.  The  ship- 
ments of  this  lake  pitch  average  over  140,000 
tons  per  year,  and  the  flow  into  the  lake  is  at 
the  rate  of  about  20,000  tons  per  year.  The 
depth  of  this  lake  is  about  135  feet  at  the 
centre.  Distinct  from  the  lake  pitch  is  wluit 
is  known  as  ^land  pitch,'  the  overflow  in  past 
times  of  pitch  from  the  lake,  and  deposits  of 
similar  nature.  During  recent  years  strenuous 
efforts  have  been  made  to  discredit  all  asphalt 
mined  from  properties  located  outside  of  Pitch 
Lake.  These  efforts  seem  to  have  failed,  how- 
ever. Careful  analyses  of  samples  of  asphalt 
taken  from  different  parts  of  Pitch  Lake,  from 
deposits  outside  the  lake  and  from  the  district 
of  La  Brea  show  that  these  asphalts  are  so 
similar  in  composition  that  for  practical  pur- 
poses th^  may  be  considered  as  identical  in 
?ualitv.  The  samples  have  a  common  origin, 
or  the  presence  of  mineral  matter  in  these 
asphalts  cannot  be  regarded  as  adventitious, 
since  it  is  thoroughly  incorporated  with  the 
bitumen  in  the  same  proportion  and  has  the 
same  percentage  of  composition,  as  regards  the 
relative  proportions  of  matter  soluble  in  water, 
in  acids  and  insoluble  substances.  There  is  no 
doubt  that  the  pitch  found  in  the  deposits  out- 
side the  lake  has  been  derived  from  the  lake 
itself  by  the  subterranean  flow  of  pitch  in  the 
viscous  condition.  It  is  true  there  is  a  differ- 
ence in  the  crude  materials  in  these  asphalts; 
one  is  softer  than  the  other,  because  of  con- 
taining more  volatile  oils.  Nature  simply  be- 
gan on  the  asphalt  outside  the  lake;  it  being 
more  exposed  to  the  rays  of  the  tropical  sun, 
the  process  of  refining  it  drove  those  volatile 
oils  off,  a  necessary  accomplishment  to  make 
the  ipaterial  fit  for  paving  purposes.    It  would 


appear,  therefore,  that  a  part  of  the  labor  of 
refining  has  been  done  on  the  land  or  overflow 
asphalt  which  remains  to  be  done  with  the  lake 
asphalt 

In  1875  the  asphalt  paving  industry  was  in 
its  infancy  in  the  United  States.  In  1903  there 
were  about  42,000,000  square  yards  of  asphalt, 
sheet  and  block,  which  has  been  laid  at  a  cost 
of  about  $110,000,000.  These  pavements  are 
frequently  called  bituminous  pavements.  Inas- 
much as  bitumen  is  the  laiigest  constituent  of 
the  asphalt,  frequently  running  as  high  as  9 
per  cent.  Asphalt  is  manufactured  into  a  ce- 
ment by  mixing  it  with  other  forms  of  bitumen 
and  this  cement  is  in  turn  used  to  bind  to- 
gether particles  of  sand  and  limestone  in  the 
asphalt  pavement.  No  two  asphalts  are  alike. 
The  life  of  the  pavement  depends  upon  the 
crude  bitumen  used,  the  skill  in  its  manufac- 
ture into  bituminous  cement,  the  proper  pro- 
portioning and  mixing  of  the  cement  with  the 
sand  and  dust  and  in  the  selection  of  the  min- 
eral aggregate. 

In  1870,  Prof.  E.  J.  Smedt,  a  Belgian  chem- 
ist, laid  the  first  sheet  asphalt  pavement  in  this 
country,  in  Newark,  N.  J.  Prior  to  this  date 
coal  tar  had  beep  used  as  the  cementing  mate- 
rial, but  with  little  satisfaction.  In  18/6  Con- 
Sess  appointed  a  commission,  consisting  of 
ms.  Horatio  G.  Wright  and  Quinccy  A. 
Gilmore,  of  the  corps  of  engineers,  and  Edward 
Dark,  architect  of  the  capitol,  to  select  the  best 
pavement  for  Pennsylvania  Avenue  in  Wash- 
ington. Forty-one  proposals  for  stone,  macad- 
am, tar  and  asphalt  pavements  were  received. 
The  commission  selected  two  and  decided  to 
use  Neuchatel  rock  asphalt  and  De  Smedt's 
artificial  Trinidad  mixture,  in  the  proportion  of 
two  to  three.  The  artificial  Trinidad  mixture 
has  been  most  satisfactory.  When  it  was  de- 
cided, in  1889,  to  repave  Pennsylvania  Avenue 
in  Washington,  the  entire  avenue  was  relaid 
widi  it,  andf  the  Neuchatel  was  discarded. 

Trinidad  Pitch  Lake  has  furnished  over  85 
per  cent  of  the  asphalt  used  in  the  United 
States.  The  liquid  asphalt  passing  through 
clay  saturates  it  or  carries  it  in  suspension  and 
becomes  a  brown,  earthy,  non-viscous  substance, 
chemically  composed  as  follows: 

Bitumen 47  i>er  cant 

Infusgrial  earth a8  per  cent 

Water 25  pei  cent 

The  water  is  evaporated  in  refining  and  the 
residue  (approximately  one-third  clay  and  two- 
thirds  hard  asphalt)  regains  some  of  its  vis- 
cosity and  requires  the  admixture  of  some  flux 
or  softening  agent  to  give  it  the  proper  con- 
sistency for  paving  operations.  Samples  taken 
at  100  and  150  feet  deep  at  the  centre  of  Pitch 
Lake  do  not  differ  in  composition  from  those 
taken'  on  the  surface  near  the  shore,  showing 
the  homogeneousness  of  the  entire  mass.  The 
surface  is  in  constant  motion,  and  gradually 
lowers  as  the  asphalt  is  removed.  Refined  as- 
phalt is  shipped  from  Trinidad  to  Mexico, 
5outh  America  and  other  foreign  countries; 
btd,  owing  to  the  venr  high  duty  on  refined 
asphalt  coming  into  the  United  States,  it  is 
cheaper  to  refine  here. 

In  1892  the  New  York  and  Bermudez  Com- 
pany began  the  importation  of  a  very  pure  and 
hard  asphalt  from  a  deposit  in  the  state  of 
Bermudez,  Venezuela.    The  Bermudez  Asphalt 
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Lake,  covering  an  area  of  about  1,000  acres,  lies 
about  20  miles  from  the  Gulf  of  Paria,  in  a 
straight  line.  There  are  many  springs  of  soft 
asphalt  or  maltha,  the  largest  being  about  seven 
acres  in  area.  Outside  of  the  springs,  where 
new  material  is  constantly  exuding,  the  surface 
of  the  lake  is  covered  with  vegetation  and 
trees,  which  must  first  be  cut  off  to  reach  the 
asphalt  The  quality  of  the  asphalt  varies  from 
maltha   or   liquid   asphalt   exuding   from   the 

g brings,  to  a  hard  glance  pitch.  The  crude 
ermudez  asphalt  contains  on  an  average  about 
31  per  cent  of  water,  which  is  present  as  a 
mixture  and  not  as  an  emulsion,  and  about  66 
per  cent  of  bitumen.  This  asphalt  is  softer  and 
more  brittle  than  Trinidad,  but  possesses-  all 
essential  cementitious  qualities.  In  1912  exten- 
sive deposits  of  asphalt  were  discovered  in 
Lcyte,  Philippine  Islands,  by  a  ranger  of  the 
Insular  Bureau  of  Forestry.  The  products  of 
these  deposits  are  now  being  used  in  paving  the 
streets  of  Manila  and  are  also  being  exported 
to  other  points  in  the  Orient  by  a  strongly 
capitalized  corporation. 

As  early  as  1879  asphalt  found  in  southern 
California  was  laid  at  an  intersection  on  Mar- 
ket Street,  San  Francisco,  which  is  the  heaviest 
traveled  street  in  that  city.  In  1884  the  late 
Jesse  Warren  reported  on  these  California 
asphalts,  the  only  indications  of  which  were 
slight  surface  exudations  of  liquid  asphalt  and 
large  banks  of  bituminous  sandstone  (sand  sat- 
urated with  asphalt).  In  1895  the  Alcatraz 
Company  successfully  laid  two  streets  in  -New 
York  ci^  and  acquired  a  high  standing  for  the 
California  product  which  was  subsequently  con- 
trolled by  Uie  Asphalt  Company  of  America.  It 
has  been  laid  in  many  eastern  cities  under  the 
trade  name  of  ^Alcatraz,*  ^Standard,*  *^Ven- 
tura,'  etc.,  and  has  been  uniformly  successful 
when  refined,  mixed  and  laid  intelU$|[ently  by 
men  experienced  in  handling  asi^lt  tn  all  its 
stages.  Shortly  after  the  organization  of  the 
Asphalt  Company  of  America  beds  of  very 
pure,  high  grade,  liquid  asphalt  were  discovered 
m  southern  California.  This  being  a  nearly 
pure,  viscous  bitumen,  it  does  not  require  a 
softening  ae[ent  or  flux,  nor  the  admixture  of 
other  bituminous  material  to  make  it  of  the 
proper  consistency  for  paving. 

Asphalt  deposits  have  been  found  in  many 
widely  separated  areas  in  the  United  States, 
but  commercial  production  is  limited  to  a  few 
localities  in  six  States,  whose  output  for  1916 
is  shown  in  the  following  tables: 

Short  torn  Value 

California 16,135  l45.ioa 

Kentucky  aad  Texat  .37*777  laa.oM 

Oklahoma X5*43X  112, SSS 

Utah  and  Colorado ...  27 .  134  643 .  040 

Total 9«.477  $923, *9j 

Within  the  past  few  years  manufactured  or 
oil  asphalt  has  become  an  increasingly  import- 
ant part  of  the  industry  in  the  United  States 
and  in  several  countries  of  Europe.  In  the 
United  States  it  is  manufactured  from  certain 
grades  of  crude  petroleum  found  in  Colorado, 
Louisiana,  Okladioma,  Kansas  and  Illinois.  In 
1907  the  output  of  this  artificial  product  for 
the  first  time  exceeded  the  combined  output  of 
the  natural  varieties  by  a  margin  of  over  52,000 
short  tons.  Of  late  years  Mexican  oil  has 
proved  a  strong  competitor  with  our  domestic 
materials,  the  asphalt  product  of  such  oils  in 


1916  amounting  to  572^87  short  tons,  valued  at 
$6^18351. 

In  1914  there  were  in  the  United  States  44 
plants  for  the  manufacture  of  artificial  asphalt 
The  following  table  shows  the  output  and  value 
of  the  artificial  product,  made  from  domestic 
material,  since  1909: 

Short  Tona  Value 

X909 139.594         Ix, 565.000 

I9Z0 X6X.1S7  3,325.000 

Z9XX 277iI93  3.X73.000 

X9X3 354.344  3.755,000 

X9I3 430, 5«6  4.S3Z.00O 

1914 300,683  3,015,000 

X9X5 664,503  4.7x5.583 

19x6 688,334  0,178,851 

Recent  analyses  of  true  Barbados  asphalt 
and  of  the  artificial  have  given  the  following 
results:  Specific  gravity,  natural,  1.0143;  arti- 
ficial, 1.393.  Hardness  according  to  Mohs,  nat- 
ural, one  to  two  dc^ees  M.;  artificial,  two  to 
three  degrees  M.  Hardness  according  to  Breit- 
haupt,  natural,  one  to  two  degrees  B. ;  artificial, 
three  degrees  B.  Soluble  in  petroleum,  natural,, 
very  easily;  artificial,  with  cpreat  di£ficulty, 
slowly  and  incompletely.  Soltible  in  benzine, 
natural,  very  easily  and  completely;  artificial, 
with  great  difficulty,  slowly  and  incompletely. 
Soluble  in  benzol,  natural,  very  easily  and  com- 
pletely; artificial,  rather  easily.  Solubility  in 
wax,  natural,  not  known;  artificial,  in  five  to 
six  days, -leaving  an  amber-like  remainder.  The 
solution  in  benzine  of  the  Barbados  natural  as- 
phalt gives  a  beautiful  brownish  varnish  layer, 
which  dries  in  about  10  minutes;  that  of  the 
artificial  asphalt,  however,  does  not;  therefore, 
the  first  is  to  be  preferred  for  fine  varnish. 

Uset  of  Asphalt — The  purest  varieties  of 
asphalt  are  used  to  a  great  extent  in  the  manu-' 
facture  of  asphalt  varnish.  A  refined  asphalt 
usually  mixedfwith  some  petroleum  residuum  is 
used  for  saturating  felt;  machinery  is  used  in 
the  process,  and  a  paint  or  varnish  of  similar 
com^sition  is  usually  applied  after  the  asphalt 
felt  is  in  place.  Asphalt  felting  has  an  advan- 
tage over  coal>tar  felting  in  that  it  is  not  ren>- 
dered  brittle  by  heat  or  with  age.  Insulating 
paints  are  made  from  extracted  bitumens  of 
asphalt  admixed  with  various  substances,  so  as 
to  produce  a  hard  product  corresponding  to 
ebonite.  The  most  important  application  of 
asphalt  is  in  the  paving  industry,  m  which  two 
methods  are  employed;  asphalt  block  paving, 
in  which  blocks  of  asphalt  composition  are  first 
manufactured  by  machinery,  and  sheet  asphalt, 
in  which  the  asphalt  composition  is  spread  and 
rolled  so  as  to  form  large  continuous  sheets. 
Upward  of  3,000,000  square  yards  of  such  pave- 
ments were  laid  in  the  principal  cities  of  the 
United  States  in  1916.  The  consumption  of  as- 
phalt and  asphaltic  materials  in  the  United 
States  is  rapidly  increasing,  amounting  in  1916 
to  1,456,634  short  tons — as  compared  with 
1,224,037  short  tons  in  1915,  and  S5l,699  short 
tons  in  1914.  Besides  the  domestic  consump- 
tion, die  United  States  manufactured  and  ex* 
ported  in  1916  asphaltic  articles  amounting  in 
value  to  $494^5,  in  addition  to  an  export  of 
36,443  tons  of  crude  asphalt;  the  entire  export 
trade  being  valued  at  $1,254,664. 

Bibliography. —  Klein  and  Peckham,  ^As- 
phalt Paving*  (Report  of  the  Commissioners 
of  Accounts  of  the  City  of  New  York  1904) ; 
Kohler,  ^Die  Chemie  und  Technologie  der 
nattirliche  und  kunstliche   Asphalte'    (Bcaun- 
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sdiweig  1904) :  Richardson,  <  Modem  Asphalt 
Pavement>  (New  York  1905;  2d  ed.,  1906); 
and  ^Asphalt  Construction  for  Pavements  and 
Highways)  (New  Yoiic  1913)  ;  Eldridffe.  <The 
Asphalt  and  Bituminous  Rock  Deposits  of  the 
Uiuted  States>  (in  22d  annual  report  of  the 
United  States  Geolocical  Survey,  pt  1,  Wash- 
ington 1901).  See  Mineral  Pboductiow  of  thb 
Unitid  States. 

ASPHALT  PAINTING.  Asphalt  was 
once  largely  used  in  painting^  especially  in  the 
old  Dutch  school.  It  was  dissolved  in  spirits 
of  wine  to  ensure  ^eater  permanence.  Be- 
cause of  its  nnreliabiity  it  ceased  to  be  used. 

ASPHALTIC  COAL,  coal-Uke  substances 
which  thouc^  they  have  sometimes  been  classi- 
fied as  coals,  differ  from  all  the  true  coals  in 
respect  to  both  their  geological  position  and 
their  composition.  They  do  not  occur  in  strata, 
but  occupy  cavities  and  fissures,  into  which 
they  appear  to  have  flowed  when  jplastic.  They 
have  been  found  in  Devonian,  (^rboniferous 
and  Tertiary  rock.  The  regions  in  which  they 
are  principally  mined  are  Albert  County,  New 
Brunswick  (albertite),  the  Uinta  Mountains, 
Utah  (gibsonite  and  uintahite),  and  Colorado, 
West  Virginia,  Texas  and  Mexico  (grahamite). 
Wurt2ilite  is  found  also  in  Utah.  Their  chief 
uses  are  as  a  basis  for  varnishes  and  as  insu- 
lators. Consult  Blake,  ^Uintahite,  Albertite, 
etc.^ ;  ^Transactions'  of  the  American  Insti- 
tute of  Minmg  En^neers  (Vol.  XVIII.  1890). 

ASPHODEL,  the  name  applied  to  plants 
of  two  genera*  Asphodelus  and  Asphodeline, 
hardy  annual  and  perennial  fleshy-rooted  herbs, 
natives  of  the  Mediterranean  region,  belonging 
to  the  family  Liliaceep,  Asfhodeline  lutea, 
king's  spear,  or  >rellow  asphodel,  the  true  as- 
phodel of  the  ancients,  attains  a  height  of  two 
to  four  feet,  has  numerous  long  (3  to  12 
inches)  narrow  rough-margined  leaves  which 
embrace  the  stem,  and  in  early  summer  yellow 
flowers  in  long  racemes  (6  to  18  inches),  and 
large  persistent  membranous  bracts.  Aspho^ 
delus  alhxis.  branching  or  white  asphodel,  which 
has  radical  leaves^  blossoms  about  the  same 
time  as  the  preceding  species,  and  produces  its 
white  funnel-shaped  blossoms  in  branched 
clusters.  Both  species  are  readily  propagated 
by  division  and  are  of  easy  cultivation  in  any 
soil.  They  thrive  fairly  well  in  partial  shade, 
but  do  better  when  more  or  less  exposed  to  the 
sun.  Forms  of  the  last  species  are  cultivated 
in  Algeria  and  some  other  countries  for  the 
starchy  roots  which  are  used  to  make  alcohol. 
The  refuse  from  this  manufacture,  together 
with  the  leaves  and  stems,  i&  employed  in  paper 
and  cardboard-making.  Several  other  related 
plants  are  often  called  asphodel,  among  which 
are  Narthecium  ossifragum,  bog  asphodel,  com- 
mon ^on  European  nooors;  AT.  amtricanum, 
Amencan  bog  asphodel.  False  asphodel  is  a 
name  given  to  several  species  of  Tolfiedia.  The 
asphodel  of  the  poets  is  Narcissus  Pseudo- 
mtrcissus, 

ASPHYXIA,  etymologically,  pulseless- 
ness, but  literally  a  condition  of  partial  or  com- 
plete loss  of  consciousness  because  of  defective 
oxidation  of  the  blood.  The  symptoms  may  be 
developed  rapidly  or  slowly.  In  sudden  oc- 
clusion of  the  air  passages,  such  as  caused  by 
a  foreign  body  in  the  larynx,  or  compression 
of  the  throat  as  in  hanging  or  strangling,  there 


is  usually  a  quiet  period  of  from  20  to  30 
seconds  after  which  respiratory  movements, 
both  of  inapiration  and  of  expiration,  follow. 
These  gradually  increase  in  frequency  and 
depth  until  in  about  a  minute  powerful  ex- 
piratory  convulsions  occur;  convulsive  move- 
ments of  inspiration  are  also  produced,  but 
these  are  usually  milder  in  character.  A  period 
of  exhaustion  sets  in,  the  respiratory  move- 
ments become  slower  and  more  irregular,  and 
gradually  cease.  During  this  period  the  face 
has  become  pallid  and  then  deeply  cyanosed 
and  flushed,  the  lips  blue  to  purple,  and  the 
body  temperature,  at  first  increased,  gradually 
diminishes.  The  blood  pressure  is  at  first  in- 
creased and  then  falls  gradually  to  zero.  Un- 
consciousness develops  about  a  minute  after 
thei  occlusion,  although  there  is  great  individual 
variation,  the  sphincters  relax  and  the  urine  and 
fstces.are  passed.  There  is  a  loss  of  muscle- 
tone,  and  the  reflexes  are  abolished.  In  as- 
phyxia both  lack  of  oxygen  and  increase  of 
carbonic-acid  gas  in  the  olood  are  important' 
factors.  Asph^ia  ma:^  result  from  an  excess 
of  carbonic-aad  gas  with  a  normal  amount  of 
oxygen,  and  may  be  produced,  if  the  amount  of 
oxygen  is  diminished  one-half,  with  no  varia- 
tion of  the  carbon  dioxide.    For  treatment,  see 

ASPHYXIATING  GA8BS.  The^mpk>y- 
ment  of  asphyxiants  as  special  munitions  of 
war  in  thie  form  of  shells  or  other  projectiles, 
which  when  set  free  produce  a  suffocating  ana 
poisonous  effect;  is  not  new.  From  the  earliest 
times  the  Chinese  have  emploved  various  de-. 
tices  of  tMs  Jiort,  and  in  their  «sttnk-pot* 
secured  such  results.  The  French  made  ex- 
periments with  asphyxiating  shot  at  Brest  in 
1851.  The  use  of  asphyxiating  gases  has  al- 
ways been  discouraged  by  the  more  enlightened 
authorities,    both    military    and    civil.      The 

gaf^ie  Conference  of  1899  strongly  condemned 
eir  employment  Lyddite  shells  were  used 
by  the  British  in  the  Boer  War  of  1899-1902, 
and  shimose  and  similar  shells,  opaque  powders* 
etc.,  were  used  by  both  sides  in  the  Russo- 
Japanese  War.  While  not  strictly  asphyxiat- 
ing they  render  untenable  a  larger  area  of 
ground  than  would  be  accomplished  hy  an  or- . 
dinary  projectile  striking  in  tne  same  place. 

In  the  European  War,  at  the  second  battle 
of  Ypres,  asphyxiating  Jj^ses  were  employed 
with  fearful  results.  The  gases  not  only 
caused  death  but  also  produced  great  suffer- 
ing.^ The  men  were  seized  immediately  with 
an  intolerable  irritation  of  throat,  nose  and 
ms,  violent  choking  and  severe  pains  in  the 
diest,  accompanied  by  uncontrollable  couch- 
ing. Many  fell  and  rose  no  more.  The  greater 
jiart  of  those  who  Escaped  were  sick  for  seve- 
ral days  and  many  of  these  after  apparent 
recovery  succumbed  to  pulmonary  diseases. 
After  the  great  outcry  in  the  Allied  and  neu- 
tral press  against  the  action  of  the  Germans  in 
using  these  gases,  the  German  legation  in 
Berne  issued  a  statement  claiming  that  the 
French  had  authorized  die  use  of  similar  gases 
two  months  before  their  use  by  the  Germans. 
However,  it  is  claimed  the  gases  authorized 
by  the  French  cause  no  permanent  injury,  but 
merely  suflicient  discomfort  to  force  the  enemy 
to  leave  his  trenches.  The  British  have  also 
used  asphyxiating  gases  in  their  campaign  in 
Picardy  and  Flanders. 
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ASPIC,  (Fr.)  a  dish  consisting  of  a  clear, 
savory  meat  jelly  containing  fowl,  game,  fish, 
etc  In  the  18th  century  the  name  was  applied 
to  a  cannon  throwing  a  12-pound  shot  In 
poetrv  the  word  is  used  in  the  sense  of  asp 
(Shakespeare,  Tennyson,  Browning).  The 
great  lavender  or  spikenard,  French  spte,  Italian 
jpigo,  is  frequently  termed  aspic. 

,  ASPINWALL,  Wimam,  American  physi- 
cian :  b.  '  Brookline,  Mass..  23  May  1743 ;  d. 
16  April  1823.  He  studied  medicine  in  Phila- 
delphia, and  practised  in  his  native  town.  He 
served  as  surgeon  with  the  Revolutionary  army 
and  later  became  interested  in 'the  subject  of 
vaccination  and  established  that  preventive  in 
American  practice. 

ASPINWALL,  WiUiam  H.,  American  con- 
structor of  railroads :  b.  New  York  city,  16  Dec. 
1807;  d.  18  Jan.  187S.  He  was  for  many.years 
a  partner  in  a  large  shipping  firm  in  New  York, 
but  retiring  from  it  in  1850,  turned  his  attention 
to  building  the  Panama  Railroad,  whose  east- 
em  terminus  of  Aspinwall  (now  (3olon)  was 
named  in  his  honor.  He  was  likewise  prom- 
inent in  forming  the  Pacific  Mail  Steamship 
Company. 

ASPINWALL,  Pa.,  borough  in  Allegheny 
County,  three  miles  northeast  of  Pittsburgh, 
of  which  it  is  practically  a  suburb.  *It  is  situ- 
ated on  the  banks  of  the  Allegheny  River  and 
on  the  Pennsylvania  Railroad.  The  water 
works  and  the  lighting  system  are  municipally 
owned.  The  government  is  vested  in  a  council 
of  seven,  chosen  by  popular  vote.    Pop.  2,592. 

ASPIRATOR,  a  surgical  instrument  used 
for  drawing  oflF  pus  from  ulcerations  other- 
wise inaccessible,  somewhat  on  the  order  of  a 
syringe.  One  form  of  tiiis  instrument  con- 
sists of  a  hollow  needle,^  with  which  internal 
OT]B^ans  may  be  reached  without  extensive  oper- 
ation and  through  which  the  pus  of  a  tumor 
may  be  jumped  out.  Other  forms  are  used 
for  drawmg  off  air  or  other  gases  with  the 
object  of  creating  a  vacuum. 

ASPIRIN,  acetyl-salicylic  acid  An  un- 
officinal  salicylate,  thought  to  be  more  efficient 
than  others  and  to  cause  less  gastric  disturb- 
•ance  because  it  passes  through  the  stomach  un- 
changed and  liberates  its  salicylic  acid  in  the 
intestine.  It  is  a  white  powder,  soluble  in 
100  parts  of  water.  It  is  employed  in  rheuma- 
tism, gout,  tonsilitis,  pleurisy,  chorea,  neural- 
gia and  multiple  neuritis. 

:  ASPIROZ,  ^s-pe'roth,  Bftanuel  de,  Mexi- 
cait  soldier^  statesman  and  dipkMKiat:  b.  Puebla, 
9  Jyjic  1836;  d.  Washington,  D.  C,  24  March 
1905.  He  was  graduated  from  the  University  of 
Mexico  in  1855,  was  ticensed  to  practise  law  in. 
1863,  but  upon  the  French  invasion  entered  the 
army.  In  the  Juarez  insurrection  of  1863 
against  Maximilian,  he  served  in  the  insurgent 
army  with  great  distinction,  risixig  from  2d 
lieutenant  to  coloneL  After  the  fall  of  Qucre- 
taro  he  was  appointed  judge-advocate  of  the 
military  court  which  sentenced  the  Emperor  to 
death,  thereby  incurring  the  lasting  hatred  of 
the  imperial  house  of  Austria,  of  which  Maxi- 
milian was  a  member.  In  1867  Aspiroz  became 
assistant  Secretary  of  State  for  Foreign  Affairs 
in  the  new  republic ;  in  1872  he  did  much  to  set- 
tle amicably  die  claims  between  the  United 
States  and  Mexico,  which  dated  from  the  Mex- 


ican War  in  1845  [  in  1873^5  was  consul  at  San 
Francisco;  and  m  1875  was  elected  senator 
from  his  native  province  to  the  Mexican  Na- 
tional Congress.  In  1881  he  left  the  Senate  to 
become  a  member  of  the  commission  appointed 
to  make  treaties  with  the  powers  of  the  world ; 
was  law  professor  in  the  College  of  Puebla 
from  1881  to  1890,  when  he  .was  again  ap- 
pointed by  President  Diaz  assistant  Secretary 
of  State,  serving  in  that  capacity  until  appointed, 
in  1899,  first  Mexican  Ambassaulor  to  the  United 
States,  a  position  he  held  till  his  death.  In 
1900  he  was  the  Mexican  representative  at 
The  Hague  tribunal;  was  a  member  of  several 
scientific  organizations,  a  knight  commander  of 
the  military  Order  of  Our  Lord  Jesus  Christ 
of  Portugal,  and  had  been  presented  by  the 
Shah  of  Persia  with  the  decoration  of  the 
Order  of  the  Lion  and  Rising  Sun,  and  by  the 
Dowager  Empress  of  China  with  the  insignia 
of  the  Order  of  the  Dragon,  in  both  cases  in 
appreciation  of  his  services  in  negotiating  trea- 
ties ^  between  their  respective  countries.  He 
published  ^C6digo  de  extranjeria  de  los  Esta- 
dos  Unidos  Mexicanos^  (1876)  ;  and  ^La  lib- 
ertad  civil  como  base  del  derecho  internacional 
privado>   (1896). 

ASPLBNIUM,  a  genus  of  about  200 
species  of  small  ferns  of  world-wide  distribu- 
tion, belonging  to  the  family  Polypodiacea^ 
characterized  by  free  veins  and  elongiaited  son 
covered  by  an  indusium.  Many  of  the  species 
are  very  beautiful  and  are  consequently  favor- 
ites wim  cultivators  whose  space  is  limited.  A, 
viride,  A.  adiantum-nigrum.  A,  trichomanes, 
and  other  species  are  commonly  called  spleen- 
wort  from  their  formerly  supposed  efficacy  in 
internal  medicine.  The  two  last-mentioned 
species  also  bear  the  name  of  maiden-hair,  but 
are  not  the  true  maiden-hair  fern  (Adiantufn). 
In  the  eastern  United  States  a  dozen  or  more 
species  are  to  be  found  growing  wild,  among 
which  the  more  common  are  A.  acrostichoides, 
A.  angustifolium  and  A.  filix-foetnina  which 
reach  a  height  of  from  one  to  four  feet.  In 
cultivation,  slight  shade  is  almost  essential,  as 
is  also  abundant  water  at  the  roots,  but  the  air 
must  not  be  very  moist  else  the  leaves  will 
turn  brown.  The  plants  thrive  in  peaty  soil. 
See  Ferns. 

ASQUITH,  Herbert  Henty,  English 
statesman :  b.  Morley,  Yorkshire,  12  Sept.  1852. 
He  was  educated  at  City  of  London  School, 
and  Balliol  College,  Oxford,  of  which  he  was 
a  distinguished  student.  He  was  called  to  the 
bar  of  Lincoln's  Inn  in  1876;  early  took  a 
high  place  in  his  profession,  was  junior  to  Sir 
Charles  Russel  as  counsel  for  the  Irish  Na- 
tionalists in  the  Pamell  Commission;  and  in 
1^0  was  made  Kin^s  Counsel.  He  supported 
the  Home  Rule  policy  of  Mr.  Gladstone,  and 
was  returned  to  the  House  of  Commons  as 
member  for  East  Fife  in  1886,  a  constituency 
he  has  since  continued  to  represent.  In  1892 
he  was  chosen  by  Mr.  Gladstone  to  move  Ae 
vote  of  no-confidence  in  the  Salisbury  govern- 
ment, and  stepped  at  once  into  front  rank  as 
Secretary  for  Home  Affairs  in  the  subsequent 
Liberal  administrations  between  1892  and  1895. 
On  the  defeat  of  the  Liberal  government  in 
the  latter  year  he  resumed  his  practice  at  Ae 
bar.  In  1894  he  married  as  his  second  wife 
Margot  Tennant,  a  daughter  of  Sir  Charles 
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Tennant,  fiart.  At  the  time  of  the  Soath 
African  War  he  was  attached  to  the  Imperial* 
bt  wing  of  the  Liberal  party  as  opposed  to  the 
pro-Boer  section  led  by  Sir  Henry  Campbell* 
Bannemian,  and  consequently  for  a  time  lost 
favor  with  the  majority  of  the  party.  He 
took  a  leading  and  mdeed  dominating  part  in 
the  fiscal  controversies  raised  by  Mr.  Cham* 
berlain,  and  was  the  principal  speaker  on  the 
Liberal  side  in  combatting  the  anfruments  of 
the  tariff  reformers.  On  the  accession  of  the 
Liberals  to  power  in  1905  he  became  Chan^- 
cellor  of  the  Excheduer,,  and  as  such  intro- 
duced the  Old  Age  rensions  Bill  which  was 
subsequently  passed  into  law.  During  the  ill- 
ness of  Sir  Henry  Campbell*Bannerman  he 
led  the  House  of  Commons  with  so  much 
ability  and  address  that  on  the  death  of  the 
Prime  Minister  he  was  called  upon  to  succeed 
him,  8  April  1908.  Since  then  he  has  emer^^ed 
from  some  great  controversies  with  his  posi- 
tion and  authority  strexigthened  in  the  country. 
The  rejection  by  the  House  of  Lords  of  Mn 
Lloyd  Georgre's  budget  of  1909  was  followed 
by  two  successful  appeals  to  the  electorate  on 
the  part  of  Mr.  Asquith,  and  as  a  result  tlu? 
Parliament  Act  was  passed  in  1911.  which 
deals  drastically  with  the  powers  formerly 
possessed  by  the  upper  House  9f  mutilating 
and  rejecting  the  measures  sent  up  to  it  by 
Liberal  governments.  Mr.  Asquith  was  for  a 
long  time  regarded  as  lukewarm  on  the  quesT 
tion  of  Irish  Home  Rule;  but  a  vital  stage 
was  passed  in  that  old  and  much  controverted 
issue  when  in  1914  he  finally  passed  the  Home 
Rule  Bill.  The  Insurance  Act  (1912)  and  the 
Welsh  Disestablishment  Act  (1914)  stand  also 
to  the  credit  of  his  government  He  is  a  be- 
liever in  the  Gladstonian  principle  of  never 
dealing  with  a  question  until  it  is  fully  rii>e; 
but  once  a  resolution  is  taken,  he  acts  with 
promptitude,  as  witness  his  assumption  of  the 
war  secretaryship  when  civil  control  of  the 
army  apjpeared  to  be  called  in  question  during 
the  crisis  of  the  Ulster  dispute.  After  the 
outbreak  of  the  European  War  his  cabinet 
passed  through  a  series  of  crises,  and  he  was 
constrained  to  form  a  national  coalition  min- 
istry in  May  1915.  This  coalition  cabinet  fell  in 
December  1916.  Attacks  were  made  on  it  from 
all  sides  but  more  particularly  from  the  *gin- 
ger  group,*  so-called  because  it  wanted  the  gov- 
ernment to  inject  more  gioger  into  its  actions 
and  display  more  force.  Differences  also  existed 
between  Mr.  Asquith  and  David  Lloyd  George. 
These  came  to  a  head  when  Lloyd  George  de- 
manded a  smaller  war  council  which  would 
have  power  to  act  independently  of  the  cabinet 
as  a  whole.  When  Asquith  refused  his  assent 
to  this  proposal  Lloyd  George  resigned  and 
forced  the  resignation  of  Mr.  Asquith  5  Dec 
1916,  after  eight  stormy  years  of  domestic  and 
foreign  history.  Lloyd  (George  sticceeded  to 
the  premiership  7  Dec,  1916. 

ASS  (As.  assa,  Goth.  cuiliM,  Rus.  assyoi, 
Lat.  cuinuSf  probably  of  eastern  origin;  cf. 
Hefo.  athdn,  she-ass)  or,  when  domesticated, 
Donkey.  A  member  of  the  family  Equidce  and 
usually  placed  in  the  genus  Equ%s,  with  the 
horse,  though  sometimes  made  the  type  of  a 
separate  ^enus  Asinus.  There  are  at  least 
three  species,  one  Asiatic,  and  the  others  Afri- 
can. From  the  north  African  species  the  do<- 
mesttcated   ass   or    donkey   has  probably   der 


scended,  although  many  of  its  characteristics^ 
particularly  its  spirit  and  bearing  are  greatly 
altered.  In  size,  in  the  short  hair  and  termi- 
nal tuft  of  the  tail,  and  in  the  fact  that  only 
the  fore-legs  present  callosities,  the  ass  resem- 
bles the  zebra  rather  than  the  horse;  and  al- 
though not  striped  like  the  zebra,  it  has  a  var^r- 
ing  tendency  to  stripes  on  the  legs.  The  Asi- 
atic ass  {Equus  hemionus)  is  divided  into 
three  local  varieties,  of  whidi  the  one  found  in 
Persia  and  Syria  "must  be  that  which  the  Old 
Testament  writers  used  as  a  type  of  unham- 
pered wildness.  Of  the  others,  the  kiang, 
koulan,  or  dziggetai  of  Tibet,  is  the  largest 
and  most  strikingly  colored.  Its  height  is  some- 
times four  feet  at  the  shoulders.  Like  all 
asses,  it  is  pale  underneath,  but  the  color  above 
is  a  dark  red  with  a  narrow  black  stripe  along 
the  mane  and  backbone  from  head  to  tail.  The 
third  variety,  the  onager  or  ghorkhar,  Eke  the 
first,  is  smaller  and  paler;  sometimes  it  is  even 
silvery,  and  its  dorsal  stripe  is  broader  in  pro* 
portion  than  that  of  the  Tibetan  asa.  It  in? 
habite  the  plains  of  northwestern  India,  Af-f 
ghanistan  and  Baluchistan.  Unlike. the  donkey^ 
these  wild  asses  are  so  extremely  swift,  en'!* 
during  and  agile  that  on  the  plains  they  cannot 
be  overtaken  by  a  single  horseman.  In  the 
mountains  they  are  less  shy  and  sometimes  vol- 
untarily approach  travelers.  Wild  asses  are 
hunted  for  sport  and  it  is  said  of  their  flesh 
that,  while  resembling  venison,  it  has  an  even 
finer  qualitjr.  The  asses  of  the  plains  migrate 
to  the  hilts  in  stlmmer  when  the  plains  are  dry> 
See  KiANa 

The  African  ass  {Equus  Africmnis)  differs 
widely  from  the  Astatic,  being  larger  and  hav- 
ing a  bluish  tint  rather  than  a  tendency  to  red 
It  is  sometimes  as  much  as  14  hand^  hi^h  and 
has  the  verv  large  ears  which  characterize  the 
donkey.  The  dark  stripe  on  the  back  begins 
only  at  the  shoulder,  hut  extends  from  the  tail 
down  the  withers;  the  hair  of  the  mane  and 
tail  is  short,  and  varies  little  from  that  of  the 
Dody  in  color.    It  is  foimd  in  all  the  open  re- 

S'ons  of  northeastern  Africa,  and  westward 
Tough  the  Sahara  and  Sudan.  Like  the  Asi- 
atic ass,  it  is  extremely  wild  and  fleet.  A  scct 
ond  species  of  African  wild  ass  (Equus  soma!- 
icus)  was  found  in  Somaliland  some  years 
ago,  which  is  distinguished  by  its  grayer  color 
and  faintness  of  its  stripes;  it  also  has  smaller 
ears  and  a  more  flowing  mane.  Living  ex* 
amples  have  been  kept  in  London. 

The  donkey,  or  domestic  ass,  was  probably 
first'  tamed  in  Egypt,  where  it  was  known  be- 
fore the  horse,  and  has  always  been  much 
used;  some  of  the  eastern  breeds  of  the  donkey, 
are  far  larger  and  finer  than  those  commonly 
seen  in  Europe,  though  in  Spain  and  Italy, 
where  they  arc  more  used,  they  are  superior  to 
those  of  other  European  countries.  In  England 
they  are  little  employed,  but  in  America  are 
kept  by  stock  raisers  m  the  Middle  and  South- 
em  States  for  the  breeding  of  mules  and  hin- 
nies.  (See  Mule).  Their  milk  is  recommended 
in  cases  of  consumption  and  dyspepsia  and 
their  sldns  furnish  the  leather  called  shagreen, ' 
besides  an  excellent  shoe-leather  and  the  cov- 
ering of  drums. 

ASS,   Feast   of   The,   a   mock   ceremony 
observed    in    northern    France    in    the    Mi< 
die  Ages.     It  was  originally  a  good* 
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IRarody  on  the  diurxrh  service  without  inten- 
tioiuil  irreverence,  but  degenerated  into  an  in- 
decent  performance.  It  was  in  substance  a 
brief  farce  in  which  Balaam's  ass  appeared  be* 
fore  the  church  altar  to  prophesy  the  coming 
of  Christ 

ASSAB,  ^s-sab',  an  Italian  trading  station 
on  the  coast  of  the  Red  Sea  (Eritrea),  40  miles 
from  the  Strait  of  Bab-el-Mandeb.  The  neigh- 
boring district  with  an  area  of  243  square 
miles  was  sold  in  1870  by  some  Danakil  chief- 
tains to  an  Italian  steamship  company  for  a 
coaling  station  on  the  road  to  India.  In  1880 
it  was  taken  over  by  the  Italian  government, 
which,  since  1884,  has  improved  the  harbor  and 
erected  a  lighthouse.  The  ^commissariat*  of 
Assab  has  an  area  of  5.500  square  miles  and  a 
population  of  only  3,000. 

ASSAI,  ^s-sf,  a  food  made  from  the  fruit 
pulp  of  various  species  of  Brazilian  palms 
dosehr  alHed  to  the  cabbage  palm  (q.v.)  and 
largely  used  in  the  lower  Amazon  region.  A 
beverage  is  also  made  from  the  pulp  oy  pour- 
ing warm  water  on  the  fruit  and  by  kneading. 
It  is  thick  and  creamy  and  purplish  in  color 
and  has  a  rather  pleasant  flavor.  The  princi- 
pal species  are  Euterpe  eduiis  and  £.  catinga. 
The  first  species  g[rows  in  tide-flooded  swamps, 
where  it  may  attain  a  height  of  90  feet  with  a 
diameter  of  only  four  or  five  inches.  It  pro- 
duces upon  branched  spadices  an  abundance  of 
small  pea-like  purple  fruit  with  a  thin  firm 
pulp  and  a  hard  seed.  These  fruits  are 
kneaded  in  warm  water  to  produce  the  thick 
purplish  assai  which  is  generally  eaten  with 
starchy  foods.  The  terminal  bud  of  this  species 
b  eaten  like  that  of  its  close  relative,  E.  oleror 
eta,  the  cabbage  palm,  and  its  stems  are  used  as 
rafters  and  poles.  Tlie  other  species  grow  on 
dry^  sandy,  upland  soils,  its  smaller  quantity  of 
fnut  furnishing  a  sweeter  assai. 

ASSAL,  as-sal',  a  large  salt  lake  in  the  dis- 
trict of  Adal,  in  eastern  Africa,  near  the  coast 
of  the  Bav  of  Taiura.  It  is  nearly  600  feet 
below  the  level  of  the  sea.  Abyssinian  caravans 
resort  to  Assai  for  the  purpose  of  carrying  off 
the  salt,  thickly  encrusted  on  its  shores. 

ASSAM^  a  chief-commissionership  of 
British  India,  on  the  northeastern  border  of 
Bengal,  bounded  on  the  north  by  the  eastern 
section  of  the  great  Himalayan  range:  on  the 
northeast  by  the  Mishmi  Hills,  which  sweep 
round  the  head  of  the  Brahmaputra  Valley;  on 
the  east  bv  the  mountains  inhabited  by  lUiam- 
tis,  Singphos  and  various  Naga  tribes,  and  by 
the. Burmese  frontier  where  it  runs  with  that 
of  the  state  of  Manipur;  on  the  south  by  the 
Chin  Hills,  the  Chittagong  Hill  Tracts,  and  the 
state  of  Hill  Tippera;  and  on  the  west  by  the 
Bengal  districts  of  Tippera,  Mymensingh  and 
Rangpur,  the  state  of  Cooch  Behar,  and  Jal- 
paiguri  District.  The  area  of  Assam  proper  is 
53,015  square  miles,  and  with  the  native  state 
oT  Manipur  (8,456  square  miles),  a  total  of  61,- 
471  square  miles.  The  territory  mav  be  con- 
sidered as  a  long  series  of  fertile  vaHeys 
watered  by  the  Br^imaputra  and  its  tributaries. 
The  valley  of  the  Brahmaputra  consists  of  rich 
alluvial  plains,  about  450  miles  in  length,  with 
an  average  breadth  of  about  50  miles,  ekher 
but  little  elevated  above  the  flood-level  of  the 
river  and  its  feeders,  or  so  low  that  large  ex^ 


tents  of  them  are  flooded  for  three  or  four  days 
once  or  twice  in  the  year.  The  Surma  Valley 
is  a  flat  plain  about  125  miles  long  by  60  miles 
wide,  shut  in  on  three  sides  h)r  ranges  of  hills. 
It  is  even  more  subjected  to  inundations  than 
the  plains  of  the  Brahmaputra,  but  as  the  Surma 
and  its  tributaries  have  more  permanent  banks, 
the  shifting  is  trifling  compared  with  the  banks 
of  the  Braihmaputra.  The  ranse  of  mountains 
which  separates  these  two  vafleys  projects  at 
rig^t  angles  from  the  Burmese  system,  and 
lies  almost  due  east  and  west.  At  its  western 
end  it  attains  a  height  of  more  than  4,600  feet 
in  the  peak  of  Nokrek,.  above  the  station  of 
Tura.  Here  the  hills  are  broken  up  into 
sharply-serrated  ridges  and  deep  valleys,  all 
covered  with  forest.  Farther  east,  in  the 
Shillong  peak,  they  reach  a  height  of  6,450  feet ; 
but  this  is  only  the  highest  point  in  a  table-land 
of  which  hardly  any  part  falls  much  below  6,000 
feet.  The  highest  point  in  Assam  is  reached 
in  Japvo,  on  the  border  of  the  Naga  Hills  Dis- 
trict, still  further  eastward.  The  state  of 
Manipur  consists  of  a  fertile  valley,  covering 
an  area  of  about  650  square  miles,  surrounded 
by  ranges  of  hills. 

In  Assam  are  found  the  valuable  teak  and 
sissoo  trees,  date  and  sago  palms,  the  areca 
palm  or  betel-nut  tree,  the  Indian  ng-tree,  oak, 
pine  and  bamboo.  But  the  article  of  most  com- 
mercial importance  grown  in  Assam  is  tea,  for 
the  production  of  which  there  were  779  gardens 
in  191 5,  with  a  total  area  under  crop  of  383,821 
acres,  producing  245,385,920  pounds  of  manu- 
factured tea.  The  plant  was  discovered  growing 
in  this  region  in  1821,  but  it  was  not  till  1838 
that  the  first  shipment  reached  England. 
Though  not  regarded  as  specifically  distinct 
from  the  Qiinese  variety,  the  plant  is  much 
larger  and  more  vigorous.  Rice  covers  a  large 
extent  of  the  cultivated  soil,  occupjring  nearly 
2,000,000  acres.  The  other  crops  include 
maize,  pulse,  oil-seeds,  sugar-cane,  hemp,  jute, 
potatoes,  etc.  The  State  Forest  Department 
controlled  (1915)  4,528  square  miles  of  forest, 
while  the  public  forest  land  amounted  to 
1^218  square  miles,  a  total  of  22.746  square 
miles.  In  the  jungles  roam  herds  of  elephants; 
in  the  dense  and  swampy  parts  of  the  forests 
the  rhinoceros,  tiger  and  wild  buffalo  abound; 
leopards,  bears  and  wild  hogs  are  numerous,  as 
also  are  jackals,  foxes,  goats,  deer  and  the 
venomous  cobra.  Coal,  petroleum,  limestone 
and  iron  are  found,  ana  gold  dust  is  met  with 
in  many  of  the  rivers.  The  climate  is  character- 
ized bv  coolness  and  extreme  humidity,  the 
natural  result  of  the  great  water  surface  and 
the  extensive  forests  over  which  evaporation 
and  condensation  proceed,  and  the  close  prox- 
imity of  the  hill  ranges,  on  which  an  excessive 
precipitation  takes  place.  Its  most  distinguish- 
ing feature  is  the  copious  rainfall  between 
March  and  May,  at  a  time  when  precipitation 
over  upper  India  is  at  its  minimum.  Tne  year 
IB  thus  roughly  divided  into  two  seasons,  the 
cold  season  and  the  rains,  the  hot  season  of  the 
rest  of  India  being  completely  absent.  Storms 
often  occur  in  the  spring  months,  generally 
accompanied  by  high  winds  iaind  heavy  local 
rainfall,  but  seldom  take  the  form  of  destruc- 
tive cyclones.  From  the  beginning  of  November 
till  the  end  of  Februaiy  the  climate  is  cool  and 
extremely  pleasant,  and  at  no  period  of  the  year 
is  the  heat  excessive.  Assam  is  subject  to  earth- 
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quakes.  In  1607  hills  are  said  to  have  been 
rent  asunder  and  swallowed  up;  writing  in 
1837,  McCosh  reported  that,  some  20  years  be- 
fore, a  village  near  Goalpara  had  completely 
disappeared,  leaving  a  pool  of  water  in  its  place. 
Severe  shocks  were  felt  at  Silchar  in  1809  and 
1882,  and  in  1875  some  damage  was  done  to 
houses  in  Shillong  and  Gauhati.  The  greatest 
seismic  disturbance,  however,  occurred  12  June 
1897,  when  the  station  of  Shillong  was  razed  to 
the  ground  and  nearly  aU  masonry  buildings  in 
Gauhati  and  Sylhet  were  completely  wrecked, 
while  much  damage  was  done  in  neighboring 
towns.  Two  Europeans  and  1,540  natives  were 
killed,  the  majority  by  landslips  in  the  hills  and 
by  the  falling  in  of  river  banks  in  Sylhet,  In 
1915  there  were  over  6,000  miles  of  roads  in 
Assam,  besides  2,770  miles  of  bridle  roads, 
chiefly  maintained  by  the  Public  Works 
Department. 

The  inhabitants  are  mainly  enga^eo  in  agri- 
culture. There  is  no.  Assamese  nation  proper, 
ntunerous  ethnical  groups  being  represented. 
The  total  population  revealed  by  3ie  last  (1911) 
census  was  7,059,857.  Of  these,  6^713,635  be- 
longed to  Assam  proper  and  346,222  to  Assam 
state  (Manipur),  showing  an  increase  over 
1901  of  871,757  tor  Assam  and  61,757  for  Mani- 
pur.  The  birthrate  for  1914  was  32.9  per  1,000; 
deaths,  24.7  per  1,000.  The  density  of  popula- 
tion per  square  mile  was  (1911)  127  for  As- 
sam and  only  41  for  Manipur. 

Religions. —  Hindus.  Aryans  and  Brahmans 
made  up  a  total  of  3j637,828;  Sikhs,  750;  Jains, 
2,398;  Buddhists,  10.506;  Parsees,  5;  Moham- 
medans, 1,886,528;  Christians,  66,430;  Animis- 
tic, 1,109,187;  others,  2;  and,  curiously  enough, 
only  one  Jew.  Every  census  has  disclosea  a 
deficiency  of  women,  due.  to  the  disproportion 
between  the  sexes  among  immigrants.  Child- 
marriage  is  common  among  both  Hindus  and 
Muslims  in  the  Surma  Valley  and  in  Goalpara; 
but    in    Assam    proper    only    Brahmans    and 
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Ganaks  adhere  ngidly  to  this  rule,  and  the 
lower  castes  usually  defer  marriage  till  the  girl 
is  of  age.  No  fewer  than  167  different  hln- 
ginges  are  spoken  in  Assam,  the  two  chief 
being  Bengali  and  Assamese.  There  is  a 
large  number  of  languages  belonging  mostly  to 
the  Tibeto-Burman  stock,  such  as  Bodo,  or 
plains  Kachari,  Khasi,  Synteng,  the  various 
forms  of  Naga  dialects,  Garo,  Manipuri,  Lushai, 
Mikir,  Miri  and  Kuki.  The  principal  foreign 
languages  are  Hindustani,  Mundari,  Santali, 
Oriya,  Eastern  and  Western  Hindi.  The  peo- 
ple seem  to  be  contented,  good-natured  and  in- 
clined to  indolence;  they  nave  few  wants  be- 
yond what  can  easily  be  supplied  from  their 
fertile  fields,  for  which  they  pay  but  a  very 
small  rental.  There  are  two  systems  of  land 
tenure,  the  Zamindari,  where  single  proprietors 
or  proprietary  brotherhoods  possess  large  es- 
tates for  definite  periods,  and  the  Raiyatwari, 
where  each  petty  proprietor  (ryot)   holds  his 

Slot  directly  from  the  state*  usually  cultivates 
IS  land  himself,  and  has  no  landbrd  between 
himself  and  the  government.  The  area  operated 
amounted  in  1915  to  5,475,901  acres  for  the 
Zamidari,  and  25,829,673  acres  for  Ae  Raiyat- 
wari, producing  revenues  of  $371,405  and  $2,- 
226,965,  respectively. 

Education  and  Jnatice.— Theve  were  4,635 
pubHc  educational  institutions  in  1915,  with  an 


attendance  of  226^652  scholars  and  187  private 
institutions  with  an  attendance  of  7,231  schol- 
ars. The  expenditure  on  education  for  that 
year  was  $884,745.  The  proportion  of  illiteracy 
IS  high,  only  32.8  per  cent  of  the  boys  and  5.9 
per  cent  of  the  girls  attend  school  in  British 
India.  In  Assam  there  were  18  vernacular 
newspapers  published  in  1915.  The  administra- 
tion of  justice  is  vested  in  the  courts  of  magis- 
trates, divided  into  three  classes;  and  the 
courts  of  session  for  criminal  easel  The 
highest  judicial  authority  is  the  high  court  of 
Calcutta,  i.e.,  there  is  no  appeal  to  the  Privy 
Council  in  England. 

Assam,  known  in  ancient  history  as  Kama- 
runa,  formed  in  the  7th  centuiy  a.d.  a  powerful 
independent  kingdom  under  a  Brahman  sov- 
ereign, but  in  the  15th  century  it  broke  up  into 
12  separate  states,  which,  in  spite  of  their 
numerous  internal  struggles,  were  general^ 
able  to  resist  the  attacks  of  the  powerful  Mogul 
emperors.  Late  in  the  18th  century  its  condi- 
tion encouraged  the  Burmese  to  make  the 
country  a  dependency  of  Ava,  but  the  Bur- 
mese encroachments  on  the  territory  of  the 
East  India  Company  brought  about  war  with 
the  British.  In  1826  Assam  became  a  posses- 
sion of  Great  Britain  under  the  administration 
of  the  lieutenant-governor  of  Bengal,  and  in 
1874  was  created  a  chief-commissionership.  In 
1905  Assam  was  reunited  with  eastern  Bengal, 
but  by  proclamation  22  March  1912  the  Assam 
territones  were  placed  luider  the  immediate 
authority  and  management  of  the  governor- 
general  (viceroy)  of  India  in  Council  and 
formed  into  a  chief-commissionership.  The 
chief -commissioner  presides  over  a  legislative 
council  composed  of  26  members;  10  being 
official,  15  unofRcial  and  1  expert.  The  rev- 
enue 1914-15  amounted  to  1,72,39,180  rupees 
($5,746,393);    the    expenditure    to    1,44,64,977 


apital        _  

its  salubrity  and  convenient  position  between 
the  Brahmaputra  and  Surma  valleys.  The  dis- 
trict of  Sylhet  was  also  separated  from  eastern 
Bengal  and  incorporated  with  Assam  in  1912, 
thus  adding  a  territory  of  5,388  square  miles. 

Bibliography.—  <The  Imperial  Gazetteer 
of  India>  (London  1909) ;  Shakespear,  W.  L., 
^Histo^  ot  Upper  Assam,  Upper  Burmah  and 
North-Eastem  Frontier'  (London  1914)  ;  Wat- 
son, J.  F..  and  Kaye,  J.  W.,  <The  People  of 
India>  (ib.  1866-70).  pJenri  F.  Klein. 

ASSAS,   as'sa,    Nicola*,   Chevalier   d',   a 

French  officer,  celebrated  for  an  act  of  patri- 
otism which  cost  him  his  life.  He  was  cap- 
tain in  the  regiment  of  Auvergne  when  tne 
French  army  was  stationed  near  Gueldres,  in 
1760,  and  on  15  October,  while  engaged  in  re- 
connoitering,  was  taken  prisoner  by  a  division 
of  the  enemy  advancing  to  surprise  the  French 
camp,  and  threatened  with  death  if  a  word  es- 
caped him.  He  shouted,  M  moi,  Auvergne, 
votld  les  ennenUs!^  and  was  instantly  struck 
down.  An  annual  pension  was  allowed  to  his 
descendants. 

ASSASSINATION,  a  term  denoting  the 
murder  of  any  one  by  surprise  or  treachery.  It 
is  commonly  applied  to  the  murder  of  a  pubfic 
personage  by  one  who  aims  solely  at  the  death 
of  his  victim.     In  ancient  times,,  assassination 
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was  often  even  applauded,  as  in  the  Scriptural 
instances  of  Ehud  and  Jael,  and  in  the  murder 
of  Hipparchus  by  Harmodius  and  Aristogeiton : 
but  assassination  by  fanatics  and  men  devoted 
to  an  idea  first  became  prominent  in  the  reli- 
gious struggles  of  the  16th  and  17th  centuries. 
To  this  class  belong  the  plots  against  the  life 
of  Queen  Elizabeth,  and  in  recent  years  the 
political  assassinations  committed  by  anar- 
chists, while  the  succession  of  assassinations 
of  Roman  emperors  is  but  a  series  of  murders 
prompted  by  self-interest  or  revenge.  Omitting 
these  last,  the  following  list  includes  the  most 
im^rtant  assassinations,  arranged  in  chrono- 
logical order.  Fuller  accounts  of  the  persons 
mentioned  will  be  found  under  their  particular 
headings : 

Philip  of  Macedon B.c    366 

Tiberius  Graodiiw B.C.    133 

Julius  Cmar Mar.  15,  B.C.      44 

Hypatia a.d.    415 

Tbomas  k  Becket Deo.   29,  a.d.  1170 

Albert  I,  Bmperor  of  Germany May    1, 1308 

James  I  of  Scotland Feb.  21.  1437 

^essandro  de  Medici Jan.     5.  1537 

Cardinal  Beaton May  29. 1546 

David  Riccio Mar.   9, 1566 

Lord  Damlcy Feb.  10. 1567 

James.  Barl  of  Murray,  Regent  of  Scotland. . .  Jan.  23. 1570 

William  of  Orange July  10, 1584 

Henry  III  of  France Aug.  1-2, 1589 

Henry  IV  of  France May  14. 1610 

Villiers.  Duke  of  Buddngfaam Aug.  23. 1628 

Wallenstein Feb.  25.  1634 

Archbishop  Sharp May    3.1679 

Peter  HI  of  Russia July  17, 1762 

Gustavus  III  of  Sweden.  Mar.  16;  d Mar.  29. 1792 

Marat  by  Chark>tte  Corday July  13, 1793 

General  lOeber  at  Cairo June  14, 1800 

Paul  I,  Czar  of  Russia Mar.  24. 1801 

Sjpencer  Perceval,  prexnier May  11.  1812 

Kotzebue.  the  dramatist Mar.  23. 1816 

Due  de  Bern Feb.  13,  1820 

Charles  III.  Duke  of  Parma.  Mar.  26;  d  . . . .  Mar.  27.  1854 

President  Abraham  Lincoln,  April  14;  d April  15. 1865 

Michael.  Prince  of  Servia Jiuie  10.  1868 

Marshal  Prim.  Dec.  28:  d Dec.  30,  1870 

Georges  Darboy.  archbishop  of  Paris May  24, 1871 

Earl  of  Mayo,  governor-general  of  India Feb.     8. 1872 

Sultan  Abdul-Asis r June    4.  1876 

Alexander  II,  Czar  of  Russia Mar.  13. 1881 

President  Tames  A.  Garfield.  July  2;  d Sept.  19, 1881 

Lord  Frederick  Cavendish  and  T.  H.  Burke, 

in  Phoenix  Row,  Dublin May    6. 1882 

Carter  Harrison,  mayor  of  Chicago Oct.  28. 1893 

President  Sadi  Carnot,  France June  24. 1894 

Ex-Premier  Stefan  Stambuloff,  Bulgaria.  Jtdy 

15;  d July  IS.  1895 

Premier  Canovas  del  Castillo,  Spain Aug.    8. 1897 

President  Juan  Idiarte,  Uruguay Aug.  25,  1897 

Empress  Elisabeth  of  Austria,  in  Geneva Sept.  10.  1898 

Pres.  Jo86  Maria  Reyna  Barrios,  Guatemala. .  Feo.  18.  1898 

Pres.  Uliwes  Heureaux,  Santo  Domingo July  26, 1899 

King  Humbert  of  Italy July  29.  1900 

PrSdent  McKinley.  Sept.  6;  d Sept.  14,  1901 

Alexander  of  Servia  and  wife,  Queen  Dra^a.. .  June  11, 1903 

Von  Plehve.  Russian  Minister  of  the  Intenor. .  July  28, 1904 

Grand  Duke  Sergius  of  Russia Feb.  17,  1905 

King  Cartoa  I  and  son.  of  Piortugal Feb.     1. 1908 

Prince  Ito  of  Japan Oct.  26,1909 

Premier  Stolypin  of  Russia Sept.  14, 1911 

Prime  Minister  Canalejas  of  Spain Nov.  12. 1912 

Nazim  Pasha,  Turkish  Minister  of  War Jan.  23. 1913 

Pres.  Francisco  L  Madeiro,  of  Mexico Feb.  23. 1913 

King  George  of  Greece Mar.  18,  1913 

Archduke  Francis  Ferdinand  of  Austria-Him- 

garv  and  wife,  Duchess  of  Hohenberg June  28. 1914 

Jean  L.  Jaur^s,  French  Socialist  leader July  31.  1914 

Pres.  Gtxillaume  Sam  of  Hayti July  28.  1915 

Many  attempts  at  assassination  have  been 
unsuccessful.  Among  the  most  prominent  of 
these  may  be  named:  Against  Alexander  III  of 
Russia,  repeatedly;  Alfonso  XII  of  Spain,  1878 
and  1879;  Amadeus  of  Spain,  1872;  Due  d'Au- 
male,  1841;  Prince  Bismarck,  1866  and  1874; 
Francis  Joseph  of  Austria,  1853 ;  George  III  of 
England,  1786  and  1800;  George  IV  (when  Re- 
gent), 1817;.  Humbert  I  of  Italy,  1878  and  18S7; 


Isabella  II  of  Spain,  1847,  1852  and  1856;  Loms 
Philippe,  six  attempts,  from  1835  to  1846;  Lord 
Lytton,  viceroy  of  India,  1878;  Baron  Har- 
duige,  viceroy  of  India,  1910;  Napoleon  I,  by 
infernal  machine,  1800;  Napoleon  ill,  twice  in 
1855,  and  Orsini's  attempt  in  1858;  Queen  Vic- 
toria, 10  June  184a  30  May  1842,  3  July  1842, 
19  May  1849  and  2  March  1882:  William  I  of 
Germany,  1861,  1875  and  twice  in  1878;  Presi- 
dent Diaz  of  Mexico  and  President  Morales 
of  Brazil,  both  in  1897;  Edward  VII  as  the 
Prince  of  Wales  in  1900;  Alfonso  of  Spain  in 
1905,  1906  and  1913.  Consult  Johnson,  <Famotts 
Assassination9>  (Chics^o  1903). 

ASSASSINS,     or    HASHISHEENS,     a 

term  applied  to  a  secret  order  of  religious 
fanatics  who  flourished  in  the  11th  and  12th 
centuries.  They  derived  their  name  of  assassins 
originallY  from  their  immoderate  use  of  hash- 
eesh, which  produces  an  intense  cerebral  excite- 
ment, often  amounting  to  fury.  Their  founder 
and  lawgiver  was  Hassan-ben-Sabah,  to  whom 
the  Orientals  gave  the  name  of  Sheikh-el- 
Jobelz,  but  who  was  better  known  in  Europe 
as  the  *01d  Man  of  the  Mountain.*  Their 
principal  article  of  belief  was  that  the  Holy 
Ghost  was  embodied  in  their  chief  and  that  his 
orders  proceeded  from  the  Deity.  They  be- 
lieved assassination  to  be  meritorious  when 
sanctioned  by  his  command,  and  courted  danger 
and  death  in  the  execution  of  his  orders.  They 
were  frequently  styled  Ismaili.  A  feeble  res- 
idue of  the  sect,  from  whom  proceeded  the 
Druses,  about  a.d.  1020,  has  survived  in  Persia 
and  Syria.  The  Syrian  Ismaili  dwell  around 
Mesiode  and  on  Lebanon.  They  are  under 
Turkish  dominion,  with  a  sheikh  of  their  own, 
and  formerly  enjoyed  a  productive  and  flour- 
ishing agriculture  and  commerce.  Since  the 
war  with  the  Nassarians,  1809-10,  they  have 
dragged  out  a  miserable  existence,  but  are  com- 
mended by  modem  travelers  for  their  hospi- 
tality, frugality,  gentleness  and  piety. 

ASSAULT.  In  lawy  an  assault  is  a  move- 
ment virtually  implying  a  threat  to  strike,  as 
when  a  person  raises  his  hand  or  his  cane  in  a 
menacing  manner,  or  strikes  at  another  but 
misses  him.  It  is  not  needful  to  touch  one  to 
constitute  an  assault.  ^  When  a  blow  actually 
takes  effect  the  crime  is  not  simple  assault,  but 
assault  and  battery.  Assault,  however,  is  usu- 
ally coupled'  with  battery  and  for  the  reason 
that  they  generally  ^  together;  but  the  as- 
sault is  rattier  the  initiation  or  offer  to  com- 
mit the  act  of  which  the  battery  is  the  con- 
summation. An  assault  is  included  in  every 
battery.  An  aggravated  assault  is  one  per- 
formed with  the  intention  of  committing  some 
additional  crime,  such  as  an  assault  with  intent 
to  commit  rape,  assault  with  intent  to  murder, 
an  assault  with  a  deadly  weapon,  an  indecent 
assault.  The  defenses  usually  interposed  in 
cases  of  assault  are  self-defense,  recapture  of 
property,  ejectment  of  trespassers,  defense  of 
property,  defense  of  family,  acciaent,  etc.  A 
person  assaulting  another  may  be  prosecuted 
by  him  for  the  civil  injury  and  also  be  punished 
•  by  the  criminal  law  for  the  injury  done  to  the 
public. 

In  military  language  an  assault  is  a  furious 
effect  to  carry  a  fortified  post,  camp  or  for- 
tress where  the  assailants  do  not  screen  them- 
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selves  b^  any  works.  It  is  the  Sipptopnzte 
termination  of  a  siege  which  has  not  led  to  die 
capitulation  of  the  garrison.  To  give  an  as- 
sault: To  attack  any  post  To  repulse  an  as- 
sault: To  cause  the  assailants  to  retreat;  to 
beat  them  back.  To  carry  by  assault :  To  gain 
a  post  by  storm.  In  fencmg,  an  assault  of  (or 
at)  arms  is  an  attack  on  each  other  (not  in 
earnest),  made  by  two  fencers  to  exhibit  or 
increase  their  skill.  (Sometimes  it  is  used  in 
a  wider  sense  for  other  military  exerdses). 

ASSAY  OFFICES.    See  Assaying. 

ASSAYS,  9s-sf,  village  in  southern  India, 
where  Wellington  gained  a  famous  victory  in 
1803.  With  only  4,500  troops  at  his  disposal 
he  completely  routed  the  Mahratta  force  of 
50,000  men  and  100  guns.  The  victory,  how- 
ever, cost  him  the  loss  of  more  than  a  third 
of  lus  men. 

ASSAYING,  the  art  of  testing  ores  or  al- 
loys for  the  purpose  of  determining  the  amount 
of  some  particular  metal  that  is  present  in  the 
material  analyzed.  Assays  may  be  made  by 
•wet'^  or  Mry*  methods,  and  will  vary  greatly 
in  detail,  according  to  the  metal  to  be  de- 
termined. The  present  article  will  be  chiefly 
devoted  to  the  usual  process  of  estimating  gold 
and  silver  in  the  *diy*  way.  The  mode  of  pro- 
cedure is  substantially  the  same,  whether  the 
assay  is  made  upon  ore  or  upon  Dullion.  except 
as  to  the  method  of  obtaining  the  sample  to  be 
examined.  If  the  material  proposed  for  the 
assay  is  bullion,  or  any  metallic  alloy,  the 
sample  for  examination  is  obtained  by 
driUing  into  the  specimen  in  different  places, 
and  mixing  the  borings.  In  the  case  oi 
an  ore,  the  usual  method  of  obtaining  a 
sample  for  assaying  is  by  ^quartering.*  If 
this  is  done  by  nana,  ever^  tenth  shovelful  of 
the  ore  to  be  examined  is  thrown  upon  the 
fioor,  until  a  conical  heap  containing  perhaps 
10  tons  has  been  accumulated.  This  heap  is 
next  flattened  somewhat  and  divided  into  tour 
quarters,  as  nearly  equal  as  possible.  Two  of 
the  diagonally  opposite  quarters  are  thrown 
back  into  the  main  body  of  ore,  and  the  re- 
maining two  quarters  are  thoroughly  mixed, 
spread  out  into  a  second  pile  and  ^quartered* 
again  in  the  same  manner.  The  i)rocess  is  con- 
tinued (the  ore  being  crushed  in  the  mean- 
time as  often  as  appears  necessary)  until  the 
original  sample  has  been  reduced  to  from  one 
to  three  pounds,  after  which  it  is  gp-ound  fine 
and  the  specimens  desired  for  examination  are 
made  up  by  random  selections  from  the  final 
pulverized  product.  More  commonly,  ores  are 
sampled  by  mechanical  or  semi-mechanical 
methods  and  the  sampling  is  not  done  by  the 
miner,  but  by  a  ^sampling  mill,*  which  acts  as 
the  agent  both  of  the  miner  and  of  the  smelt- 
ing works.  In  sudi  cases  the  ore  is  first  shipped 
to  the  sampling  mill,  where  it  is  unloaded, 
weighed  crushed  and  passed  through  a  chute 
in  which  one  quarter  is  mechanically  selected 
and  passed  into  a  separate  bin.  The  quarter 
thus  mechanically  reserved  is  next  thoroughly 
mixed,  after  which  the  ^cutting  down*  is  com- 
menced. This  consists  in  removing  the  ore 
from  the  floor  by  means  of  a  specially  con- 
structed sampling  shovel  which  catches  about 
half  of  it,  and  lets  the  remainder  fall  into  a 
barrow.     The  ore   retained  by  the  shovel  is 


thrown  into  three  buckets,  in  robktion,  and  the 
contents  of  the  buckets  are  then  coned  up  in 
one  pile  and  divided  again  in  the  same  man- 
ner. The  ore  is  then  further  crushed,  and  the 
process  is  continued  until,  finally,  three  samples, 
weighing  about  10  pounds  each,  are  obtained 
Part  of  each  of  these  is  sent  separately  to  the 
assayer,  who  assays  all  three.  If  die  results 
are  not  adjudged  to  be  sufliciently  accordant, 
the  sampler  concludes  that  the  mixing  was  not 
well  done,  and  the  operations  described  are  re- 
peated. But  if  the  three  samples  agree  fairly 
well,  their  average  is  taken  as  representing  die 
value  of  the  ore;  and  on  this  basis  the  sampler 
settles  with  the  miner  and  afterward  with  the 
smelter,  thus  acting  as  a  middle-man  in  the  sale 
of  the  ore. 

■  The  specimen  of  ore  received  by  the  assayer 
is  ground  fine  enough  to  pass  throush  a  60- 
me^h  or  a  100-mesh  screen^  any  ^metaUics*  (or 
particles  of  metal  that  will  not  pass  through 
the  screen  being  carefully  collected  and  re- 
served for  a  separate  assay).  If  the  ore  is  new 
to  the  assayer,  his  next  step  is  to  examine  it 
mkros€<^ically  and  to  apply  various  prelimi- 
nary tests  so  that  the  general  nature  of  the  ore 
ma]^  be  known  before  the  quantitative  work 
begins.  If  assays  of  the  same  material  have 
been  made  before,  and  the  only  object  is  to  as- 
certain the  richness  of  this  particular  lot  of 
ore,  he  may  proceed  directly  to  the  process  of 
*scorification,*  by  which  the  gold  and  silver 
present  in  the  ore  are  obtained  in  the  form  of 
a  metallic  button.  The  scorification  process  de* 
pends  for  its  success  upon  the  fact  that  when 
an  ore  of  ^old  and  silver  is  strongly  heated 
with  metalhc  lead  in  the  presence  of  air,  the 
baser  metals  that  are  present  will  oxidize  and 
the  lead  oxide  that  is  also  formed  will  dissolve 
the  silica  (or  quartz)  that  b  present ;  while  the 
?old  and  silver  will  not  oxidize,  but  will  be 
left  in  the  metallic  state,  alloyed  with  that  por- 
tion of  the  lead  which  remains  unoxidized.  To 
apply  this  principle,  50  grains  or  so  of  the  ore 
are  mixed  with  some  500  grains  of  granulated 
lead  and  placed  in  a  sort  of  crucible,  called  a 
«scorifier.*  Another  charge  of  500  grains  of 
lead  is  spread  evenly  over  the  mass,  and  a  few 
grains  of  borax  are  sprinkled  upon  the  top. 
The  crucible  and  its  contents  are  next  heated 
for  about  three-quarters  of  an  hour  in  a  muffle 
to  which  a  small  amount  of  air  is  admitted, 
after  which  the  melted  mass  in  the  crucible  is 
poured  into  a  mold  to  *set,*  or  cool.  When  the 
mold  is  cold  it  will  be  found  to  contain  a  button 
of  metallic  lead  (in  which  the  gold  and  silver 
originally  in  the  ore  are  concentrated),  and  also 
a  considerable  amount  of  slag,  consisting  of 
oxide  of  lead,  oxide  of  the  base  metals  that  are 
present  in  the  ore  and  silicates  of  lead,  derived 
from  the  combination  of  the  melted  lead  oxide 
with  the  quartz  of  the  ore.  The  slag  is  readily 
detached  from  the  metallic  button  l^  taps  with 
a  hammer. 

The  next  step  is  to  'cupel*  the  button,  so 
as  to  obtain  the  gold  and  silver  in  a  pure  state. 
Cupellation  is  based  upon  the  fact  that  when 
an  alloy  of  gold,  silver,  lead,  and  base  metals 
is  heated  in  a  current  of  air,  the  lead  and  the 
other  base  metals  will  oxidize,  and  the  melted 
lead  oxide  (^litharge*)  will  retain  the  other 
oxides  in  solution.  Moreover,  if  the  crucible  in 
which  the  operation  is  carried  out  is  porous, 
the  melted  lead  oxide  will  soak  into  it,  carry- 
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ing  the  base  oaddes  with  it,  and  leaving  a  button 
of  pure  gold  and  silver  behind. 

The  «cupel*  in  which  this  is  performed  is 
made  of  bone*ash,  and  after  the  button  left 
from  the  scorification  process  has  been  heated 
in  the  cupel  for  a  short  time,  the  process  indi* 
cated  above  takes  place,  its  completion  being 
indicated,  to  the  practiced  eye,  by  play  of  ir- 
idescent colors  on  the  cupelled  button.  The 
button  is  finally  allowed  to  cool,  and  after  it 
has  been  taken  from  the  cupel,  any  small  parti- 
cles of  bone-ash  that  remain  adhering  to  it  are 
removed  by  a  brush. 

If  the  original  ore  contained  no  silver,  the 
assay  is  now  completed,  and  it  only  remains  to 
weigh  the  gold  button,  and  compare  its  weight 
with  that  of  the  sample  of  ore  used  in  the 
assay.  But  if  silver  is  present,  one  other  process; 
known  as  'parting,'  must  be  carried  out,  in 
order  to  separate  the  gold  from  the  silver. 
Parting  depends  upon  the  fact  that  nitric  acid 
will  dissolve  the  silver  out  of  an  alloy  of  silver 
and  gold,  provided  the  weight  of  silver  present 
is  at  least  2.5  times  as  great  as  the  weight  of  the 
gold.  In  order  to  ensure  the  fulfilment  of  this 
necessary  condition,  the  button,  as  it  comes  from 
the  cupel,  is  melted  with  2.5  or  3  times  its  own 
weight  of  silver  that  is  known  to  be  free  from 
gold,  and  the  alloy  so  formed  is  flattened  out 
into  a  thin  plate  or  ribbon,  which  is  then  rolled 
up  into  a  little  spiral,  or  'cornet,*  and  boiled  in 
nitric  acid.  The  comet  is  next  washed  in  dis- 
tilled water,  and  boiled  again  in  nitric  acid,  to 
remove  the  last  traces  of  silver;  after  which  it 
is  thrown  into  a  crucible  and  melted  into  a  but- 
ton, for  weighing.  The  button  obtained  by  this 
final  process  consists  of  pure  gold. 

Assay  Offices  in  the  United  States  are  gov- 
ernment establishments  in  which  citizens  may 
deposit  gold  and  silver  bullion,  receiving  in  re- 
turn its  value,  less  charges:  The  offices  are  in 
New  York  city;  Boise  City,  Idaho;  Helena, 
Mont;  Denver,  Col.;  Seattle,  Wash.;  San 
Francisco,  Cal.;  Charlotte,  N.  C;  and  Saint 
Louis,  Mo.;  Carson  City,  Nev. ;  Deadwood, 
S.  D. ;  New  Orieans,  La. ;  Philadelphia,  Pa. 

The  assay  office  in  New  York  was  estab- 
lished by  law  in  1853,  and  was  opened  in  the 
autumn  of  1854.  The  first  assayer  of  the  New 
York  assay  office  was  Dr.  John  Torrey  of  Co- 
lumbia College,  who  was  appointed  in  1854  and 
held  his  position  till  1873.  On  his  death  he  was 
succeeded  by  his  son,  Herbert  ,Gray  Torrey. 
Andrew  Mason,  who  was  appointed  superin- 
tendent in  1883,  having  previously  been  assistant 
assayer  and  melter  ana  refiner.  While  holding 
the  latter  office  he  substituted  the  use  of  sul- 
phuric for  nitric  acid  in  the  refining  process, 
thus  saving  this  one  assay  office  $100,000  per 
annum. 

The  United  States  assay  office  is  in  a  build- 
ing located  beside  the  more  imposing  sub- 
treasury  building,  at  the  intersection  of  Wall 
and  Broad  streets,  which  marks  one  of  the 
most  historic  spots  in  the  cotmtry,  namely,  the 
site  of  the  old  Federal  Hall,  where  Washing- 
ton took  the  oath  as  first  President  of  the 
United  States.  Although  the  building  is  small, 
yet  it  only  masks  a  reallv  large,  inner  building 
surrounded  on  all  sides  by  ofnoe  buildings  and 
the  sub-treasury.  The  assay  offices,  and  particu- 
larly this  one,  have  an  important  position  in 
the  world  of  finance,  for  here  the  precious  met* 


als-*gold  and  silver— in  all  forms  and  con- 
ditions of  fineness  are  assayed  and  refined.  In 
brief,  the  work  of  this  office  consists  in  assay- 
ing or  determining  the  value  of  gold  and  silver, 
in  whatever  form  presented,  as  coin,  jewelry,  or 
in  any  other  shape.  Any  one  wishing  to  have 
gold  or  silver  assayed  in  quantity  or  wishing 
to  sell  to  the  government  may  present  his 
property  at  the  assay  office,  where  he  may  have 
the  metal  reduced  and  made  into  bars,  or  if 
he  prefers,  he  may  sell  his  bullion  to  the  gov- 
ernment. The  charge  for  doing  the  work  is 
merely  nominal,  and  based  on  £e  actual  cost 
Millions  of  dollars  are  stored  at  all  times  in 
the  vaults.  When  the  metal  is  received,  the  first . 
step  consists  in  weighing  the  coin,  bars,  jewelry 
or  tableware.  This  is  done  with  great  exact- 
ness and  a  receipt  is  given.  Each  person's  hold- 
ings are  placed  in  a  box  and  are  taken  to  the 
melting-room,  where  they  are  placed  in  cruci- 
bles with  a  flux  and  smelted  and  cast  in  ingot 
molds,  the  pouring  being  a  highly  picturesque 
operation.  A  smalt  chip  is  taken  from  the  bar 
for  assay.    See  Ccmnagb. 

If  the  depositor  wishes  to  part  with  his 
bullion,  the  government  pays  for  it  at  the  pre- 
vailing price  and  proceeds  to  separate  or  part 
the  gold  from  the  silver.  The  price  of  gold 
never  varies,  costing  $20.67  a  fine  ounce.  Sil- 
ver fluctuates  with  the  market 

The  importance  of  the  assay  office  in  its  rela- 
tion to  the  financial  world,  the  treasury,  and  the 
mint  cannot  be  overestimated.  During  a  recent 
year  10,739  melts  of  gold  deposits  and  1,642 
melts  of  silver  deposits  were  assayed.  Fine 
gold  melts  numbered  324  and  fine  silver  melts 
49.  The  number  of  special  assays  was  850. 
The  total  assays  was  71.000.  Consult  Bugbee, 
E.  E.,  <Text-book  of  Fire  Assaying*  (Boston 
1915);  Outerbridge,  A.  E.,  «Assaymg  by  the 
Spectroscope>  (Philadelphia  1874) ;  Ricketts  P. 
de  P.,  *  Assaying  and  Assay  Schemes*  (New 
York  1879)  ;  Smith,  E.  A.,  <  Sampling  and  Assay 
of  Precious  Metals*  (London  1913) ;  Furman, 
H.  V  F.,  < Manual  of  Practical  Assaying*  (New 
York  1910) ;  Smith,  J.  R.,  ^Modern  Assaying* 
(Philadelphia  1910)  ;  Fulton,  C.  H.,  < Manual  of 
Fire  Assaying*  (New  York  1911) ;  Lon,  A.  H., 
^Technical  Methods  of  Ore  Analysis*  (New 
York  1911) ;  Rhead,  E.  L,,  and  Sexton,  A.  H., 
^Assaying  and  Metallurgical  Analysis  for  the 
Use  of  Students,  (Chemists  and  Assayers*  (Lon- 
don 1911);  Park.  J.,  <Text-book  of  Practical 
Assaying*  (London  1914);  Wraight,  E.  A., 
^Assajring  in  Theory  and  Practice*  (New  York 
1916);  <Laws  of  the  United  States  relating 
to  the  Annual  Assay*  (Washington  1880). 

ASSEGAI,  as's^-ga,  a  short  spear  em- 
ployed as  a  weapon  among  the  Kaffirs  of  south 
Africa.  It  is  made  of  hard  wood  tipped  with 
iron,  and  used  for  throwing  or  thrusting. 

AS8ELIN,  as'sgr-aA,  Joseph  Francois 
Olivar,  Canadian  nationalist :  b.  Saint  Hilanon, 
Quebec  province,  9  Nov.  1874.  He  was  edu- 
cated at  Rimouski  College,  was  afterward  prin- 
cipal of  the  evening  school  at  Woonsocket, 
R.  I.,  and  private  secretary  to  Sir  Lomer  (jouin 
(1901-03).  During  the  Cuh&n  War  he  served 
as  a  private  with  the  United  States  troops. 
Since  his.  return  to  Canada  he  has  taken  a 
prominent  part  in  the  advancement  of  Nation- 
alist sentiment  in  his  own  province,  has  been 
associated  with  La  Presse  and  LeDevoir  news- 
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pft|»er8,  and  m  1904  f<itiaded  and  was  for  a  time 
editor  of  Le  Nationaliste.  He  is  the  author 
of  a  series  of  political  brochures  under  the 
title  of  ^Feuilles  de  combat,^  and  is  also  au* 
thor  of  ^A  Quebec  View  of  Canadian  Nation- 
alism :  an  Essay  by  a  Dycd-in-the-Wool  French 
Canadian)   (1910). 

ASSBMANI,  as's?-ma'n^.  (1)  Joseph  Si- 
mon, a  famous  Orientalist:  b.  of  a  Maronite 
family  in  Tripoli,  Syria,  1687;  d.  Rome,  14 
Jan.  1768.  He  traveled  on  the  Pope's  com- 
mission through  Egypt^  and  Syria,  collecting 
many  Oriental  manuscripts  and  corns  for  the 
Vatican  library,  of  which  he  was  appointed 
keeper.  Of  his  numerous  learned^  works,  the 
most  important  is  ^Bibliotheca  Orientalis,/  is- 
sued by  order  of  Clement  XI  and  containing 
(in  manuscript  form)  the  Vatican  codices  in 
Syriac,  Arabic,  Persian,  Turkish,  Hebrew,  Sa- 
maritan, Armenian.  Ethiopian,  Greek,  Egyptian, 
Iberian  and  Malabaric.  (2)  Stephen  Epho- 
Dius  (1707-82),  also  a  learned  author  of  books 
on  Oriental  learning.  He  was  titular  arch- 
bishop of  Apomaca,  Syria.  Yet  another 
nephew  and  Orientalist  was  (3)  Joseph  Aloy- 
Sius  (1710-82),  professor  at  Rome.  (4)  Simon, 
a  relative  of  the  preceding,  b.  Tripoli  1752;  d. 
Padua,  8  April  1821.  He  jfilled  the  chair  of 
Oriental  languages  at  Padua.  He  wrote  an  im- 
portant work  on  ancient  coins,  ^Museo  Cufico 
Naniano  IlIustrato>   (1787-88). 

ASSBMBLAGBS,    General    Theory    oL 

The  doctrine  variously  entitled  MengenUhre 
and  Mannigfaltigkeitslehre  bv  the  Germans. 
Tkiorie  des  ensembles  by  Uie  French,  and 
sometimes  referred  to  in  English  as  the  theory 
or  doctrine  of  manifolds  or  aggru^tes  or  fay 
other  analogous  designations.  Many  b€  its 
ideas  are  at  least  as  ancient  as  historical 
thought  and  have  figured  in  important  ways  in 
logic,  philosophy  and  mathematics  steadily  from 
the  earliest  times.  On  the  other  hand,  many 
of  the  chief  concepts  involved  in  it,  its  char- 
acteristic notions,  and  their  organization  into 
a  distinct  and  self  ^supporting  body  of  coherent 
doctrine,  may  be  said  to  constitute  the  latest 
^reat  mathematical  creation.  Indeed  the  ma* 
jority  of  the  founders  and  builders  of  the  doc- 
trine,  including  (jeorg  Cantor  as  easily  the 
first  of  them  all,  are  still  among  the  living.  As 
mathematics  is  the  most  fundamental  of  the 
sciences,  the  theory  of  assemblages  seems  des- 
tined to  be  regarded,  if  it  be  not  already  re- 
garded, as  the  most  fundamental  branch  of 
mathematics.  Viewed  in  retrospect,  it  appears 
as  an  inevitable  product  of  the  modern  critical 
spirit  Already  it  is  seen  to  underlie  and  inter^ 
penetrate  both  geometry  and  analysis.  Its  con- 
nection with  mathematical  logic  is  most  inti^- 
mate,  often  approximating  identity  with  the 
latter;  and  even  philosophy  is  surely,  if  but 
slowly,  beginning  to  recognize  in-  the  theory  of 
manifolds  her  own  most  inviting  and  promis- 
ing field 

The  Notions,  Assemblage  and  Blement 
—  Roughly  speaking,  any  collection  of  objects 
or  things  of  whatever  land  or  kinds  is  an  as- 
semblage. Whitehead  and  Russell,  however, 
have  shown  that  certain  limitations  must  be 
imposed  on  this  great  generality  to  avoid  the 
Tiost  bafiling  paradoxes.  Each  object  in  the 
Collection  is  called  an  element  of  the  assem- 
bjage.     An  assemblage,  to  be  mathematically 


available,  must  be  defined*  or,  as  osstt:e  has  it, 
weU-defined,  (tuohldefinirt,  bien  difini).  An 
assemblage  is  defined  when,  b^  the  logical  prin- 
ct]^e  of  ue  excluded  middle,  it  can  be  regarded 
as  intrinsically  determined  whether  an  arbi- 
trarily given  object  is  or  is  not  an  element  of 
it.  Means  ma^r  or  may  not  be  known  for  mak- 
ing the  determination  actual  or  extrinsic.  Thus 
if  the  elements  of  the  assemblage  be  completely 
tabulated  the  determination  can  be  actually  ef- 
fected by  comparing  the  given  object  with  the 
elements  of  the  table.  Again,  if  an  assemblage, 
such  as  that  of  the  endless  sequence  1.  2,  3, 
...  of  integers,  be  given  by  a  definite  law  of 
formation  of  its  elements,  the  law  will  gener- 
ally enable  one  to  determine  actually  whether 
any  given  object,  as  5  or  i  or  an  apple  or  a 
sunset,  is  an  element  of  the  assemblage  or  not 
But  the  possession  of  means  the  application  of 
which  is  in  our  power  is  not  essential  to  the 
notion  of  defined  assemblage.  A  real  *  num- 
ber is  called  algebraic  or  transcendental  accord- 
ing as  it  is  or  is  not  a  root  of  an  equation  of 
the  form,a^««+ax»-*+a^x»-*+...+a^x+a^=o, 

having  integral  coefficients.  Any  real  number, 
no  matter  what  its  origin  or  definition,  is  either 
algebraic  or  transcendental;  it  cannot  be  both 
and  it  cannot  be  neither.  Hence  the  real  alge- 
braic numbers  constitute  a  defined  assemblage, 
and  so,  too,  the  transcendentals.  Nevertheless  no 
means  is  known  for  ascertaining  in  every  case 
whether  a  given  number  is  algebraic  or  not  It 
was  really  a  great  achievement  when  the  trans- 
cendental character  of  the  long  familiar  clas- 
sical numbers  e  and  ^  was  proved,  for  e  by 
Hermite  in  1874  and  for  ^  nine  years  later  l^ 
Lindemaim.  £ven  the  existetice  of  non-alge- 
braic nudibers  was  unknown  tiU  it  was  proved 
by  LiouviUe  in  1851. 

Depiction  and  Correspondence,-^ Asscm- 
Mages  wiU  be  denoted  hy  lange  and  elements 
by  small  letters.  If,  in  any  way^  each  element 
a  of  ^  is  uniiiudy  associated  with  an  element 
b  oi  B,A  is  said  to  be  depicted  on  B,  The  b's 
so  used  are  the  pictures  of  the  a's.  If  all  the 
b*B  are  thns  made  pictures,  B  is  also  depicted 
on  A  and  the  c(s  are  pictures  of  the  b*s.  If 
each  a  is  a  picture  of  a  6  and  reciprocally,  so 
that  there  is  a  one-to-one  carre^K>ndence  be- 
tween them,  the  deletion  is  called  similar.  Ob- 
viously an  assemblage  can  be  depicted  either 
similarly  or  dissimilarly  on  itself,  generally  in 
more  than  one  way,  often  in  an  endless  variety 
of  ways* 

Chains.-*- If  the  elements  of  A  are  ele- 
ments of  B,  A  is  part  oi  B.  If  in  this  case 
not  all  b*s  are  a's,  A  is  z  proper  part  of  B.  Any 
assemblage  is  part,  but  not  proper  part,  of 
itself.  (>ne  of  the  most  important  ideas  con- 
nected with  that  of  the  depiction  of  an  assem- 
blage on  itself  is  the  notion  of  a  chain :  if  ^  be 
depicted  on  itself  in  any  definite  way,  then  any 
part  of  A  that  consists  of  the  pictures  thus 
formed  is  a  chain.  The  theory  of  chains,  due 
to  pedekind,  has  fundamental  bearings  in  logic. 
See~  Inpuction,  Mathematical. 

The  Concept  of  Bguivalence  or  Sameness 
of  Power, —  If  A  and  B  are  such  that  each 
may  be  similarly  depicted  on  the  other,  i.e.,  if  a 

*The  eziganciet  al  the  present  tmdertaking  dexnand  the 
expository  use  of  data  drawn  from  the  Theory  of  the  Real 
Variable  (which  see)  and  other  theories,  although  these  are 
themielvcs  branches  of  assemblage  theory. 
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one-to-one  correspondence  can  be  estabUshed 

between  the  elements  of  A  and  those  of  B,  A 
and  B  are  said  to  be  equivalent  or  to  have  the 
same  power  (Mackiigkeit) ,  a  relation  sym- 
bolically expressed  by  writing  A'^  B  or  B  ^  A, 
Thus  if  A  denote  the  assemblage  of  positive 
integers  and  B  denote,  say,  the  even  positive 
integers,  A'^B,  for  plainly  one  may  pair  1 
with  2,  2  with  4,  3  with  6,  and  so  on.  Other 
ways  of  pairing  A  and  B  in  this  case  will 
readily  occur  to  the  reader. 

Distinction  of  Finite  and  Infinite.-— An 
assemblage  is  infinite  if  it  has  the  same  power 
as  some  proper  part  of  itself.  Thus  A  of  the 
last  example  is  infinite.  So,  too.  is  B,  for  it  is 
easily  seen  that  ii  A  ^-*  B  and  it  either  A  or  B 
is  infinite,  so  is  the  other.  The  foregoing  defi- 
nition of  infinite  is  one  of  the  most  fruitful  of 
modem  concepts.  It  is  due  independently  to 
Dedeldnd  and  Georg  Cantor.  A  finite  assem- 
blage is  one  which  can  be  exhausted  by  the  re- 
moval of  its  elements  one  at  a  time.  Some- 
times an  infinite  assemblage  is  defined  to  be  one 
that  cannot  be  exhausted  or  emptied  by  remov- 
ing from  it  one  element  at  a  time.  It  has  not 
b^  proved  that  the  two  definitions  are  logi* 
cally  equivalent.  All  apparent  proofs  of  this 
depend  on  the  questionable  axiom  of  Zermelo 
(see  below).  For  the  purposes  of  investiga- 
tion, the  former  is  found  to  be  by  far  the  bet- 
ter instrument.  An  infinite  assemblage  is  often 
described  as  transfinite. 

Denismerabiiity. —  Let  A  denote  the  assem- 
blage of  positive  integers.  Any  assemblage  B 
such  that  B'^  A  is  said  to  be  denumerable  or 
to  have  the  power  of  the  denumerable  assem- 
blage. As  ^  '^  ^,  ^  is  itself  denumerable,  and 
it  serves  conveniently  as  the  type  of  denumer- 
able assemblages.  The  domain  of  such  assem- 
blages is  exceedingly  rich  and  is  replete  with 
surprises.  For  example,  though  the  rational 
fractions,  that  is,  fractions  having  integral 
terms,  are  so  numerous  that  between  any  two 
of  them,  however  near  to  each  other  in  value, 
there  is  an  infinity  of  others,  nevertheless  the 
assemblage  of  rational  fractions  including  the 
integers  is  denumerable.  Of  this  the  reader  can 
quickly  convince  himself  by  reflecting  that  there 
is  but  a  finite  number  of  such  fractions  of 
which  each  has  a  specified  integer  n  for  sum 
of  its  terms.  Thus,  if  «  =  2,  one  has  1  or  J;  if 
n  ^  3,  one  has  I  and  I;  if  n  =  4,  i,  I,  f ;  and  so 
on.  Some  are  repeated;  repetitions  may  be 
kept  or  rejected.  Dropping  tnem,  the  required 
equivalence  is  seen  in  the  painng:  (1,  1.) 
(2,0.  (3.f);  (4,i),  (5.f),  (6,i);  .  .  .  . 
In  ordinary  speech  one  is  justified  in  saying  that 
rational  numbers  are  neither  more  nor  less 
numerous  than  the  integers  or  than  the  odd  or 
the  even  integers.  It  is  plain  that  the  familiar 
axiom,  the  whole  is  greater  than  any  of  its 
parts,  is  not  valid  for  infinite  assemblages.  For 
finite  assemblages  it  is  valid  absolutely ;  whether 
for  others  is  not  known.  For  another  example, 
consider  the  algebraic  numbers  before  men- 
tioned. These  include  the  rationals  and  in- 
finitely many  besides.  Nevertheless  the  assem- 
blage of  all  algebraic  numbers  is  denumerable. 
The  proof  is  too  long  to  insert  here.  Yet  more 
astonishing  is  the  theorem  that  an  assemblage 
composed  of  all  the  elements  of  a  denumerable 
infinity  of  denumerably  infinite  assemblages  is 
denumerable. 


The  Power  of  the  Continuvm.—- At  Uns 
stage  the  auery  is  natural :  is  every  possible  as- 
semblage denumerable  ?  The  answer  is,  no.  The 
assemblage  of  all  real  numbers,  i.e.,  of  all 
rationals  and  irrationals,  is  said  to  constitute  a 
conttnuum.  The  assemblage  of  points  of  a 
straight  line  is  a  continuum,  in  particular  a 
linear  continuum.  The  last  two  assemblages 
are  in  fact  of  the  same  power,  but  neither  is 
denumerable.  This  is  demonstrated  by  letting 
^,  Oa, . . .,  On, . .  .  represent  any  denumerable  as- 
semblage of  real  numbers  and  then  proving  that 
between  any  two  arbitrarily  assumed  numbers 
a  and  P  there  is  one  number  and  therefore  an 
infinity  of  numbers  not  in  the  given  sequence. 
From  this  proposition  of  Cantors  the  existence 
of  transcendental  numbers,  which  had  been 
otherwise  previously  proved  by  Liouville,  fol- 
lows as  a  corollary.  Any  assemblage  equiva- 
lent to  that  of  the  real  numbers  or  to  that  of 
the  points  of  a  straight  line  is  said  to  have  the 
power  of  the  continuum.  The  assemblage  of 
points  of  any  line-segment  however  short  or, 
what  is  the  same,  the  assemblage  of  numbers 
between  any  two  numbers  however  nearly 
equal,  has  the  power  of  the  continuum.  In- 
deed, either  of  these  assemblages  is  a  con- 
tinuum. But  an  assemblage  may  have  the  power 
of  the  continuum  without  being  a  continuum. 
For  example,  the  assemblage  of  transcendental 
numbers,  though  it  is  not  a  continuum,  has  the 
power  of  a  continuum.  In  fact^  the  assemblage 
left  on  suppressing  from  a  continuum  any  de- 
numerable assemblage  of  elements  is  equivalent 
to  the  original  assemblage.  This  last  is  a 
special  case  of  the  proposition:  If  A  be  infinite, 
and  if  the  remainder  R  on  suppressing  a  de- 
numerable part  of  ^  be  infinite,  then  R '^  A. 
.  As  above  seen  the  power  of  the  continuum  is 
higher  than  that  of  the  denumerable  assemblage, 
but  whether  it  is  the  next  higher  is  an  outstand- 
ing question.  There  are  higher  powers  tlun 
that  of  any  given  power  (for  there  is  no  assem- 
blage of  all  things),  but  no  assemblage  of  points 
has  a  power  higher  than  that  of  a  continuum. 
On  the  contrary,  it  is  one  of  the  most  marvelous 
of  known  facts  that  the  assemblage  of  points  on 
a  line-segment  however  short  is  equivalent  to 
the  assemblage  of  all  the  points  of  space,  nay, 
is  equivalent  to  all  the  points  of  a  space  having 
not  merely,  like  our  own,  three  dimensions,  but 
a  denumerable  infinity  of  dimensions. 

Limit-points,  Dense  and  Derived  Assem- 
blagesw — A  neighborhood  or  vicinity  of  a  point 
p  is  a  region  small  at  will  taken  about  p.  li  P 
be  in  space,  a  neighboriiood  may  be  a  sphere  hav- 
ing p  as  centre ;  if  ^  be  in  a  plane  or  in  a  line,  a 
neighborhood  will  naturally  be  a  circle  or  a 
line-segment.  The  following  discussion,  con- 
ducted for  assemblages  of  points  of  a  straight 
line,  is  readily  extensible  to  other  points  assem- 
blages. Denote  by  P  any  given  assemblage  of 
points  of  a  line.  If  there  be  a  point  ^,  in  P 
or  not^  such  that  in  any  neigfaboriiood  of  p 
there  is  one  point  (and  hence  an  infinity  of 
points)  of  P,  then  ^  is  a  Hmit-point  of  P.  If 
^  be  in  P  but  not  a  limit-point,  p  is  an  isolated 
point  of  P.  The  assemblage  of  all  the  limit- 
points  of  P  is  the  first  derived  assemblage  or 
derivative  P<*>ofP.  The  first  derivative  of  P<** 
is  the  second  derivative  of  P,  namely,  P^** ;  and 
so  on.  If  P  be  finite,  its  P^**  contains  no  points, 
it  is  empty.  If  P  be  infinite  and  in  a  segment, 
P<^>  contains  at  least  one  point  —  a  propod- 
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tion  of  exceeding^'iinpoftatice  in  function  theory. 
If  the  nth  derivative  PC»)  be  empty  and  the  pre- 
ce<fing  derivative  contains  one  or  more  points,  P 
is  said  to  be  of  the  first  ffenus  and  nth  species. 
If  Pt»)  contain  |>oints  for  every  positive  integral 
value  of  n,  P  is  said  to  be  of  second  genus. 
Eveiy  point  of  a  giyea  derivative  of  P  is  a 
point  of  each  preceding  derivative,  but  P  may 
contain  points  not  in  any  of  its  derivatives.  If 
some  or  all  of  the  points  of  P  are  in  an  interval 
(tt .  .  .P)  and  if  every  sub-interval  of  the^  given 
one  contains  a  point  or  points  of  P,  P  is  said 
to  be  dense  throughout  the  given  interval.  For 
example,  the  assemblage  of  p6ints  whose  dis- 
tances from  a  fixed  point  of  the  line  are  rational 
numbers  is  dense  throughout  every  interval. 
If  P  be  dense  throup;hout  a  given  interval,  so 
is  every  derivative;  m  fact,  each  derivative  in 
such  case  contains  all  points  of  the  interval, 
and  conversehr.  Hence  one  might  lay  down  the 
definition:  P  is  dense  throughout  an  interval 
when  and  only  when  P^*^  contains  every  point 
of  the  interval  Obviously,  if  P  is  dense 
Uiroughout  an  interval,  P  is  of  second  genus, 
and  so,  too,  are  its  derivatives.  It  follows  that 
if  P  or  one  of  its  derivatives  be  of  first  ^enus, 
P  is  not  dense  in  any  interval  But  it  is  not 
true  that  every  P  of  second  genus  is  dense 
throughout  some  interval. 

Greatest  Common  Divisor,  Least  Com- 
mon Multiple.— The  equation  P=0  will  sig- 
nify that  the  point  assemblages  P  and  Q  are 
identical.  Two  assemblages  having  no  element 
in  common  are  said  to  be  without  connection. 
If  P  contains  all  and  only  the  points  of  the  as- 
semblages Px,  P.,  .  .  .J  every  two  of  the  latter 
being  without  connection,  the  fact  is  expressed 
by  writing  PS^Pi^  Pi,  .  .  .).  A  part  of  P  is 
called  a  divisor  of  it,  and  P  is  a  midtiple  of  each 
of  its  divisors.  The  symbol,  I>(Pi,  P»,...).  is 
read  greatest  common  divisor  of  Pi,  Ps, . . .  and 
is  the  assemblage  of  their  common  points. 
Af(Pi,  Pj,  .  .  .)  IS  read  least  common  multiple 
of  Pa,  Pa,  .  .  .  and  is  the  assemblage  of  all  the 
different  points  of  the  P's,  it  being  understood 
atiaX  the  latter  have  no  common  point.  To  ex- 
press that  P  is  empty,  one  may  write  fSO.  If 
and  only  if  P  and  Q  are  without  connection, 
I>(P»  0!^0.  £ach  derivative  of  P  is  a  divisor 
of  every  preceding  derivative.  If  P  is  of  sec- 
ond genus,  then  PCOs=(Q,  R)^  where  Q  is  the 
assemblage  of  those  points  of  PC*)  that  are  not 
common  to  PC) .  P^  , . .  . ,  and  R  is  the  assem- 
blage of  those  that  are  common. 

Tranafiaite  Derivatives.— i?  is  therefore 
defined  by  the  equation  R  ^D(P<'\  P<*>  . . ,)  or 
by  R=D{PO,  PC), .  .  ,),  or  by  R^D{Pi^, 
PM  ,...),  where  jh,  «% . . .  are  a  denumcrably 
infinite  assemblage  of  increasing  positive  in- 
tegers. R  is  called  a  derivative  of  P,  but  the 
order  of  the  derivative  is  not  expressible  by  a 
number  of  the  sequence  1,  2,  3^  .  .  ,  ;  these 
numbers  are  finite.  The  order  of  the  derivative 
is  denoted  by  the  transfinite  number  S  and 
<me  may  write  R^P^^h  The  first  derivative 
of  PC*')  is  denoted  by  P(«+*)  and  the  nth  by 
p(«+«).  If  P(<^)have  a  derivative  of  transfinite 
order  «,  it  is  denoted  by  P(M.  Continuation 
of  the  process  vields  P("*),  P(w^)=D(P(w),  P(w*)> 

P("^....)f  Pv"**  /f  and  so  on  endlessbr^  For 
any  assemblage  P  of  first  genus,  P(w)=rO,an 
equation    serving   to    characterize    assemblage 


of  first  genus.  Assemblages  of  tiie  second 
genus  are  definable  for  which  the  derivative  of 
any  given  transfinite  order  shall  consist  of  a 
sinffle  specified  point 

If  D(Pj  P<'>)  =  0,  P  is  an  assemblage  of 
isolated  points.  From  any  assemblage  P,  an 
assemblage  Q  of  isolated  points  is  obtainable 
by  suppressing  from  P  the  assemblage  D(P, 
P<*>).  and  one  may  write  Q^P  —  DiP,P^*>). 
It  is  Known  that  if  P  be  an  assemblage  of  iso- 
lated points,  it  is  denumerable,  though,  as  above 
noted,  the  converse  is  not  true.  Also,  if  PO) 
is  denumerable,  so  is  P;  but  not  conversely, 
for,  for  example,  the  assemblage  of  rational 
fractions  is  denumerable,  while  its  first  deriva- 
tive is  a  continuum,  namely,  the  assemblage 
of  real  numbers.  Again,  if  P  be  of  second 
genus,  and  if  Pi^),a  beinjg  finite  or  transfinite, 
be  denumerable,  so,  too,  is  P  denumerable.  A 
very  remarkable  theorem  is  the  following:  if 
P  be  in  any  given  interval  and  if  P^*^  be  de- 
numerable^ the  points  of  P  can  be  enclosed  in 
a  finite  number  of  sub-intervals  having  a  sum 
less  than  any  prescribed  length. 

Perfect  As8emblages.-~lf  P  and  P^^>  co- 
incide P  is  called  a  Perfect  assemblage;  in  the 
contrary  case,  imperfect.  For  example,  if  P  is 
the  assemblage  of  points  of  the  interval  from 
Pt  to  Pt,  including ^1  and ^  P  is  perfect;  but  if 
P  includes  only  the  points  between  px  and  ^t,  P 
is  imperfect,  for  clearly  P<*^  includes  px  and  p%. 
The  definition  just  given  is  Cantor's.  Another 
.  current  definition  is  tiut  by  Jordan :  P  is  per- 
fect if  it  includes  P^*\  It  has  been  proposed  to 
distinguish  the  two  by  describing  an  assem- 
blage, if  perfect  in  Csuitor's  sense,  as  perfect, 
and,  if  perfect  in  Jordan's  but  not  in  Cantor's 
sense^  as  closed.  It  has  been  proved  that  if  P 
be  dosed,  the  assemblage  i?  which  results  on 
s^;i^re$sing  P^^^  from  P  is  denumerable.  But 
it  IS  not  true  that  every  absolutely  perfect 
assemblage  is  decomposable  into  a  closed 
assemblage  and  a  denumerable  assemblage. 
The  theory  of  perfect  assemblages,  Aough  ex- 
ceedingly subtle,  is  far  simpler  than  that  of 
imperfect  assemblages.  Every  derivative  of  P 
is  relatively  perfect.  There  are  absolutely  per- 
fect assemblages  not  dense  in  any  interval. 
_  Measure  and  Measurable  Assemblages. 
— This  subject  can  best  be  considered  by  limiting 
our  discussion  to  sets  of  numbers  in  the  interval 
between  0  and  1.  Let  P  be  such  a  set,  and  let 
Q  be  ^e  complementanr  set  —  the  set  of  all 
numbers  between  0  and  1  that  are  not  in  P. 
Suppose  that  a  denumerable  number  of  inter- 
vals ^-i.e.,  sets  of  all  the  numbers  between 
k  and  i^T"*,  exclusive  of  these  values  —  have 
been  found,  including  all  the  points  of  P. 
These  intervals  have  lengths,  and  these  lengths^ 
added  in  die  descending  order  of  magnitude, 
form  a  series.  If  this  series  is  convergent,  it 
has  a  sum,  which  we  shall  call  5*;  if  the  series 
diverges,  we  shall  say  that  S  is  infinite.  5  de- 
pends in  general  on  Qie  particular  choice  of  in- 
tervals containing  P.  However,  5*  will  have 
either  a  minimum  value_or  a  lower  limiting 
value.  This  is  called  m  (P),  or  tfie  upper 
measure  of  P,  and  depends  on  P  alone.  If  1  — 
*>»  (Q)  — the  lower  measure  of  P— is  equal  to 
fn(P),  their  common  value  is  called  m{P), 
the  measure  of  P.  A  set  which  has  a  measure 
b  said  to  be  measurable.  The  theory  of  meas- 
urable sets  is  of  the  utmost  importance  in  the 
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modem  discussion  of  integration  (see  Real 
Variable,  Theory  of  Functions  of) .  Whether 
there  are  sets  that  are  not  measurable  is  un- 
known ;  an  apparent  exemplification  of  such  sets 
by  Van  Vleck  rests  on  the  precarious  axiom  of 
Zermelo.  Every  limited  closed  assemblage  is 
measureable. 

Improper  Infinite  and  Proper  Infinite,  or 
Transmute.— The  ordinary  notion  of  mathe* 
matical  infinity  is  that  of  a  finite  variable,  sudi 
as  tan  a^  which  can  take  a  finite  value  greater 
than  any  previously  specified  finite  value;  and 
such  an  equation  as  tan  90^  =  oo  is  understood 
by  mathematicians  to  be  a  kind  of  short-hand 
for  saying  that,  by  taking  a  near  enoufi^  to  90^. 
tan  o  can  be  made,  to  exceed  any  preassigned 
finite  number,  and  it  does  not  mean  that  m  is 
9  value  that  tan  «  may  assume.  Similar  illus- 
trations abound.  Such  a  variable  as  thus 
remains  always  finite  but  may  be  made  large 
at  will  is  sometimes  described  as  an  mfintU 
(variable)  in  analogy  with  the  reciprocal  notion 
of  Infinitesimal,  a  variable  that  remains  always 
finite  but  mav  be  made  small  at  will.  Such 
infinites  are  described  by  Cantor  as  improper 
infinites.  On  the  other  hand  both  geometry 
and  analysis  have  long  recognized  another  sort 
of  infinite,  viz.,  one  that  is  not  variable  but  is 
constant  Such  an  infinite,  for  example,  is  the 
distance  from  any  finite  point  of  a  range  (see 
Projective  Geometry)  to  the  point  common  to 
the  range  and  any  parallel  range.  Another 
example  is  the  distance  from  any  finite  i>oint  of 
the  complex  plane  to  an  ^infinite  point^  of 
the  plane  (see  Complex  Variable).  Such  in- 
finites are  proper  infinites.  Proper  infinites  of 
a  very  different  sort  arise  in  the  theory  of  as- 
semblages. We  shall  now  give  an  account  of 
their  genesis  and  nature. 

Transfinite  Cardinal  Numbers  and  their 
Laws. —  Denote  by  A  any  assemblage  of  ele- 
ments a;  symbolically, ^»1^ I*  On  disregard- 
ing both  the  character  of  the  a's  and  any  and 
every  order  of  their  arrangement,  a  new  as- 
semblage, an  orderless  assemblage  of  character- 
less  elements  (units),  arises,  called  the  power 
or  cardinal  number  of  A  and  denoted  by  the 

symbol  'A*  Herewith  the  term  power  (M&ch- 
tigkeit)  is  itself  defined;  sameness  of  power 
was  defined  above.  Plainly  every  class  has  a 
definite  power,  or  cardinal  number.  The  equation 

A  =  B  means  that  A  and  B  have  the  same  or 
equal  powers  or  cardinal  numbers.    It  isjeasij^ 

seen  that,  when  and  only  when  A'^B,  A=B. 
U  A,  B,  C,  ,  .  .  have  no  common  element,  the 
assemblage  of  all  the  elements  involved  will 
be  denoted  by  (A,  B,  C,  .  .  .).  If  also  A',  B' 
C,  .  .  .  have  no  common  element,  and  if  A'^A^ 

B  —  i5',  C  -C then  (A,  B,C,,,  .)-  (A\ 

B\  C,  .  .  .),  and  the  cardinal  numbers  of  these 
composite  assemblages  are  equal,  or  the  same. 
Notion  of  Greater  and  Less  Powers  or 
Cardinals. —  If  A  and  B  are  such  that  A  has. 
no  part  equivalent  to  B  and  that  B  has  a  part 
equivalent  to  A,  the  cardinal  number  of  A  is 
said  to  be  less  than  that  of  Bjthatj^f  B  greater 

than  that  of  A ;  symbolically,  A  <B,  or  B  >A, 

*  This  is  not  to  be  taken  as  a  precise  logical  definition  of 
number,  but  as  a  roush  visualization  of  the  x>roces8  whidh 
will  be  found  treated  m  detail  under  AumsA,  Definrioms 

AMD  FmaUMBNTAL  CONCBrX& 


If  ^>  fif  y  are  cardinal  numbers,  and  if  <^  <  ^, 
and  /3  <  7,  then  a  <  y.  Any  one  of  the  relations 
to/3,  a  <  /J,  a  >  /3,  excludes  the  other  two.  But 
it  does  not  follow  that  every  pair  of  cardinals  . 
a  and  P  must  satisfy  one  of  the  three  relations^ 
and  it  is  not  known  whether  they  satisfy 
one  of  them.  This  last  proposition  bdongs 
to  the  theory  of  well-ordered  assemblages,  a 
term  explained  at  a  later  stage  of  this  writings 
Addition  of  Powers  or  Cardinals^— If 
a  and  /?  be  the  cardinal  numbers  of  A  and  B, 
A  and  B  having  no  conunon  element,  and  if  y 
be  the  power  of  {A,  B),  then«+/3«=y.  Such 
is  the  definition  of  addition.  As  a  power  in  an 
orderless  assemblage,  a  -j-/3=)3  -f-a,  and,  in  case 
of  any  three  powers,  « -f  (/^  +  y)  «(«+/?)+  y; 
that  is,  addition  of  powers  is  commutative  and 
associative. 

MultipUcation*--Let  A^\a\  and  B^\b\, 
Associate  each  a  with  each  b.  (Consider  each 
pair  (a,  b)  as  an  element.  The  assemblage  of 
these  is  denoted  by  (A,B).  Hence  (A.B)** 
|(«fW{.  The  power  r  of  this  last  obviously 
depends  only  on  the  powers  a  and  b  oi  A  and 
B,  Hence  the  definition  oi  product i^'P^^y. 
As  the  power,  or  cardinal  number,  of  an  assem- 
blage is  orderless,  it  is  readily  seen  thata-/3«=pa 
and  that .  for  any  three  powers,  « *  ()3  •  7)  =  (a  •  /3)  •  y, 
fl-C/J  +  W—tt-P+a-y;  that  is.  multiplication  of 
powers  is  commutative,  associative  and  dis- 
tributive. 

Involution.—  If  with  each  a  oi  A  ^  b  oi  B 
be  associated,  any  a  and  the  associate  b  will  be 
a  pair.  The  same  b  may  enter  two  or  more 
pairs.  The  assemblage  of  all  the  pairs  result- 
ing from  any  such  definite  association  is  called 
a  covering  of  A  with  B,  and  is  denoted  by /(^). 
A  different  covering  results  if  with  any  a  there 
be  associated  a  b  not  associated  with  it  before. 
The  assemblage  of  all  possible  coverings  of  A 
with  B  is  denoted  by  (B\A) ;  then  (B\A)^ 
\f(A)\.  The  power  y  of  (B\A)  depends  only 
on  the  powers  «and  P  oi  A  and  B\  hence  the 
definition:  aP^y,  It  may  be  proved  that  if 
S  Pf  y  denote  any  three  powers,  aP'ay^aP-^y 
ay'py^(a*P)y,aDd  (aP)'X=:cP-y. 

It  is  an  interesting  fact  that  by  means  of 
the  foregoing  definitions  of  power,  and  addition, 
multiplication  and  involution  of  powers,  the 
definition  and  the  fundamental  properties  of 
the  ordinary  (finite)  cardinals  1,  2,  3,  ...  , 
,«.  .  .  can  be  rigorously  deduced. 

The  Smallest  Transfinite  Cardinal.— 
The  cardinal  number  of  the  assemblage  { v }  of 
finite   cardinals   is  jdenoted   by     Ki^   alef-null. 

Symbolically,  H«=s  ]v\.  The  transfinite  num- 
ber tt«v  has  the  properties :  K#  +  1  =  Ko;  lU  >  ^t 
where  /*  is  any  fimte  cardinal;  Hi  <  a^  where 
a  is  any  transfinite  cardinal  difiPerent  from 
Ho;  lU  +  Ho=»Ko;  V  ito=a»o- v=sn,,  where  v  is 
any  finite  cardinal;  Ka- h«=Ho;  Hov==Ho;  etc. 
It  is  one  of  the  interesting  facts  met 
with  in  the  doctrine  of  transfinite  assemblages 
that  the  cardinal  number  of  the  points  of 
space  or  other  continuum  is  precisely  2  ^^ 

Simply  Ordered  Assemblages,  Order- 
types. —  A  is  simply  ordered  when  and  only 
when  its  elements  a  are  so  disposed  that  of 
every  pair  oi,  Ot  of  them,  one,  as  Oi,  precedes, 
i.  e.,  has  lower  rank  and  the  other,  as  ot,  comes 
after,    i.e.,    has    higher    rank,    and    of    every 
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tn|>]et  Ou  a»,  ck,  0t  h  towier  ihsfti  th.  If  A  is 
lower  than  <h  and  Os  is  lower  than  ck.  To 
say  symbolically  that  (h  is  lower  in  rank  than 
Ot  and  that  <h  is  higher  than  ot,  we  write  either 
Oi  \  <hOT  <h\  (h>  A  simply  ordered  assemblage 
that  is  further  so  arranged  that  it  has  an  ele- 
ment of  lowest  rank,  a  first  element,  and  that 
every  part  of  it  has  a  first  element;  is  said  to 
be  weU'Ordered,  For  example,  the  assemblage 
of  rational  fractions  greater  than  zero  and  lesa 
than  one,  if  arranged  in  natural  order,  so  that 
the  larger  the  fraction  the  higher  its  rank,  is 
simply  ordered  but  not  wdl-ordered.  The 
same  assemUage  can,  however,  be  well- 
ordered,  thus :  i,  J,  *,  §,  i,  i,  f,  i,  .  .  .  ,  where 

the  scheme  is  that  ^  shall  have  lower  rank 

than  ^  when  pi  +  qi  is  less  than  pi  +  Qh  and 

if  Pl^'qt-p7  +  q^  then  the  fraction  having 
the  smaller  number  for  its  numerator  shall 
have  the  lower  rank. 

If  ^  be  a  simply  ordered  assemblage,  the 
new  assemblage  obtained  by  abstracting  from 
the  character  of  the  elements  of  A  is_called 
the  order^ype  of  A  and  is  denoted  by  A.  01>- 
viously,  A  is  simply  ordered.  If  A  and  B  are 
simply  ordered,  and  if  their  elements  can  be 
paired  in  one-to-one  fashion  so  that  the  rank 
relation  of  every  two  elements  ch  and  oa  of  ^ 
shall  be  the  same  as  the  rank  relation  of  their 
correspondents  E>i  and  bi  in  B,  then  A  and  B 
are  said  to  be  similar,  and  to  be  depictahle  on 
one  another.  These  definitions  of  similar  and 
depictable,  it  is  noteworthy^  are  more  restricted 
than  that  above  given.  The  similarity  of  two 
similar  simply  ordered  assemblages  A  and  B  . 
is  expressed  by  writing  A2LB,  If  A  is  simply 
ordered,  A2LA^  and  if  B  and  C  are  simply 
ordered,  and  if  A^X  and  B2LC,  then  A2LB. 
It  is^  plain,  too,  that  either  of  the  rdationSi 
A~B,  AZB,  implies  the  other.  The  definition 
of  similarity  given  here  is  analogous  to  that 
of  sameness  of  power  in  an  earlier  paragraph 
and  can  be  rendered  precise  in  the  same  man- 
ner. 

To  every  order-type,  or  ordinal  number, 
corresponds    a    power,  jor    cardinal    number. 

Thus  to  A  corresponds  A.  The  distinction  of 
ordinal  and  cardinal  is  of  no  importance  for 
finite  assemblages,  but  is  absolutely  indis- 
pensable in  the  doctrine  of  transfinites.  All 
order-types  corresponding  to  a  finite  cardinal 
a  are  similar,  but  those  corresponding  to  a 
transfinite  cardinal  present  a  countless  variety 
and  are  said  to  constitute  a  type-class  [«1.  To 
every  transfinite  cardinal  corresponds  such  a 
type-class.  Any  type-class  is  itself  an  assem- 
blage, namelv,  of  order-types,  and  as  such  has 
its  own  cardinal  number,  which  may  be  shown 
to  be  greater  than  that  of  each  of  the  order- 
types  involved. 

Addition  and  Multii>lication  of  Order«^ 
types. —  If  A  and  B  are  simply  ordered,  it  will 
be  understood  that  in  their  union  {A,  B)  the 
elements  ci  A  have  the  same  rarik  relation  as 
in  Ay  that  the  like  is  true  of  B,  and  that  eveiy 
a  is  of  lower  rank  than  every  h.  Hence  {A,  B) 
b  simply  ordered.  If  A'  and  B*  are  simply 
ordered  and  if  A2:ji*  and  B2L  B\  then 
{A,  B)2:(A\  B'),    Hence  the  order-type  of 


(A,  B)  depends  only  on  o  ^A  and  fi'^B,  Hence 
the  definition  of  addition:  a+i5=(^,  B). 
Here  a  is  the  augend  and  /9  the  addend.  If 
«,  St  r  be  any  three  types,  « -f  (/S  -f-  y)  =• 
(«  -f  5)  -f-  y;  i.e.,  addition  of  ordinals  is  asso- 
ciative; but,  unlike  cardinals,  ordinals  do  not 
in  general  obesr^tbe  commutative  law.  For 
example,  if  "==»  £.  where  E  denotes  ^s,  ^s,  .  .  .  , 
^•.  .  .  .  f«»{^i>+ij,  and  if  /  be  any  new  ele- 
ment then  1  +  w  does  not  equal  w  -|-  1,  for 
(/,  £)  and  (E,  /)  are  not  similar,  the  latter 
having  a  last  element,  while  the  former  h^$ 
not. 

Next  from  the  simply  ordered  assemblaf^es 
A  and  B,  form  the  assemblage  S  by  replaang 
each  b  by  an  assemblage  Ab2LA.  It  is  easily 
seen^that  the  order-type  of  S  depends  only  on 
a=sji  and  5=B.  _Hence  the  definition  of  mul- 
tiplication :  a-  B^S.  Here  a  is  multiplicand 
and  fi  is  multiplier.  It  is  readily  proved,  in 
respect  to  three  types  «,  ^,  y,  that  («•  /?)•  y 
"^fl'W-y)  and  that  «•  (i? +y)  =  «' ^+«- y. 
That  is.  multiplication  of  ordinals  like  that  of 
cardinals  is  associative  and  distributive.  But 
in  general  ordinals  do  not  obey,  while  car- 
dinals always  obey,  the  commutative  law.  The 
reader  can  easily  convince  himself  that,  for 
exampl^  «.  2  +  2.w.  «|»  is  defined  as 
«  -f  «.2  +W.3  +  .  .  .  .  ,  and  such  order-types  as 
u<^^  0tj  ^  ^^  ^^  defined  by  analogous  chains 
of  additions. 

Order-tvpe  of  Rationala.— Denote  by  R 
the  ratioaal  numbers  less  than  1  and  greater 
than  zero,  taken  in  natural  order.  Let  vR, 
Obviously  v  belongs  to  the  type-class  ii«,  for 
we  have  seen  that  R  is  denumerable  More* 
over,  R  is  dense  (contains  aif  element  between 
every  two  dements)  and  has  no  element  of 
lowest  rank  and  nont  oi  highest.  By  these  three 
properties,  R  is  completely  characterized;  that 
means  that  if  A  is  simply  ordered,  dense;  de- 
numerable, and  has  neiuier  lowest  nor  highest 
element,  A  and  R  are  similar,  and  v  -A,  It 
follows  that  v-f-V=7,  V'V=v,  (1+7)7=7, 
(7-f-l)7=»7,  (1+7-1-1)7=7,  but,  7+1  +  1+7, and, 

though  7  +  1  +7«-7,  7+v+7#7,if  !»>  1. 

Order-t3rpe  of  Linear  Continaumw— De- 
note by  ^  the  order-type  ^f  the  linear  con- 
tinuum X^\x\f  where  0<  <  1,  and  where 
X  is  disposed  in  natural  order,  i.e.,  so  that  if 
X  and  x'  be  any  two  elements  of  X,  jt  {  x^,  when 
and  only  when  jr<;r'.  Now  X  is  dense  and 
perfect  It  also  contains  R  in  such  way  that 
m  respect  to  rank  there  are  elements  of  R 
between  every  pair  of  x's.  So  is  sugjgested  the 
following  fundamental  theorem,  wmch  serves 
to  characterize  the  type  of  tne  linear  con- 
tinuum completely:  //  a  simply  ordered  as- 
semblage A  is  perfect  and  if  it  contains  a 
denumerable  assemblage  P  such  that  in  respect 
to   rank  P  has   elements^  between   every   two 

elements  of  A,  then  ^A. 

Zermelo's  Axiom.— In  1904^  Zermelo 
pointed  out  that  a  certain  prihaple,  which 
amounts  to  the  statement  that  given  an  as- 
semblage A  of  assemblages  B,  there  exists  an 
assemblage  C  containing  just  one  member  from 
every  B,  was  being  tacitly  employed  through- 
out the  theory  of  assemblages.*  Zermelo  con- 
sidered this  axiomatic,  but  as  soon  as  it  was 
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rendered  explicit,  most  of  the  mathematicians 
who  had  formerly  tmconsciously  employed  it 
disowned  it,  and  set  themselves  the  task  of 
freeing  the  theory  of  assemblages  from  all 
taint  of  it.  In  general,  this  work  has  been 
very  successful,  but  there  are  a  group  of 
outstanding  propositions  which  have  not  been 
proved  except  on  the  basis  of  Zermelo's  axiom, 
some  of  which  actually  imply  it.  Among 
there  are  (1)  that  of  two  unequal  transfinite 
cardinal  numbers,  one  is  alwavs  the  greater; 
(2^  that  every  assemblage  can  be  well-ordered ; 

!3)  that  every  number  is  either  finite  or  infinite 
in  the  senses  already  defined).  The  con- 
scientious mathematician,  when  he  employs 
this  principle,  will  always  make  clear  the  fact 
of  this  emplo3rment  explicit.  See  also  Alge* 
BRA,  Definitions  and  Fundamental  Con- 
cepts. 

Bibliography.—  Bettazi,  <Teoria  delle 
srandezze^  (1891)  ;  Bolzano,  ^Paradoxien  des 
Unendlichen>  (1850);  du  Bois-Reymond,  <Die 
allgemeine  Funkdonlehre^  (1882) ;  Borel, 
^LeQons  sur  la  thcorie  des  fonctions*  (1898) ; 
Cantor,  G.,  ^Grundlagen  einer  allgemeinen 
Mannigfaltigkeitslehre^  (1883)  and  many  ar- 
ticles in  Mathematische  Annalen  and  Acta 
Mathematica;  Dedeldnd,  ^Was  sind  und  was 
sollen  die  Zahlen?\-  Hobson,  J.,  ^Theory 
of  the  Functions  of  a  Real  Variable'  (Cam- 
bridge 1907);  Russell.  B.  A.  W.,  <Prin- 
ciples  of  Mathematics>  (Cambridge  1903) ; 
Schonflies,  A.,  ^Beitragc  zur  Thcorie  der 
Punktmengen>  (in  Mathematische  Annalen, 
Leipzig     1906) ;     Veronese,     ^Fondamenti     di 

feometria>  (1891);  Whitehead,  A.  N.,  and 
Lussell,  B.  A.  W.,  ^Principia  Mathematical 
(Cambridge  1910-  )  ;  Young,  W.  H.  and  G.  C, 
<Thc  Theory  of •  Sets  of  Points'  (Cambridge 
1906);  Zermelo,  article  in  Vol.  LIX,  Mathe- 
matische Annalen  (1904). 

Cassius  J.  Keyser, 
A  drain   Professor  of  Mathematics,   Columbia 
University. 

ASSEMBLY,  ColoniaL  See  C:x)Lonial 
Government,  Proprietary, 

ASSEMBLY*  Constituent.  See  Asseic- 
ttY,  National. 

ASSEMBLY,  General,  the  name  applied 
to  the  highest  ecclesiastical  court  of  the 
Established  Church  of  Scotland.  It  consists  of 
delegates  from  every  presbytery,  university  and 
royal  burgh  in  Scotland,  holds  meetings  annu- 
ally, in  the  monA  of  May,  and  usually  continues 
to  sit  for  12  days.  In  its  judicial  capacity  and 
as  the  court  of  last  resort,  the  General  Assembly 
has  a  right  to  determine  finally  every  question 
brought  from  the  inferior  courts,  by  reference, 
complaint  or  appeal.  The  laws  enacted  by  the 
assembly,  after  receiving  the  sanction  of  a 
majority  of  presbyteries,  are  the  established 
and  permanent  statutes  of  the  Church,  by  which 
everything  belonging  to  the  ecclesiastical  state, 
or  to  the  Qiurch  courts,  is  authoritatively  reg- 
ulated. The  United  Free^  (Hiurch  of  Scotland 
has  a  General  Assembly  similar  in  its  constitu- 
tion and  functions  to  that  of  the  Established 
Church,  and  the  same  is  true  of  the  Presby- 
terian churches  (q.v.)  of  Ireland  and  America. 
See  General  Assembly  of  the  Presbyterian 
Church. 


ASSEMBLY,  LeffialatiTe.  The  tens- 
lative  assembly  of  a  State,  sometimes  called 
die  General  Assembly  or  State  Legislature,  is 
the  body  of  representatives  elected  by  the  people 
to  enact  laws  for  the  State,  corresponding  to 
the  Congress  of  the  United  States  which  enacts 
laws  for  the  nation.  It  is  composed  of  upper 
and  lower  houses,  the  members  of  the  former 
(the  senate)  usually  being  elected  for  a  longer 
term  than  the  members  of  the  latter  (sometimes 
called  the  assembly,  the  house  of  representa- 
tives or  the  house  of  delegates).  While  the 
Constitution  of  the  United  States  (Art.  I,  Sec. 
X)  limits  the  powers  of  the  legislative  as- 
sembly, its  principal  powers  and  limitations  are 
defined  in  the  State  O)nstitutions.  The  course 
of  legislation  varies  in  the  several  States,  but 
in  general  follows  the  practices  of  the  national 
Congress,  the  enactinfl;  clauses  usuallv  reading, 
^Be  it  enacted  by  the  people  of  the  State.* 
Consult  Hart,  A.  B.,  ^Actual  Government^ 
(New  York  1903). 

ASSEMBLY,  National,  a  body  estab- 
lished in  France  in  1789,  and  also  known  as 
Constituent  Assembly.  Upon  the  convocation 
of  the  States-General  by  Louis  XVI,  the 
privileged*  nobles  and  clergy  refused  to  deliber- 
ate in  the  same  chamber  with  the  commons,  or 
iiers-itat  (third  estate).  The  latter,  therefore, 
on  the  proposition  of  the  Abb^  Si6yes,  consti- 
tuted themselves  an  Assemblie  Nationale,  with 
legislative  powers,  17  June  1789.  They  bound 
themselves  by  oath  not  to  separate  until  they 
had  furnished  France  with  a  constitution,  and 
the  court  was  compelled  to  give  its  assent.  In 
the  3,250  degrees  passed  by  the  assembly  were 
laid  the  foundations  of  a  new  epoch,  and  hav- 
ing accomplished  this  task,  it  dissolved  itself 
30  Sept.  1/91.  The  term  is  also  applied  to  a 
joint  meeting  of  the  Senate  and  Corps  Legis- 
latif,  for  the  purpose  of  electing  a  chief  magis- 
trate or  the  transaction  of  other  extraordinary 
business.  Consult  Stephens^  ^History  of  the 
French  Revolution >  (1886-91);  Doniol,  <La 
Revolution  et  la  Feodalite>   (1874). 

ASSEMBLY,  Right  of.  The  first  amend- 
ment to  the  Constitution  of  the  United  States 
provides  that  *^Congress  shall  make  no  law 
abridging  the  right  of  the  people  peaceably  to 
assemble  and  to  petition  the  government  for  a 
redress  of  grievances.®  This  guaranty  is  con- 
tained also  in  the  various  State  Constitutions, 
but  it  cannot  be  understood  to  limit  assem- 
blages which  have  for  their  object  the  petition- 
ing of  government  for  a  redress  of  grievances. 
Unless  the  public  peace,  security  or  welfare 
be  endangered  by  the  exercise  of  the  right  to 
assemble,  this  guaranty  against  legislative  pro- 
hibition would  extend  protection  to  assemblies 
for  social,  religious  or  political  purposes,  but 
if  the  assembly  be  conducted  in  such  a  manner 
as  to  result  in  public  inconvenience,  or  if  the 
right  to  assemble  be  used  to  promote  unlawful 
purposes,  the  right  may  be  restricted.  The 
sunendment  to  the  national  Constitution  is  a 
limitation  only  on  the  powers  of  the  national 
government.  These  constitutional  provisions, 
however,  do  not  protect  the  right  of  assembly 
against  arbitrary  interference  of  administrative 
or  judicial  officials.  Such  interference,  of 
course,  is  illegal^  and  the  injured  party  has 
remedy  in  an  action  at  law  for  damages  or  a 
criminal    proceeding   under    Federal   or   State 
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statutes.  Theoretically  the  constitutiona]  pro- 
visions are  adequate  to  protect  the  right  of 
assembly,  but  in  practice  they  have  not  always 
been  found  suffiaent  to  prevent  occasional  in- 
fringement. The  unauthorized  and  often  in- 
discreet use  of  the  powers  conferred  upon  or 
possessed  by  administrative  or  judicial  officials 
constitutes  the  chief  danger  to  the  due  exercise 
of  the  right. 

ASSEMBLY  DISTRICT.    See  District. 

ASSBMBLY  OF  DIVINBS»  a  celebrated 
assonbly  appointed  by  the  Long  Parliament, 
and  held  at  Westminster  to  determine  upon  the 
doctrine  and  liturgy  of  the  English  Church. 
By  an  ordinance  passed  12  June  1643,  121  clergy- 
men, with  10  Lords  and  20  Commoners  as  lay 
assessors,  were  nominated .  as  constituents  of 
the  assembly.  The  assembly  began  its  sittings 
in  July  1643,  in  Westminster  Abbey,  but  in  the 
meantune  a  royal  proclamation  had  been  issued 
forbidding  the  assembly  to  meet,  which  had  the 
effect  of  inducing  the  greater  part  of  the  Episco- 
pal members  to  absent  themselves.  The  ma- 
jority of  those  who  remained  were  Presbyte- 
rians, but  there  was  a  strong  minority  of  inde- 
pendents. A  deputation  was  now  sent  along 
with  commissioners  from  the  English  Parlia- 
ment to  the  General  Assembly  of  the  Scottish 
Church  and  the  Scottish  Convention  of  Elstates, 
soliciting  their  co-operation  in  the  proceedings 
of  the  Westminster  Assembly,  and  in  Septem- 
ber four  Scotch  clergymen,  with  two  laymen, 
were  admitted  to  seats  and  votes.  The  assem- 
bly continued  to  hold  its  sittings  till  February 
1M9.  Am9ng  the  results  of  its  deliberations 
were  the  Directory  of  Public  Worship,  the  Con- 
fession of  Faith,  and  the  Larfi[er  and  Shorter 
Catechisms,  which  remain  practically  the  stand- 
ards of  the  Presbyterians  to  the  present  day. 
At  the  Restoration  the  whole  proceedings  of 
the  Westminster  Assembly  were  annulled  as 
invalid.  Consult  Hethorington,  ^History  of  the 
W^estminster  Assembly'  (1843)  :  Masson,  ^Life 
of  Milton">  (1858-79). 

AS'SBN,  a'sin.  Holland,  the  capital  of  the 
province  of  Drenthe.  Near  it  are  the  (Giants' 
Caves,  to  which  Tacitus  makes  allusion.  Pop. 
11,191. 

ASSBNT,  in  law,  an  undertaking  to  do 
something  in  compliance  with  a  request.  Aj^ 
proval  of  something  done.  Express  assent  is 
that  which  is  openly  declared.  Implied  assent 
is  that  which  is  i)resumed  by  law.  Assent  must 
be  to  the  same  thing  in  the  same  sense.  It  must 
embrace  the  whole  of  the  proposition,  must  be 
exactly  equal  to  its  extent  and  provisions,  and 
must  not  qualify  them  by  any  new  matter.  Un- 
less express  dissent  is  shown,  acceptance  of 
what  it  is  for  a  person's  benefit  to  take,  is  pre- 
sumed, as  in  the  case  of  a  conveyance  of  land. 

The  Royal  Assent  is  the  approbation  given 
by  the  sovereign  in  Parliament  to  a  bill  which 
has  passed  both  houses,  after  which  it  becomes 
a  law.  It  may  be  given  in  person,  when  the 
sovereign  comes  to  the  House  of  Peers  and 
the  assent  (in  Norman  French)  is  declared 
by  the  clerk  of  Parliament ;  or  may  be  declared 
by  letters  patent  under  the  great  seal,  signed  by 
the  sovereign. 

ASSBR,  a's^r,  Tobias  Michael  Carel, 
Dutch  educator  and  an  authority  on  interna- 


tional law:  b.  Amsterdam  1838;  d.  1913.  He 
was  professor  of  law,  first  in  the  Athenaeum 
of  Amsterdam,  then,  after  1876,  in  the  Univer- 
sity of  Amsterdam.  In  1875  he  became  coun- 
sellor to  the  Ehitch  Foreign  Office  and  in  1893 
member  of  the  Council  of  State.  In  1899  he 
represented  Holland  at  The  Hague  Peace  Con- 
ference and  acain  at  the  International  Court 
of  Arbitration  m  1900.  In  1911  he  was  awarded 
the  Nobel  peace  prize.  His  works  include 
^Schets  van  het  Nederlandsche  Handelsregt^ 
(1899):  ^Schets  van  het  International  Privats- 
regt>  (1899) ;  ^La  codification  du  droit  inter- 
national priv6^  (1901);  ^Arbitrage  interna- 
tional entre  les  Etats-Unis  d'Am6rique  et  la 
Russie>  (1902). 

ASSBSSMBNT  is  the  determining  of  the 
value  of  a  man's  property  or  occupation  for 
the  purpose  of  levying  a  tax.  Determining  the 
share  of  a  tax  to  be  paid  by  each  individual. 
Laying  a  tax.  Adjusting  the  shares  of  a  con- 
tribution by  several  toward  a  common  beneficial 
object  according  to  the  benefit  received.  As- 
sessment of  damages  includes  fixing  the  amount 
of  damages  to  which  the  prevailing  party  in 
a  suit  is  entitled.  It  may  be  done  by  uie  court 
through  its  proper  officer,  the  clerk  or  protiio- 
notary,  where  the  assessment  is  a  mere  matter 
of  calculation,  but  must  be  done  bry  a  jury  in 
other  cases.  Insurance  assessment  is  an  appor- 
tionment niade  in  general  average  upon  the 
various  articles  and  interests  at  risk,  accord- 
ing to  their  value  at  the  time  and  place  of  be- 
ing in  safety  for  contribution  for  damage  and 
sacrifices  purposely  made^  and  expenses  incurred 
for  escape  from  impending  common  peril.  An 
assessment  is  also  made  upon  premium-notes 
•given  by  the  members  of  mutual  fire  insurance 
companies,  constituting  their  capital,  and  being 
a  substitute  for  the  investment  of  the  paid-up 
stock  of  a  stock  company,  the  liability  to  sucn 
assessments  being  regulated  by  the  charter  and 
by-laws,  12  N.  Y.  477;  14  Barb.  (N.  Y.)  374. 

Special  assessments,  or  betterment  taxes,  are 
charges  for  improvements  which  are  considered 
to  bring  a  special  benefit  upon  a  piece  of  real 
estate  over  and  above  the  benefit  aerived  from 
the  community  at  large.  Such  assessments  are 
levied  only  on  property  and  are  not  a  personal 
liability  of  the  taxpayer.  Opening  of  new 
streets,  construction  of  pavements,  sewers  and 
sanitary  improvements  are  the  most  important 
objects  for  which  special  assessments  are 
levied. 

^  The  term  assessment  is  applied  also  to  con- 
tributions levied  by  party  committees  upon  the 
holders  of  appointive  offices  in  the  civil  serv- 
ice. Party  committees  also  make  assessments 
upon  candidates  for  elective  offices.  This  sys- 
tem is  noticeable  in  American  political  life  as 
early  as  1840.  It  was,  however,  always  looked 
upon  as  an  abuse  but  it  was  not  abated  until 
G:>ngress  had  passed  laws  making  the  solicita- 
tion of  funds  from  public  officers  a  criminal 
offense.  It  has  persisted  to  a  limited  extent  in 
spite  of  hostile  legislation.  Recent  legislation 
in  many  States  requiring  the  publicity  of  all 
political  expenditures,  and  the  gradual  exten- 
sion of  the  «merit  system^  have  greatly  di- 
minished the  abuse.  Consult  Brooics,  R.  C, 
^Corruption  in  American  Politics  and  Life^ 
(1910)  and  Jcnks,  J.  W.,  <Money  in  Practical 
Politics*  (in  Century  Magasme,  XLIV,  1892). 
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ASSESSOR  —  ASSIGNMBNT 


ASnSSOR,  (I)  one  who  advises  or  as- 
sists. Both  in  Great  Britain  and  the  United 
States  nautical  assessors  are  called  in  to  advise 
and  assist  the  courts  in  the  administration  of 
admiralty  cases  on  difficuh  questions  of  naviga- 
tion. Assessors  are  also  called  into  various 
other  courts^  as  the  court  of  api>eals  or  county 
courts,  in  Great  Britain  to  act  in  an  advisory 
capacity.  Bv  Federal  statute  in  the  United 
States,  our  foreign  consuls  may  call  in  assess- 
ors to  act  in  certain  criminal  cases.  (2)  One 
who  assesses^  as  tax^s.  The  term  is  used  in  this 
sense  both  in  Great  Britain  and.  the  United 
States.  His  duties  are  mainly  to  adjudge  the 
value  of  real  and  personal  property  and  com- 
pute the  taxes  thereon. 

ASSBTEAGUE  (as's^-teg')  ISLAND,  a 
small  island  off  the  coast  of  Virginia  in  North- 
ampton G>unty.  Upon  it  is  a  Ughthouse  150 
feet  in  height 

ASSETS,  in  law,  strictly  the  property  of 
a  debtor  in  the  hands  of  his  representative  suffi- 
cient for  the  satisfaction  of  his  creditors  or 
legatees.  Thus  the  property  of  a  bankrupt  is 
termed  his  assets  and  is  the  fund  out  of  which 
his  liabilti^s  must  be  paid.  All  property  of  the 
debtor  is  assets,  and  it  is  not  necessary  that  it 
should  have  been  reduced  into  possession  by 
him. 

A8SIENTO,  asyan'td  (Spanish,  asienio, 
seat,  contract,  treaty),  a  term  especially  applied 
to  an  agreement  between  the  Spanish  govern- 
ment and  a  foreign  nation  to  import  ne^ro 
slaves  from  Africa  into  the  Spanish  colonies 
in  America,  for  a  limited  time,  on  payment  of 
certain  duties.  The  English  were  the  sole  pos- 
sessors of  this  assiento  till  1701.  In  1713  the 
celebrated  assiento  treaty  with  Britain  for  30 
years  was  concluded  at  Utrecht.  By  this  con- 
tract the  English,  among  other  privileges,  ob- 
tained the  right  of  sending  a  permission  or 
assiento  skip,  so  called,  of  500  tons  every  year, 
with  all  sorts  of  merchandise,  to  the  Spanish 
colonies.  By  the  treaty  of  Madrid,  S  Oct.  1750, 
the  contract  was  annulled. 

ASSIER,  as'ya,  Adolphc  d*,  French  phil- 
ologist :  b.  Labastide  de  Seron  1828.  He  spent 
much  of  his  life  traveling,  on  which  his  earlier 
writing^s  are  based  but  his  later  books  are  on 
the  science  of  philology.  He  is  the  author  of 
<Le  Br6sil  contemporain,  races,  moeurs,  insti- 
tutions, pay  sages  ^  (1867)-  ^Souvenirs  des 
Pyrenees*  (3d  ed.,  1885)  ;  ^Essai  de  grammaire 
gen^rale,  d'apr^s  la  comparaison  des  princi- 
pals langues  indo-europcennes>  (1857); 
^Histoire  naturclle  du  langage;  Physiologie  du 
langage  phon6tique*  (1868) ;  <Le  langage 
graphique>  (1868). 

ASSIGNATION.    See  Assignment. 

ASSIGNATS.  4-s^-ny9,  or  &s-ig-nats.  a 
term  applied  to  the  paper  money  issued  during 
the  French  Revolution.  The  French  National 
Assembly  after  appropriating  to  national  pur- 
poses the  land  belonging  to  the  Church  instead 
of  selling  it  at  a  time  when  its  value  was  greatly 
depreciated,  because  of  the  unsettled  state  of 
afrairs,  issued  bonds  on  the  security  of  it,  which 
were  called  as^gnats,  as  representing  land  as- 
signed to  the  holder.  This  paper  currency  con- 
sisted chiefly  of  notes  for  100  francs 
each,  liiough  many  of  them  were  for  lower 
sums.    The  first  issue  in  1790  amounted  to  400,- 


000,000  francs.  The  government  was  relieved 
by  this  plan,  for  the  time  being  the  assignats 
saved  the  Revolution.  This  arrangement  for 
relieving  the  necessities  of  the  government 
seemed  so  easy  that  recourse  was  repeatedly  had 
to  it,  as  the  property  of  wealthy  emigres,  until 
the  amount  arose  to  the  vast  sum  of  46,000,000,- 

000  francs,  besides  many  forged  notes.  The  con- 
sequence was  that  the  value  of  assignats  sank  to 
almost  nothing.  In  March  1796,  a  louis  d'or 
(24  francs)  bought  7,200  francs  in  assignats. 
They  were  withdrawn  from  the  currency  after 
this,  and  redeemed  at  a  thirtieth  of  their  nomi- 
nal value,  by  ^territorial  mandates,^  a  new  kind 
of  paper  currency,  which  empowered  the  holder 
at  once  to  take  possession  of  public  lands  at  the 
estimated  value,  while  assignats  could  onhr  be 
offered  at  a  sale.  These  territorial  mandates 
afterward  became  almost  worthless  and  were 
returned  to  the  government  in  payment  of  taxes 
or  of  land.  Early  in  1797  the  system  came  sud- 
denly to  an  end. 

ASSIGNMENT,  a  term  denoting  a  trans- 
fer by  deed  of  any  property,  or  right,  title  or 
interest  in  property,  real  or  personal.  Assign- 
ments are  usually  given  for  leases,  mortgages, 
and  funded  property.  In  the  United  States,  as- 
signment is  of  broader  signification  and  applies 
also  to  the  transfer  of  real  property  by  certain 
conveyance.  In  general,  every  right  of  property, 
real  or  personal,  and  every  demand  connected 
with  a  right  of  property,  real  or  personal ;  and 
all  choses  in  action,  its  bonds,  notes^  judgments, 
mortgages,  debts,  comracts7agfeements,  relating 
*l)6th'fo  real' arid'' personal  property,  are  as- 
'sigriaHe,''arid  the  assignment  thereof  will  pass 
to  the  assignee  a  right  of  action  m  the  name 
^"Slfch  assignee  against  all  parties  liable  to 
ah  action.  It  is  now  most  frequently  used  to 
describe  the  transfer  of  non- negotiable  choses 
in  action;  and  is  more  particularly  applied  to 
a  written  transfer,  as  distinguished  from  a 
transfer  by  mere  delivery.  Assya^nment  carries 
with  it  all  collateral  securities!^ ^  held,  by 
the  assignor  for  the  collection  of  a  debt 
or  the  fulfilment  of  a  contract,  and  is 
sub/ect  to  all  the  eouUies  and  charges 
wmch'  attached  in  the>..  hands .  oi.  the  as- 
signor. A  personal  trust,  as  the  right  of  a 
master  in  his  indenturc3  apprentice,  or  the  du- 
ties of  a  testamentary  guardian,  or  the  office  of 
executor,  trustee,  etc.,  is  not  assignable.  The 
validity  of  an  assignment  must  be  determined 
by  the  law  of  the  State  in  which  it  was  made, 
provided  the  thing  assigned  is  subject  of  munic- 
ipal or  State  law;  but  copyrights,  patents,  and 
government  claims  are  governed  by  acts  of 
Congress.  In  general,  assignments  should  be 
recorded  in  the  office  prescribed  by  law,  or  axe 
void  as  against  those  claiming  under  subsequent 
jissignments.  In  a  few  States,  filing  or  record- 
ing" is  necessary  to  the  assignment  of  certain 
classes  of  choses  in  action,  such  as  future  earn- 
ings. In  many  States  statutes  give  preference 
to  laborers'  for  their  claims  to  payment'  of 
debts  due  them  for  labor  furnished,  and  it  has 
been  generally  held  'that  these  rights  to  priority 

01  payment,  so  given  or  recognized,  pass  to  the 
assignees  of  the  laborer.  In  order  to  be  en- 
tin^  to  preference,  the  assignee's  claim  must 
be  for  money  advanced  to  the  laborers  them- 
selves as  distinguished  from  a  mere  advance 
to  the  employer  with  which  to  pay  the  laborers. 
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See  Bankruptcy  Laws;  Bill  op  Sale;  Con- 

TBACTS. 

ASSIMILATION,  a,  term  denoting  the 
transformation  of  foods  into  living  substance. 
The  animal  body  is  constantly  changing.  New 
compounds  are  being  made  from  others;  old 
products  are  cast  off.  There  is  a  constant  mter- 
chang:e  of  materials,  some  building  up,  others 
breafing  down.  The  chief  factors  in  the 
assimilative  process  are  the  foods  and  the  opcy- 
gen  in  the  air.  Another  sense  of  the  word  im- 
plies the  act  of  making  similar;  also  to  aojuire, 
as  ^assimilation  of  knowledge.^  For  a  discus- 
sion of  the  former,  see  Digestion;  Nutrition; 
for  the  latter  see  Respiration.    See  also  Met- 

ABOUSH. 

ASSIMILATION,  in  geology,  that  proc- 
ess by  which  fragments  of  the  wall  rock  of 
an  intrusive  mass  are  broken  away  and  melted 
so  that  they  finally  become  a  part  of  the  molten 
intrusive  itself.  - 

ASSING,  a'sing,  LudmiUa,  German 
writer,  niece  of  Vamhagen  von  Ense,  who 
adopted  her:  b.  Hamburg,  22  Feb.  1827;  d. 
25  March  1880.  On  the  death  of  her  mother, 
Rosa  Maria  Assing,  who  was  a  poet  of  some 
note,  she  was  adopted  by  and  went  to  live 
with  her  uncle,  who  gpve  her  an  excellent 
education.  Through  mm  she  became  inti- 
mately acquainted  with  Alexander  von  Hum- 
boldt. Her  first  notable  work  was  a  biography 
of  the  Countess  Elise  Ahlefeldt  (Berlin  1857). 
On  the  death  of  her  uncle  she  published  a 
correspondence  that  had  been  carried  on  be- 
tween him  and  von  Humboldt,  under  the  title 
^Briefe  Alexander  von  Humboldt  an  Vam- 
hagen von  Ense>  (Leipzig  1860),  which  was 
followed  by  her  uncles  memoirs  and  diary 
(14  vols.  1861-71).  Certain  references  to 
political  matters  in  the  latter  aroused  the 
wrath  of  the  government,  with  the  result  that 
she  was  tried  and  sentenced  to  eight  months' 
imprisonment.  In  the  meantime,  however, 
she  had  fled  to  Florence,  where  she  im- 
mediately published  further  instalments  of  the 
diary,  whereupon  she  was  again  tried  and 
sentenced  to  two  years'  imprisonment.  In  1866. 
however,  a  general  amnesty  enabled  her  to 
return  to  Germany.  Among  her  other  works 
are  ^Piero  Cironi,  ein  Beitrag  zur  (jeschichte 
der  Revolution  in  Italien>  (Leipzig  1867) ; 
^Fiirst  Hermann  Puckler-Muskau^  (Ham- 
burg 1868). 

ASSINI,  as-s$'ne,  small  seaport  in  the 
French  Sudan,  about  120  miles  west  of  Cape 
Coast  Castle.  It  taps  much  of  the  trade  m 
that  section  of  the  Ivory  Coast.  Considerable 
coffee  is  being  grown  in  the  region  about,  but 
hardwood  timber  is  the  chief  export.  The 
population,  mostly  native,  is  about  3,000. 

ASSINIBOIA,  Is-sml-boi'^,  formerly  a 
district  in  northwestern  Canada,  west  of 
Manitoba,  having  the  district  of  Saskatchewan 
on  the  north  and  Alberta  on  the  west.  On  1 
Sept.  1905  Assiniboia  was  tmited  with  the 
province  of  Saskatchewan  and  the  eastern  por- 
tion of  Athabasca  to  form  the  new  province  of 
Saskatchewan  (q.v.). 

ASSINIBOIN,  as-sin'i-boin,  signifying 
stone  boilers,  a  name  applied  by  the  Algon- 
quian  Indians  to  a  Siouan  tribe  which  formerly 
inhabited  the  territory  between  the  Missouri 
and  the  Saskatchewan  and  who  did  their  co<^- 


ing  by  droi^ing  heated  stones  in  water.  Thev 
are  distantly  related  to  the  Dakotas,  with 
whom  they  are  able  to  make  themselves  under- 
stood in  conversation.  The  few  survivors  now 
live  on  reservations  in  Montana  and  on  the 
other  side  of  the  Canadian  border,  altogether 
numbering  about  2,000.  Consult  Lowie,  K.  H., 
^The  Assiniboine>  (in  ^Anthropological  Pa- 
pers, >  American  Museum  of  Natural  History, 
Vol.  IV,  1910). 

ASSINIBOINB,  a  river  of  Canada,  which 
flows  through  Manitoba  and  joins  the  Red 
River  at  Winnipeg,  about  40  miles  above  the 
entrance  of  the  latter  into  Lake  Winnipeg.  It 
has  a  somewhat  circuitous  course  of  about  500 
miles  and  steamers  ply  on  it  for  over  300  miles. 

ASSISI,  4S-s£'se,  Italy,  a  hill  town  in  the 

frovince  of  Umbria,  20  miles  from  Spoleto. 
t  is  the  see  of  a  bishop  and  is  famous  as  the 
birthplace  of  Saint  Francis,  founder  of  the 
Franciscan  Order,  and  of  Saint  Clara,  found- 
ress of  a  religious  community  for  women.  The 
splendid  church  built  over  the  chapel  where 
5aint  Francis  received  his  first  impulse  to  de- 
votion is  one  of  the  finest  remains  of  the 
architecture  of  the  Middle  Ages.  Pop.  (1911) 
18,587.  Consult  «Assisi»  in  <  Mediaeval  Towns 
Series^  (1901). 

ASSISTANCE,  Writ  of,  legal  term,  ap- 
plied to  an  order  issued  by  a  court  of  equity 
to  a  sherifiE  or  any  other  ofhcer  of  similar 
authority  authorizing  him  to  enforce  a  decree 
for  the  possession  of  land.  The  English  term 
is  *writ  of  possession.^  In  colonial  days  the 
term  was  also  applied  to  orders  issued  to 
customs  and  revenue  officers,  authorizing  them 
to  seize  goods  on  which  duty  had  not  been  paid. 
Consult  Quincy's  ^Reports,  Superior  Court  of 
Judicature,  Province  of  Massachusetts  Bay. 
1761-72,  with  an  Appendix  upon  Writs  ot 
Assistance^   (Boston  1865). 

ASSIUT,  Egypt,  the  capital  of  the  province 
of  the  same  name,  and  the  largest  and  best 
built  town  in  the  Nile  Valley  south  of  Cairo, 
from  which  it  is  distant  248  miles  by  rail. 
There  are  several  bazaars,  baths  and  handsome 
mosques.  It  is  famous  lor  its  red  and  black 
pottery  and  for  ornamental  wood  and  ivory 
work;  which  find  a  ready  market  all  over 
Egypt  It  is  one  of  the  diief  centres  of  the 
Copts.  Here  also  is  the  northern  terminus  of 
the  caravan  route  across  the  desert  to  Darfur. 
There  are  many  arclueological  remains  in  the 
neighborixood.    Pop.  42,000. 

ASSIZB'  OP  ARMS.  A  law  enacted  in 
the  reign  of  Henry  II  which  enjoined  every 
able-bodied  man  in  the  realm  to  maintain  arms, 
stutable  to  his  rank  and  condition  of  life,  at 
his  own  expense.  Of  this  law  our  militia  is 
the  modem  offspring. 

ASSIZE  OP  CLARENDON,  regulations 
•  established  by  Heniy  II  of  England  in  1 166. 
They  provided  for  juries,  one  in  each  county, 
each  jury  composed  of  12  men  from  each 
hundred  freeholders  and  four  from  each  vil- 
lage. The  function  of  this  body  was  to  present 
before  the  justices  all  who  were  charged  with 
murder  or  robbery,  or  of  harboring  such 
criminals.  Certain  sections  also  provided  for 
the  prosecution  of  heretics.  Consult  Adams 
and  Stephens,  *  Select  Documents  of  English 
Constitutional  History >    (New  York  1901).  * 
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ASSIZE  OP  JERUSALEM,  a  code  of 
laws  in  force  in  the  Christian  kingdom  of 
Jerusalem  and  Cyprus.  It  consisted  of  two 
parts,  the  assize  of  the  high  court  with  juris- 
diction over  the  nobles,  and  the  assize  of  the 
court  of  burgesses,  or  code  of  the  common 
people.  It  was  supposed  for  some  time  that 
the  laws  were  framed  by  Godfrey  de  Bouillon; 
but  this  is  now  known  to  be  incorrect.  The 
assize  of  the  high  court  was  first  framed  as 
a  code  about  1255,  the  assize  of  the  court  of 
burgesses,  in  the  latter  jpart  of  the  12th  cen- 
tury, but  the  exact  date  is  uncertain. 

ASSIZES,  an  English  legal  term  signify- 
ing the  sessions  of  the  courts  held  at  intervals 
in  every  county  by  the  judges.  The  whole 
country  is  divided  into  circuits,  and  three  times 
in  the  year  two  judges,  who  are  members  of 
the  highest  courts  in  England,  hold  assizes  in 
all  the  counties  of  their  respective  circuit  In 
London  and  Middlesex,  instead  of  circuits, 
what  are  known  as  courts  of  nisi  prius  are 
held.  At  the  assizes  all  the  justices  of  the 
peace  of  the  county  are  bound  to  attend,  or 
else  are  liable  to  a  fine;  and  also  all  the  per- 
sons who  have  been  summoned  as  grand  jury- 
men or  petit  jurymen  by  the  sherifi.  At  these 
assizes  the  judges  sit  under  five  separate  com- 
missions, some  of  which  relate  to  civil  and 
some  to  criminal  causes  or  business.  In  this 
manner,  and  bv  these  means,  the  jails  are  in 
general  cleared^  and  offenders  tried  and  con- 
victed or  acquitted  at  least  every  half  year. 
In  America  there  are  no  courts  or  sessions  of 
courts  technically  •  called  assizes.  The  judges, 
howeyer,  perform  the  same  duties  in  the 
counties,  within  their  respective  circuits  and 
jurisdictions,  as  the  Englisn  judges,  and  gener- 
ally in  the  same  manner,  that  is  to  say,  accord- 
ing to  the  course  of  the  common  law.  Since 
1808  there  have  been  assize  courts  in  the  judi- 
cial system  in  France.  With  the  English  insti- 
tutions, however,  they  have  scarcely  anything 
in  common  but  the  name.  In  the  law  of  Scot- 
land assize  is  the  technical  term  applied  in 
cases  tried  in  the  court  of  justiciary  to  the 
jury  of  15  sworn  men,  selected  by  ballot  from 
a  greater  number  not  exceeding  45. 

ASSMANNSHAUSEN,  Prussia,  a  village 
in  the  province  of  Wiesbaden,  on  the  Rhine, 
on  the  railroad  from  Frankfort-on-the-Main 
to  Niederiahnstein.  It  is  celebrated  for  pro- 
ducing the  best  red  wine  in  the  Rhine  prov- 
inces. It  has  several  baths  and  a  warm 
spring,  which  have  made  of  it  a  popular  health 
resort.    Pop.  about  1,000. 

ASSOCIATED  PRESS,  a  co-operative 
organization  formed  to  gather  news  for  the 
daily  papers.  Even  before  the  Civil  War  the 
New  York  newspapers  realized  that  each  was 
paying  large  sums  of  money  for  news  that  was 
accessible  to  all.  Accordinglf  provision  was 
made  for  a  joint  agency  which  acted  as  a  sort 
of  clearing  house  through  which  each  paper 
gave  to  all  other  papers  (members  of  the 
agency)  any  news  that  it  might  receive.  This 
formed  the  nucleus  for  the  later  organization 
known  as  the  New  York  Associated  Press.  In 
1865  the  western  papers  incorporated  their 
agency  known  as  the  Western  Associated  Press ; 
and  there  were  several  minor  associations 
which  formed  a  general  alliance  centred  in  the 
New  York  association.    In  1892  a  general  as- 


sociation in  the  nature  of  a  stock  corporation 
was  formed,  and  its  stockholders,  being  news- 
paper proprietors^  were  not  allowed  to  hold 
more  than  eight  shares  of  stock  apiece,  though, 
being  a  mutual  organization  in  operation,  it 
was  not  necessary  that  proprietors  be  stock- 
holders in  order  to  become  members  of  the  as- 
sociation or  to  secure  its  news  service.  In  1900 
the  association  was  changed  from  a  stock  cor- 
poration into  a  mutual  association  for  such 
newspaper  proprietors  as  were  entitled  to  re- 
ceive press  reports.  This  was  done  22  May 
1900,  when  the  present  association  was  organ- 
ized under  New  York  laws.  Proprietors  of 
papers  or  executive  officers  of  corporations 
owning  papers  entitled  to  reports  constitute  the 
membership,  though  only  as  representing  their 
papers.  Tne  income  of  the  association  is  de- 
rived from  members  (of  which  th'ere  are  about 
860)  by  weekly  assessment  prorated  according 
to  the  cost  and  value  of  the  service.  The  asso- 
ciation has  its  own  system  of  leased  wires  for 
its  more  important  service^  (about  22,000  miles 
of  day  wires  and  28,000  miles  of  night  wires), 
stretching  across  the  continent  from  Saint  John, 
N.  B.,  to  Seattle,  Wash.,  and  San  Diego,  Cal. 
and  from  Duluth,  Minn.,  to  New  Orleans,  La., 
Galveston,  Tex.,  smd  Mexico  City.  The  num- 
ber of'  words  received  and  transmitted  daily  at 
each  of  the  more  important  offices  is  50,000, 
equivalent  to  about  35  columns  of  the  average 
newspaper.    See  Press  Associations. 

ASSOCIATION  ARSAS.  In  the  brain 
of  many  lower  animals  as  well  as  in  that  of 
man  there  are  definite  areas  associated  with 
other  areas  by  sets  of  fibres,  known  as  associa- 
tion fibres.  These  different  areas  act  together 
in  performing  many  of  the  complicated  acts  of 
human  life.  Thus,  the  general  sensory  area  in 
the  brain,  that  feels  the  skin  sensations  and 
determines  their  character,  is  in  close  associa- 
tion with  the  motor  area  determining  the  move- 
ments of  the  body  in  correspondence  with  the 
knowledge  givien  by  the  sensory  areas.  Under 
the  heading  Aphasia  several  of  these  associa- 
tion areas  are  discussed.  The  studies  of  psy- 
chology and  of  mental  diseases  are  largely  con- 
cerned with  the  relations  and  connections  of 
the  association  areas  in  the  brain. 

ASSOCIATION  FIBRES,  a  term  applied 
to  those  fibres  that  connect  different  parts  of 
the  brain,  particularly  those  that  unite  different 
areas  in  the  same  hemisphere,  distinguishing 
them  from  the  commissural  fibres  that  connect 
areas  in  different  hemispheres,  or  projection 
fibres  that  bind  the  cerebrum  with  the  lower 
cerebellar  or  spinal  systems.  These  association 
fibres  form  late  in  childhood  and  on  their  de- 
velopment depends  much  of  the  increased  intel- 
lectual growth  of  the  individual. 

ASSOCIATIONS  OF  CATHOLIC  COL- 
LEGSS  OF  THE  UNITED  STATES,  an 

organization  founded  in  Chicago  in  1899  under 
the  guidance  of  Rt.  Rev.  Mg^*.  Thomas  Conety, 
rector  of  the  Catholic  University.  Its  purpose 
is  to  study  the  questions  connected  with  col- 
lege education,  to  enlarge  the  development  of 
college  work  and  to  advance  the  unification 
of  system  of  Catholic  education.  Representa- 
tives from  53  colleges  joined  in  the  first  or- 
ganization of  the  Association,  which  now  in- 
cludes about  90  colleges,  conducted  chiefly  by 
religious  teaching  orders  of  men.    The  studies 
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ASSOCIATION  OF  IDBAS 


range  from  claissical  to  commercial  subjects. 
No  uniformity  of  entrance  requirements  exist. 

ASSOCIATION  OP  IDBAS,  a  phrase 
current  in  philosophy  and  psychology  since  the 
days  of  John  Locke.  The  term  "association* 
has  had,  in  this  connection,  many  different 
meanings.  In  popular  psychology,  it  indicates 
the  way  the  mind  passes  from  idea  to  idea;  or 
flie  way  one  idea  suggests  or  "reproduces* 
another.  Thus,  in  passing  from  the  thought  of 
gold  to  the  recollection  of  a  recent  visit  to  a 
mining  camp  and  then  to  the  plot  of  a  novel 
laid  in  a  mountainous  region,  one  may  be  said 
to  "associate*  the  stoiy  with  the  idea  of  the 
mining  camp,  and  this,  m  tum^  with  the  idea  of 
gold  (see  Memory).  It  is  but  a  step  from 
mis  popular  conception  of  association  —  asso- 
ciation as  "reproduction* — to  the  notion  that 
association  is  an  explanation  of  reproduction. 
Association  then  becomes  (to  change  the  figure) 
not  the  actual  passage  from  idea  to  idea,  but 
the  intangible  bond  which  holds  ideas  together 
and  which  enables  one  idea  (that  is,  the  "gold* 
idea^  to  drag  after  it  another  (the  "camp* 
idea).  This  second  interpretation  of  the  term 
is  in  disrepute  among  psvchologists  because  no 
evidence  of  such  a  bond  as  the  interpretation 
implies  is  to  be  found  in  consciousness.  It  may 
be  urged,  however,  that  even  if  association  in 
this  causal  sense  be  undiscoverable  by  intro- 
spection it  may,  nevertheless,  be  regarded  as  a 
general  principle  of  mental  activity; — as  the 
means  by  which  the  mind  creates  knowledge. 
When,  however,  association  is  thus  interpreted 
to  mean  a  principle  underlying  and  condition- 
ing the  process  of  knowing  it  passes  from 
psychology  to  epistemology  (see  Psychology). 
The  doctrine  of  Associationism,  which  is  con- 
nected with  the  names  of  David  Hume,  James 
Mill,  Alexander  Bain  and  other  "association- 
ists,*  rests  upon  this  epistemological  meaning  of 
the  term. 

Returning  to  the  psychological  use  of  the 
word  "association,*  we  may  note  that  the  popu- 
lar conception  stands  in  need  of  modification 
and  precision.  (1)  To  say  that  mind  "asso- 
ciates* idea  with  idea  implies  that  ideas  are  by 
nature  separate  and  distinct  and  require  some 
"gentle  force*  (as  Hume  puts  it)  to  bring  them 
together.  This  is  not  true.  Ideas  are  inter- 
woven ;  they  are  organically  connected ;  they  are 
not  held  together  as  in  a  bundle.  (2)  In  the 
second  place,  the  popular  use  of  the  term  is  too 
narrow ;  a  chain  of  actions,  or  of  emotions,  or 
of  feelings,  may  be  associated  as  well  as  a 
chain  of  ideas.  In  habitual  performances,  for 
example, —  such  as  dressing  —  one  act  calls 
forth  the  next^.tfais  in  turn  the  next,  and  so 
on ;  or  emotion  may  be  linked  with  emotion,  as 
anger  following  fear;  or,  finally,  associations 
may  set  out  from  a  perception,  as  the  thou^t 
of  home  from  the  sigot  of  a  letter.  (3)  Again, 
association  does  not  necessarily  imply  a  se- 
quence of  associated  elements.  It  may  be 
simultaneous,  as  well  as  successive;  for  ex- 
ample, I  see  the  table  before  me  and,  at  the 
same  time,  I  apprehend  it  as  a  hard  resisting 
substance,  or  I  hear  the  rumble  of  a  carriage 
behind  me  and  I  see,  in  my  "mind's  eye,*  its 
form  and  color  (see  Pbbcbption).  (4)  Finally, 
association  in  the  popular  sense  simply  states 
that  idea,  follows  idea;  it  tells  us  nothing  of 
the  nature  of  the  associated  consciousne&s ;  of 
hcrw,  that  is,  an  assodation  differs  from  a  per- 


ception. No\^  association,  in  its  strict  tech- 
nical sense,  means  the  associated  elements  of 
consciousness;  to  illustrate,  it  means  the  mass 
of  constantly  shifting  processes  which  make  up 
mind  while  one  is  thinking  gold — mining- 
camp —  novel.  Just  as  there  exist  t^cal 
groups  of  mental  processes  which  underlie  the 
perception  of  a  landscape,  a  swinging  pendulum 
or  a  musical  composition,  there  exist  odier 
tjrpical  groups  —  such  as  those  already  men- 
tioned—  which  are  known  as  associations. 

Psychological  work  upon  dissociation  has 
been  directed,  for  the  most  part,  upon  the  con- 
ditions under  which  associative  groups  arise. 
These  conditions  have,  since  the  davs  of  Aris- 
totle, been  set  down  imder  the  heading  of 
"principles*  or  "laws*  of  association.  Thus 
a  is  said  to  call  up  or  reproduce  b  when  a  and 
b  have,  at  some  previous  time,  stood  together 
in  consciousness  (law  of  contiguity),  or  when 
a  has  been  the  cause  of  b  (law  of  causality),  or 
when  a  resembles  b  (law  of  similarity),  etc. 
At  the  present  time,  these  "laws*  of  association 
are  usually  reduced  to  two ;  the  law  of  con- 
tiguity and  the  law  of  similarity.  But  even 
these  are  by  no  means  final  or  adequate  state- 
ments of  the  conditions  under  which  associa- 
tions arise ;  for  —  to  point  to  only  two  or  three 
of  tfieir  imperfections  —  "similarity*  is  an  ex- 
tremely ambiguous  term;  it  may  mean  simple 
likeness^  or  partial  identity,  or  likeness  of  re- 
lationship; and  "contiguity*  is  indefinite  —  it 
does  not  determine  how  near  processes  must  lie 
in  consciousness  in  order  for  one  to  reproduce 
the  other.  Moreover,  it  should  be  said  that 
there  are  thousands  of  contiguity  and  similarity 
connections  that  are  never  realized  in  associa- 
tion; this  follows  from  the  fact  that  almost 
everything  is,  to  some  extent,  similar  to  every- 
thing else,  and  that  the  elementary  processes  of 
mind  have  appeared  "kxmtiguously*  in  almost 
every  conceivable  form  of  combination.  Both 
terms  are,  then,  too  broad  to  have  much  signifi- 
cance. If  we  set  them  down  as  "laws,*  we 
have  still  to  determine  under  what  particular 
conditions  a  ^ven  association  is  formed.  Many 
of  these  particular  and  more  important  condi- 
tions have  been  determined;  they  include  re-, 
cency,  frequency,  vividness  (the  more  recently 
or  frequently  or  vividly  a  process  or  group  of 
processes  has  stood  in  consciousness  the  greater 
the  liability  of  its  appearing  in  an  associative 
connection),  the  general  interests  of^  the  indi- 
vidual mind  (for  example,  botanical  ideas  crop 
up  in  the  botanist's  mmo,  geological  ideas  in 
t£e  mind  of  the  geologist)  the  presence  or  ab- 
sence of  inhibitory  associations  (if  a  has  already 
stood  associated  with  b  and  c,  its  chances  for 
associating  with  d  will  be  lessened),  mood 
(unpleasant  ;5ubjects  crowd  into  mind  when  one 
is  depressed),  etc.  The  actual  liability  of  a 
given  association  being  formed  is  thus  seen  to 
rest  upon  a  great  number  of  possible  conditions. 
So  far  as  there  is  any  truth  in  a  general  all- 
inclusive  "law*  of  association  it  is  best  ex- 
? tressed  as  a  law  of  neutral  habit.  This  law  is 
ormulated  by  W.  James  as  follows:  "When 
two  elementary  brain-processes  have  been  active 
together  or  in  immediate  succession,  one  of 
them,  on  reoccurring,  tends '  to  propagate  its 
excitement  into  the  other.*  The  relation  of  this 
law  to  the  law  of  contiguity  is  obvious. 

Consult  Claparede,  ^L'association  des  idees^ 
(Paris   1903);   Bain,  A,   ^Mental  and  Moral 
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Scicncc>  (London  1884) ;  Stout,  <A  Manual  of 
Psychology*  (London  1899) ;  Jting,  ^Lectures 
and  Addresses  at  the  Twentieth  Anniversary  of 
dark  University*  (Worcester  1910) ;  James, 
^Principles  of  Psychology*  (New  York  1890, 
ch.  xiv)  ;  Titchencr,  <  Experimental  Psychology* 
(pt.  II,  402  1901) ;  Kuelpe,  ^Outlines  of  Psy- 
chok>gy*  (trans.  1895,  l77ff) ;  Calkins,  <Intro- 
ductton  to  Psychology*   (1901,  lS7ff). 

Madison  Bentley, 
Professor  of  Psychology,  University  of  Illinois, 

ASSOLLANT,  ^s'solSn',  Alfred,  a  French 
novelist  and  political  writer:  b.  Aubusson,  20 
March  1827;  d.  Paris,  March  1880.  Having 
traveled  extensively  over  the  United  States,  he 
published,  on  his  return,  ^Scenes  from  Life  in 
the  United  States*  (1858),  a  series  of  tales 
which  attracted  a  good  deal  of  attention. 
Among  his  numerous  novels  are  *Two  Friends 
in  1792*  (1859)  a  story  of  the  Reign  of  Terror; 
^Brancas*  (1859),  a  picture  of  the  corruption 
tmder  Louis  Philippe;  ^Gabrielle  de  (Thenevert* 
(1865),  portraying  the  provincial  nobility  be- 
fore the  Revolution :  ^Pendragon*  (1881);  and 
<Plantagenet*  (1885). 

ASSOMMOIK,  L',  U'so'mwar',  a  novel  bv 
Emile  Zola,  entitled  <Gervaise*  in  the  English 
translation,  published  in  1877.  It  forms  one  of 
the  series  dealing  with  the  fortunes  of  the 
Rougon-Macquart  family,  and  is  a  series  of 
repulsive  pictures  unrelieved  by  one  ^leam  of 
a  nobler  humanity,  but  only  ^reahstic^  as 
scraps ;  the  life  as  a  possible  whole  is  as  purely 
imaginative  as  if  it  were  lovely  instead  of 
loathsome. 

ASSiONANCE,  in  poetry,  a  term  used 
when  the  lines  end  with  the  same  v6wel*sound, 
but  make  no  proper  rhyme.  Such  verses  having 
what  we  should  consider  false  rhymes  are  regu- 
larly employed  in  Spanish  poetry;  as  in  ligera, 
cubierta,  tierra,  mesa. 

A8SOS,  &s'6s,  an  ancient  Hellenic  port  oa 
the  Gulf  of  Edremid,  from  whose  still  imposing 
remains  the  successful  excavations,  in  1881-83, 
of  the  American  Institute  ol  Archaeotogy  have 
brought  to  light  the  agora,  with  senate  house 
and  colonnade,  a  bath,  theatre,  gymnasium, 
statues  of  heroes,  and  seven  Cliristian  churches. 

ASSOUAN,  9-swan',  or  ASSUAN,  also 
called  Aswan  (Arabic  al  suaan,  'the  opening,* 
that  is,  of  the  Nile ;  the  ancient  Syene,  whence 
the  red  granite  of  the  vicinity — from  whose 
famous  quarries  were  cut  under  the  earliest 
dynasties  so  many  of  the  huge  obelisks  and 
colossal  statues  that  adorned  the  temples  and 
palaces  of  Egypt— -is  called  syenite),  capital 
of  the  prbvince  of  the  same  name,  the  south- 
ernmost city  of  Egypt  proper,  near  Nubia,  on 
the  right  or  eastern  hank  of  the  Nile,  and 
beside  the  first  or  lowest  cataract,  590  miles 
by  rail  south  of  Cairo.  Near  it  are  the  islands 
of  Philae  and  Elephantine,  the  ruined  monu- 
ments of  the  former  of  which  are  of  such 
fascination  to  tourists;  on  the  left  bank  are 
many  rock  tombs  of  the  ancient  dynasties. 
Up  to  the  crushing  of  the  Mahdist  rebelHon 
Assouan  was  an  important  garrison  town  and 
the  central  depot  for  the  Sudan  caravan  trade. 
This,  as  well  as  its  military  importance,  has 
since  declined  but  the  opening  of  a  railway  to 
Alexandria  has  increased  its  commercial  pros- 
perity. The  chief  export  is  senna.  Assouan 
is   also   a   famous  health  and  tourist   resort 


Pop.  (1907),  including  suburbs,  16,125.  Of 
still  greater  importance  is  the  new  <utm  which 
has  added  1/106,000  acres  to  the  arable  soil  of 
Egypt,  besides  steadying  the  fertility  of  the  older 
lands,  and  which  is  described  in  extenso  below. 

Tne  monumental  dam  at  Assouan,  one  of 
the  greatest  achievements  of  the  kind  in  ancient 
or  modern  times,  forms  a  reservoir  in  the 
Nile  Valley  capable  of  storing  2,423,000,000 
cubic  metres  of  water.  It  has  not  only  pro- 
duced a  revolution  in  the  primitive  and  labori- 
ous methods  of  irrigation  in  Egypt;  but  has 
reclaimed  vast  areas  of  land  that  have  hitherto 
been  accounted  as  arid  and  worthless.  The 
old  nrstem  of  irrigation  was  little  more  than 
a  high  Nile  flooding  of  different  areas  of  land 
or  basins  surrounded  by  embankments.  Less 
than  a  hundred  ^ears  ago,  the  introduction  of 
perennial  irrigation  was  first  attempted  under 
Inchemet  Ali  by  cutting  deep  canals  to  convey 
the  water  to  the  lands  when  the  Nile  was  at  its 
low  summer  level.  When  the  Nile  rose,  these 
canals  had  to  be  blocked  by  temporary  earthen 
dams,  or  the  current  would  have  wrought  de- 
struction. As  a  result,  the^  silted  up,  and  had 
to  be  cleared  of  many  millions  of  tons  of  mud 
each  year  by  enforced  labor,  much  misery  and 
extortion  resulting  therefrom.  About  half  a 
century  ago.  the  first  serious  attempt  to  im- 
prove matters  was  made  by  the  construction 
of  the  celebrated  Barrap^e  at  the  apex  of  the 
delta.  This  work  consists,  ia  effect,  of  two 
brick-arched  viaducts  crossing  the  Rosetta 
and  Damietta,  branches  of  the  Nile,  having 
together  132  arches  of  16  feet  4  inches  si^n, 
which  were  entirely  closed  by  iron  slmces 
during  the  summer  noonths,-  thus  heading  up 
the  water  some  IS  feet  and  throwing  it  at  a 
high  level  into  the  six  main  irrigation  canals 
below  Cairo.  In  the  summer  months  the 
whole  flow  of  the  Nile  is  arrested  and  thrown 
into  the  aforesaid  canals.  The  old  Barrage 
was  constructed  under  great  difficulties  by 
French  engineers,  subject  to  the  passing  whims 
of  their  Oriental  chiefs.  About  15  years  elapsed 
between  the  commencement  of  the  work  and 
the  dosing  of  all  the  sluices,  and  another  20 
years  before  the  structure  was  sufiiciently 
strengthened  by  British  engineers  to  fulfil  the 
duties  for  which  it  was  originally  designed. 
Forced  labor  was  largely  employed  in  its  con- 
struction and  at  one  time  12,000  soldiers,  3,000 
marines,  2,000  laborers  and  1,000  masons  were 
'  at  work  at  the  old  Barrage. 

In  connection  with  the  Nile  reservoir  sub- 
sidiary weirs  were  coi^structed  below  the  old 
Barrage  to  reduce  the  stress  on  that  structure. 
The  system  adopted  was  a  novel  one,  devised 
by  Major  Brown,  inspector-general  of  irriga- 
tion in  lower  Egypt.  His  aim  was  to  dispense 
almost  entirely  with  plant  and  skilled  labor; 
and  so,  without  attempting  to  dry  the  bed  of 
the  river,  he  made  sohd  ihasonry  blocks  under 
water  by  grouting  rubble  dropped  by  natives 
into  a  movable  timber  caisson.  Both  branches 
of  the  Nile  were  thus  dammed  in  three  sea- 
sons at  a  cost,  including  navigation  locks,  of 
about  $2,500,000.  Many  other  subsidiary  works 
have  been  and  will  be  constructed,  including 
regulators  such  as  that  on  the  Bahr  Yusut 
Canal.  The  most  important  of  the  works  are 
the  Barrage  across  the  Nile  at  Assiut,  about 
250  miles  above  Cairo,  which  was  commenced 
by  Sir  John  Aird  &  (3o.  in  the  winter  of  1898 


Digitized  by  V^OOQIC 


ASSOUAN  DAM 
Bird's-eye  View  of  the  Structure  and  Surrounding  Region 


Digitized  by 


Google 


Digitized  by 


Google 


ASSOUAN 


4A7 


and  completed  in  1902,  the  Barrage  at  Zifta, 
designed  and  built  by  Sir  Hanbury  Brown. 
1900-02;  and  the  Barrage  at  Esna,  designed 
by  Sir  Arthur  Webb,  bmlt  by  M.  McDonald, 
1906-08.  The  great  dam  at  Assouai^  590 
miles  above  Cairo^  b  not  a  solid  wall,  but  is 

?ierced  with  sluice  openii^s  of  sufficient  area 
or  the  flood  discharge  of  the  river,  which 
may  amount  to  15,000  tons  of  water  per  sec- 
ond. There  are  180  such  openings^  the  lower 
140  are  23  feet  high  by  6^  feet  wide^  the  up- 

ger  40  are  11  by  6^  feet;  and  where  subject  to 
eavy  pressure  when  being  moved  they  are 
of  the  well-known  Stonqr  roller  nattem. 
The  total  length  of  the  dam  is  about  l}i  miles ; 
the  original  height  from  foundation,  about  130 
feet ;  the  difference  of  level  water  above  and 
below,  65  feet;  and  the  weight  of  masonry 
149.5  pounds  per  cubic  foot.  The  total  ex- 
cavation has  been  estimated  at  824,000  cubic 
yards  and  the  masonry  at  704,000  cubic  yards. 
Navigation  is  provided  for  by  a  "ladder*  of 
four  locks,  each  260  feet  long  by  32  feet  wide. 
As  was  tne  case  at  Assiut,  the  difficulties  in 
dam  construction  are  not'  in  designi  but  in  the 
carrying  out  of  the  works.  When  the  "rotten 
rock*  In  the  bed  was  discovered,  Sir  Benjamin 
Baker  reported  to  Lord  Cromer  frankly  that 
he  could  not  say  what  the  extra  cost  or  time 
Involved  by  this  and  other  unforeseen  condi- 
tions would'  be,  and  that  all  that  could  be 
said  was  that,  however  bad  the  conditions, 
the  job  could  be  done.  Lord  Cromer  replied 
that  die  dam  had  to  be  completed  whatever 
the  time  and  cost  involved.  The  contract  was 
let  to  Sir  John  Aird  &  Co.,  of  London,  with 
Messrs.  £(imsomes  and  Rapier,  of  London,  as 
sub-contractors  for  the  iron  woric,  in  Februf 
ary  1898.  The  engineer  who  designed  it  was 
Sir  William  Willcocks..  Two  months  after 
signing  the  contract  the  permanent  works  were 
commenced,  and  before  the  end  of  the  year 
thousands  of  native  laborers  and  hundreds  of 
Italian  granite  masons  were  hard  at  work. 
On  12  Feb.  1899,  the  foundation  stone  of  the 
dam  was  laid  by  the  Duke  of  Connaugiit. 
Many  plans  were  considered  by  the  engineers 
and  contractors  for  putting  in  the  fc^dations 
of  the  dam  across  tne  roaring  cataract  chan'* 
nels,  and  it  was  finally  decided  to  form  tern* 
porary  rubble  dams  across  three  of  the  chan** 
nels  below  the  site  of  the  great  dam,  so  as  to ' 
break  the  force  of  the  torrent  and  get  a  pond 
of  comparatively  still  water  up  stream  to  work 
in.  Stones  of  from  one  ton  to  12  tons  in 
weight  were  tipped  into  the  catarapt,  till  finally 
a  rubble  mound  appeared  above  the  surface. 
The  first  channel  was  successfully  closed  on 
17  May  1899,  the  depth  being  about  30  feet 
and  the  velocity  of  current  neariy  IS  miles  ait 
hour.  In  the  case  of  another  channel  the  clos- 
ing had  to  be  helped  by  tipping  in  railway  cars 
themselves,  loaded  with  heavy  stones  and 
bound  together  with  wire  ropes,  maldng  a 
mass  of  about  50  tons,  the  great  mass  being 
necessary  to  resist  displacement  by  the  torrent 
These  rubble  dams  were  well  tested  when 
the  high  Nile  ran  over  them;  and  on  work 
being  resumed  in  November,  after  the  fall  of 
the  river,  water-tig^t  sandbag  dams,  or 
^sudds,^  were  made  around  the  site  of  the 
dam  foundation  in  the  still  waters  above  the 
rubble  dams,  and  pumps  were  fixed  to  lay  dry 
the  bed  of  the  river.    This  was  the  most  ex- 


citing time  in  this  stage  of  the  operations, 
for  no  one  could  predict  whether  it  would  be 
possible  to  diy  the  bed,  or  whether  the  water 
would  not  pour  through  the  fissured  rock  in 
overwhelming  volume.  Twenty-four  12-inch 
centrifugal  pumps  were  provided  to  deal,  if 
necessary,  with  one  small  channel;  but  happily 
the  sandbags  and  gravel  and  sand  emlxink- 
ments  standied  the  fissures  in  the  rock  and 
interstices  between  the  great  boulders  cover- 
ing tiie  tx)ttom  of  this  channel,  and  a  couple 
of  12-inch  pimips  sufficed.  The  masonry  of 
the  dam  is  of  local  granite,  set  in  British 
Portland  cement  mortar.  The  interior  is  of 
rubble  set  by  hand,  with  about  40  per  cent  of 
die  bulk  in  cement  mortar,  four  of  sand  to 
one  of  cement.  All  the  face  work  is  of 
coursed  rock-faced  ashlar,  exceot  the  sluice 
linings,  which  are  finely  dressed.  This  was 
steam  ctane  and  Italian  masons'  work.  There 
was  a  fiTvcat  pressure  at  times  to  get  a  section 
completed  before  tiie  inevitable  rise  of  the 
Nile,  and  as  much  as  3.600  tons  of  masonry 
was  executed  fier  day,  chiefly  at  one  point  in 
the  dam.  A  triple  line  .of  railway  and  numer- 
ous cars  and  locomotives  were  provided  to 
convey  die  materials  from  quarries  and  stores 
to  every  part  of  the  wodc.  The  maximum 
number  of  men*  employed  was  11,000,  of 
whom  1,000  were  European  masons  and  other 
skilled  men.  Mr.  Wilfred  Stokes,  chief  en** 
0neer  and  manaf^ng  director  of  Messrs. 
Ransomes  and  Rapier,  was  responsible  for  the 
detailed  designing  and  manufacture  of  the 
sluices  and  lock  gates;  140  of  the  sluices  are 
23  feet  high  by  6  feet  6  inches  wide,  and  40 
of  them  half  that  height;  130  of  the  sluices 
are  on  the  'Stoney*  principle  with  rollers, 
and  the  remainder  move  on  sliding  surfaces. 
The  larger  of  the  Stoney  sluices  weigh  14 
tons,  and  are  capable  of  being  moved  by 
hand  under  a  head  of  water  producing  a  pres- 
sure, after  the  heightening  of  the  dam,  of 
325  tons  against  the  gate.  There  are  five  lock 
gates,  32  feet  wide  and  varying  in  height  up 
to  (2  feet.  They  are  of  an  entirely  different 
type  from  ordinary  folding  lock  gates,  being 
hung  from  the  top  on  rollers  and  moving 
like  a  sliding  coach-house  door.  This  ar- 
rangement was  adopted  for  safety,  as  over 
1.000,000,000  tons  of  water  arc  stored  up  above 
the  lock  gates,  and  each  of  the  two  upper 
gates  is  made  strong  enou^  to  hold  up  the 
water,  assuming  that  the  four  other  gates  were 
destroyed.  After  the  heightening  of  the  dam' 
a  fifth  lock  and  gate  were  added.  When  the 
river  is  ri^ng  the  sluices  are  open  and  the 
red  water  passes  freely  through,  without  de- 
positing the  fertilizing  silt.  After  the  flood 
when  the  water  has  become  clear  and  the 
itisdiarge  of  the  Nile  has  fallen  to  about 
ZfiGO  tons  per  second,  the  gates  without  rollers 
are  closed,  and  then  some  of  those  with  roll- 
ers; so  that  between  December  and  March 
the  reservoir  la  gradually  filled.  The  reopen- 
ing of  the  sluices*  takes  pJ^e  between  May 
and  July,  according  to  the  state  of  the  Nile 
and  the  requirements  of  the  crops.  On  10 
Dec  1902  the  dam  was  formally  declared  com- 
plete, the  total  cost  having  been  about  $11,- 
900^000.  In  1907-12,  in  accordance  with  a 
plan  prepared  by  Sir  Benjamin  Baker,  it  was 
raised,  about  16)4  feet  and  its  thickness  in- 
creased about  an  equal  amount    The  capacity 


Digitized  by  V^OOQ IC 


48» 


ASSUMPSIT  ^  ASSYRIA 


of  the  original  dam  was  thus  increased  from 
about  1,000,000»000  cubic  metres  to  2,423,000,- 
000  cubic  metres,  its  depth  from  about  65  feet 
to  88  feet,  and  the  extent  of  river  affected 
from  140  miles  to  185  miles.  The  total  cost  of 
raising  the  dam  was  about  $7,500,000.  It  has 
been  estimated  that  each  milliard  of  cubic 
metres  of  water  suffices  for  the  irrigation  of 
225,000  acres  of  summer  crop  and  has  a  value 
to  the  treasury  of  about  $2,500,000  per  year. 
In  190S-06  a  talus  was  constructed  down 
stream  at  a  cost  of  $1,413,500.  Since  the  rais* 
ing  of  the  dam  the  Island  of  Philx  is  flooded 
between  December  and  May,  when  the  res- 
ervoir is  full,  and  is  only  entirely  above  wa- 
ter between  August  and  December.  Elaborate 
operations  have  taken  place  to  preserve  the 
ruins  as  far  as  possible  from  the  mjury  which 
is  bound  to  ensue  from  their  annual  submer* 
gence.  It  is  impossible  to  estimate  die  far- 
reaching  beneficial  influence  these  irrigation 
works  will  bestow  upon  Egypt;  but  the  recla- 
mation of  so  many  thousands  of  acres  of 
desert  for  agricultural  development  cannot 
fail  to  improve  the  agrricultural  possibilities  oi 
the  land  and  assist  «ypt  to  regain  the  pros* 
perity  it  enjoyed  in  the  era  of  the  Pharaohs, 
with  a  greater  cultivable  area  than  it  had 
even  then.  See  Iriu6atidn;  Nile.  Consuh 
Willcocks,  <The  Nile  Reservoir  Dam  at  As- 
suan^  (London  1903) ;  Willcocks  and  Craig, 
^Egyptian  Irrigation>  (London  1913)  and 
Fowler,  ^Hetghtening  of  the  Assuan  Dam^ 
(in  Engineering  News,  30  Sept  1909). 

ASSUMPSIT,  in  law,  an  action  to  recover 
a  compensation  in  damages  for  non-perform- 
ance of  a  simple  contract;  that  is,  a  promise, 
whether  verbal  or  written,  not  contained  in  a 
deed  under  seal.  The  word  assumpsit  (Latin) 
means,  he  has  undertaken,  and  was  taken  as  the 
name  of  this  action  from  its  occurrence  in  dec- 
larations, that  is,  formal  statements  of  the  plain- 
tiff's  cause  of  action,  when  these  were  in  Latin. 
Assumpsits  were  of  two  kinds,  express  and 
implied;  the  former  being  where  the  contracts 
were  actually  made  in  word  or  writing;  the  lat- 
ter being  such  as  the  law  implies  from  the  jus- 
tice of  the  case ;  as,  for  instance,  if  one  is  em- 
ployed to  perform  service  or  labor,  the  obvious 
justice  of  paying  him  a  reasonable  sura  there- 
for when  completed  raises  an  implication,  in 
law,  of  a  promise  to  make  such  payment. 

ASSUMPTION,  a  church  festival  cele* 
bradng  die  translation  into  heaven  of  the  Vir« 
gin'  Manr,  kept  on  15  August.  The  legend  first 
appeared  in  the  3d  or  4th  century,  and  the  ies/^. 
tival  was  instituted  some  three  centuries  later. 
The  story  has  been  made  the  subject  of  a  num* 
ber  of  paintings  by  the  most  celebrated  art»ts 
in  history.  The  following  are  the  best  known : 
(1)  Titian r  in  the  Accademm  in  Venice:  rep- 
resents the  Virgin  being  carried  oiv  bri^t 
clouds  to  heaven,  surrounded  by  rejoiang 
angels,  while  the  apostles  look  up  from  earth  in 
amazement;  (2)  Titian:  another  painting  in  the 
Cathedral  of  Verona;  (3)  C>>rreggio:  frescoes 
in  the  cupola  of  the  cathedral  in  Parma,  Italy; 
(4)  Rubens:  painting  in  the  cathedral  at  Ant- 
werp, Belgium;  representing  the  Virgin  being 
carried  to  heaven,  surrounded  by  angels,  while 
several  apostles  and  women  are  gathered  at  the 
empty  tomb  below ;  (5)  Perugino :  in  the  Accad- 
emia,  in  Florence;  showing,  in  addition  to  the 


Virgin,  four  saints  in  the  foreground;  the  rep- 
resentation of  the  Vir^n  is  considered  one  of 
Perugino's  most  beautiful  figures;  (6)  Guido 
Reni :  a  large  canvas  in  Bridgewater  House,  in 
London;  (7)  Gaudenzio  Ferrari:  fresco  in  the 
Church  of  San  Cristoforo,  in  Vercelli,  Italy; 
showing  figures  of  the  Father,  the  Virgin,  the 
angels  and  the  apostles;  (8)  Muriilo:  Anting 
in  the  Hermitage  Museum,  Petrograd;  repre- 
senting the  Virgin  floating. 

ASSUMPTION,  city  in  Paraguay.  Sec 
Asuncion. 

ASSUR,  as^-soor,  diief  god  of  the  ancient 
Assyrians,  who  first  created  himself  and  then 
created  all  things.  (See  Assyria).  Also  the 
name  of  the  first  capital  of  anaent  Assyria, 
built  on  the  western  bank  of  the  Tigris,  3/ 
miles  below  its  juncture  with  the  upper  2ab  and 
near  the  modem  Kalat  Sherkat  It  is  referred 
to  in  the  Bible  (Gen.  ii,  14).  In  1903  extensive 
excavation  was  begun  by  the  Deutsche  Orient- 
C^eseilschaft  which  has  cootinued  up  to  the 
present.  Whole  builditigs,  streets  and  quayA 
along  the  ancient  bed  of  the  river  have  been 
laid  Dare  and  many  objects  of  artistic  and  his- 
torical interest  have  been  found.  The  city  waa 
destroyed  in  606  b.c.  by  the  Medes.  Consult 
^Mitteilungen  der  deutschen  Orient-Gesell- 
schaft)  (1903-14),  Andrae,  ^Die  Festungs- 
werke  von  Assur'  (1913). 

ASSURANCB.    See  Insurance. 

ASSURANCE,  Sisters  ol  the,  a  teaching 
Order  of  Sisters  in  the  Catholic  Church, 
founded  by  Monsignor  Affre  in  Paris  in  1839. 

AS8URBANIPAL»  is'soor-ba'a^pal'.  See 
Assyria;  Nineveh;  Saidanafalus. 

ASSUS.    See  Assos. 

ASSYNT,  islnt,  si  wild  and  rugged  dis- 
trict of  Scotland.  There  are  inexhaustible 
?uarries  of  marble,  both  white  and  variegated. 
Tesh-water  lakes  are  numerous;  the  largest, 
Loch  Assynt,  is  about  seven  miles  in  length  and 
one  m^e  ia  breadth. 

ASSYRIA  (the  Asshur  of  the  Hebrews, 
Athterd  of  the  ancient  Persians),  the  ancient 
name  of  a  portion  of  Mesopotamia,  lying  main- 
ly between  the  Euphrates  and  the  Tigris,  the 
seat  of  the  earliest,  recorded  monaiichy.  In  the 
earliest  times  it  was  probably  limited  to  the  low- 
lying  tract  between  the  Jebel  Makloub  and  the 
little  Zab  (Zab-Asfal),  on  the  left  bank  of  the 
Tigris;  but  at  its  greatest  extent  As^ria  must 
have  been  nearly  500  miles  long,  with  an  area 
of  about  100,000  square  miles.  Toward  the 
north  Assyria  bordered  on  the  mountainous 
country  oi  Armenia,  which  was  at  times  under 
Aftssrrian  dominion,  but  which  at  no  time  was 
considered  as  an  actual  part  of  the  country.. 
On  the  east  dwelt  numerous  independent  and 
wariike  tribes,  sheltered  by  the  fastnesses  of 
the  Zagros  Mountains.  On  the  southeast  Susi* 
ana  or  Elam  was  the  frontier  state  east  of  the 
Tigris,  while  Babylonia  occupied  the  same  posi* 
tion  between  tfie  rivers.  Southwest  of  Assyria 
lay  Arabia,  and  higher  up  Syria  and  the  land 
of  the  Hittites.  The  diief  cities  of  Assyria  in 
the  days  of  its  greatest  prosperity  were  Nine*- 
veh,  whose  site  is  marked  by  the  mounds  oppo- 
site Mosul  (Nebi  Yunus  and  Kuyunjik),  Calah 
(or  Kalakh,  the  modem  Nimrud),  Assur  (or 
Al   AsuT,   Kalat   Sherkat),   Sargina    (Khorsa- 
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bad),  Arbcla  (Arbil),  etc.  The  surface  of  the 
country  within  its  widest  limits  was  of  a  diver- 
sified character.  On  the  north  and  east  the  lofty 
mountain-ranges  of  Armenia  and  Kurdistan  are 
succeeded  by  low  ranges  of  arid  limestone  hills, 
occasionally  enclosing  fertile  plains  and  valleys. 
Immediately  south  of  this  is  a  well-watered, 
productive  and  undulating  belt  of  country,  into 
which  run  limestone  rocks  of  a  golden  color 
and  wooded  with  dwarf-oak.  This  sinks  sud- 
denly down  upon  the  great  Mesopotamian  plain 
(the  modern  El  Tezireh),  about  250  miles  in 
length,  interrupted  only  by  a  single  limestone 
range  branching  off  from  the  j^agros  Mountains 
across  the  plain.  The  numerous  remains  of 
ancient  habitations  show  how  thickly  this  vast 
flat  must  have  once  been  peopled;  now,  for  the 
most  j>art,  it  is  a  mere  wilderness. 

History.— Scripture  tells  us  that  the  early 
inhabitants  of  Assyria  went  from  Babylon, 
and  the  traditions  of  later  times,  as  well  as 
inscriptions  on  the  disinterred  Assyrian  monu- 
ments, and  the  character  of  those  remains  go 
to  show  that  the  power  and  civilization  of 
Babylon  were  earlier  than  those  of  Assyria.  In 
Genesis  x.  11  it  is  mentioned  that  Nineveh  was 
founded  by  Assur,  but  for  long  the  country 
was  subject  to  governors  appointed  by  the  kings 
of  Babylon.  We  learn  from  monumental  in- 
scriptions that  about  1820  b.c^  when  Assur  was 
the  capital  of  the  country,  Shamshi-Adad  III 
founded  temples  there  to  Assur,  the  ^reat 
national  deity,  and  to  Anu  and  Adad,  besides  a 
temple  to  the  goddess  of  Nineveh  in  the  city 
of  that  name.  The  Assyrian  rulers^  gradually 
began  to  treat  with  their  southern  neighbors  on 
equal  terms,  the  boundaries  of  the  two  coun- 
tnes  were  for  a  time  clearly  marked  out,  and 
intermarriages  among  the  reigning  families  oc- 
casionally took  place.  About  the  latter  end  of 
the  14th  century  Shalmaneser  I  acquired  the 
whole  of  Naharina  (the  country  round  the 
sources  of  the  Euphrates  and  Tigris)  by  con- 
quest, and  planted  Assyrian  colonies  there;  he 
also  founded  the  city  of  Calah  or  Kalakh  and 
restored  the  great  temple  at  Nineveh.  About 
1300  B.C  he  was  succeeded  by  his  son  Tukulti- 
Ninib  I,  who  conquered  the  whole  of  the  valley 
of  the  Euphrates  and  built  or  restored  the 
palace  at  the  city  of  Assur.  The  five  follow- 
ing reigns  were  occupied  with  wars,  more  or 
less  successful,  with  the  Babylonians.  About 
the  year  1107  b.c  Tiglathpileser  I,  one  of  the 
most  eminent  of  the  sovereigns  of  the  first  As- 
syrian monarchy,  ascended  the  throne,  begin- 
ning his  reign  by  the  conquest  of  the  Sjmans 
and  Hittites  in  the  west.  He  then  carried  his 
arms  far  and  wide,  subjugating  the  MoscHans, 
Commagenians,  Urumanians  and  other  tribes  in 
the  north ;  on  the  south  he  shattered  the  Baby* 
Ionian  power  and  took  their  capital.  But  this 
empire,  acquired  and  ruled  by  the  energy  and 
genius  of  one  man,  began  to  fall  to  pieces  at  his 
death.  The  period  of  decline  lasted  over  200 
years,  during  which  time  little  is  known  of 
Assyrian  history.  Under  Assumasirpal,  who 
reigned  from  884  to  858  rc,  Assyria  once  more 
advanced  to  theposition  of  the  leading  power 
in  the  world.  The  extent  of  his  kingoom  was 
greater  than  that  of  Tiglathpileser,  and  the 
magnificent  palaces,  temples  and  other  build- 
ings erected  during  his  reign,  with  their  elabo- 
rate sculptures  and  paintings,  proved  that  wealth, 
art  and  luxury  must  have  reached  a  high  stage 


of  development.  When  he  ascended  the  throne 
Nineyeh  was  the  capital  of  the  kingdom,  but 
he  restored  and  beautified  Calah,  which  had 
suffered  during  the  troubled  and  declining 
years  of  the  country,  made  it  his  favorite  resi- 
dence, and  raised  it  to  the  dignity  of  the  chie{ 
city  of  the  state.  Among  the  first  acts  of  his 
reign  was  the  suppression  of  a  revolt  by  the 
Assyrian  colonists  of  Naharina  (883).  This 
was  followed  by  the  victorious  campaigns  in 
Zamua  on  the  eastern  frontier  (882^-881), 
against  several  rebellious  provinces  in  the 
northwest  (880),  and  a^inst  the  Shukhi  or 
Shuhites,  who  then  occupied  a  tract  of  country 
between  Babylon  and  Assyria  (879).  In  an- 
other expectition  he  crossed  the  Euphrates  and 
advanced  to  the  Mediterranean,  near  the  mouth 
of  the  Orontes.  In  858  Assumasirpal  was  suc- 
ceeded by  his  son  Shalmaneser  III,  whose  career 
of  conquest  was  equally  successful.    The  clos- 


ing years  of  his  reign  were  troubled  by  the  re- 
.bellion  of  his  eldest  son,  Assur-danin-apli.  who 
had  gained  over  to  his  side  the  cities  of  Nine- 


veh, Assur,  Arbela  and  other  important  towns. 
After  much  fighting  the  rebellion  was  put  down 
by  Shalman€ser*s  second  son  Shamshi-Adad  V. 
who  succeeded  to  the  throne  in  823.  The  old 
dynasty  came  to  an  end  in  the  person  of  As- 
sur-nirari  V,  who  was  driven  from  the  throne 
by  a  usurper,  Tiglathpileser  in  745,  after  a 
struggle  of  some  years.  (See  Assyriology) . 
Tiglathpileser  IV  was  driven  from  his  throne 
by  another  claimant  named  Shalmaneser  V. 
(727).  (See  Assyriology).  His  successor  was 
Sargon  II  (722-705).  (Sec  Assyriology). 
The  attitude  of  Babylonia  now  began  to  look 
extremely  dangerous.  Merodachbaladan,  a 
Chaldxan  leader,  taking  advantage  of  the 
troubles  which  closed  the  reign  of  Tiglath- 
pileser, had  possessed  himself  of  Babylonia 
and  held  it  for  12  years,  strengthening  himself 
by  alliances  with  ^ypt  and  the  various  rulers 
of  Palestine.  In  710  Merodach-baladan  waS 
driven  out  of  Babylonia;  in  a  single  campaign 
the  allies  were  crushed,  Judah  was  overrun,  and 
Ashdod  leveled  to  the  ground.  Sargon  spent 
the  latter  years  of  his  reign  in  internal  reforms, 
and  in  founding  or  beautifsring  several  cities  oi 
his  kingdom.  A  new  city,  called  Dur-Sargina, 
was  founded  to  the  north-nprtheast  of  Nineveh, 
now  Khorsabad,  the  library  of  Calah  was  re- 
stored and  enlarged,  and  special  attention  was 
devoted  to  law  reform.  In  the  midst  of  these 
labors  Sargon  was  murdered,  and  was  suc- 
ceeded by  Sennacherib,  one  of  his  younger 
sons,  in  705. 

No  sooner  was  Sennacherib  seated  on  the 
throne  than  he  was  compelled  to  take  up  arms 
ag[ainst  Merodach-baladan,  who  had  again  ob- 
tained possession  of  Babylon^  In  701  fresh 
outbreaks  in  Syria  led  him  in  that  direction. 
He  first  swept  down  on  Sidon,  the  Kine  fled  to 
Cj^rus,  and  Sennacherib  seated  Tubal  on  his 
empty  throne.  Next  he  deposed  Zidqa  of  Asken 
Ion,  and  advanced  against  Ekron  and  Judah. 
The  people  of  Ekron  had  dethroned  Padi,  their 
King,  and  gave  him  into  the  hands  of  Hezekiah, 
King  of  Judah.  The  Egyptian  and  Ethiopian 
forces  advanced  to  the  assistance  of  their  Ju- 
dean  allies,  but  Sennacherib  totalljr  routed  the 
confederates  at  Elteku,  and  he  rapidly  overran 
Tudah,  taking  46  of  its  fortified  cities.  Heze- 
kiah now  submitted  and  paid  the  conqueror  a 
sum  of  30  talents  of  gofd  and  800  talents  of        ^ 
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silver.  Padi  was  given  up  and  restored  to 
Ekron,  and  Sennacherib  chastised  the  rebels. 
His  expedition  into  Syria  is  one  of  the  most 
memorable  in  the  history  of «  Assyria,  and  is 
briefly  recorded  in  2  Kings  xix.  But  his  career 
of  conquest  was  stopped  by  an  appalling  catas- 
trophe :  his  army  lay  before  Libna,  when  in  one 
night  'the  angel  of  Jehovah  went  out  and  smote 
in  the  camp  of  the  Assyrians  185,000  men»  (2 
Kings  xix,  35).  Sennacherib  himself  returned 
to  Assyria,  and  occupied  much  of  the  last  years 
of  his  reign  in  repressing  the  outbreaks  of  the 
Babylonians  and  Elamites,  in  constructing 
canals  and  aqueducts,  and  in  entirely  rebmlding 
Nineveh.  In  681  he  was  murdered  by  his  two 
sons,  Adrammelech  and  Sharezer,  but  they  soon 
found  themselves  confronted  by  a  veteran  army 
under  Esarhaddon,  their  father's  younger  and 
favorite  son,  who  defeated  them  in  a  ^ttk  at 
Khanigalbat,  and  assumed  the  crown  (680). 
See  AssYRioLOGY. 

Esarhaddon  ruled  vigorously  for  12  yearj 
(680-668).  (See  Assyriology).  The  King  died 
the  next  year.  At  the  climax  of  Assurbani- 
pal's  reign  constant  wars  were  beginning  to  ex* 
haust  the  men  and  treasure  of  the  empire; 
and  luxury,  which  had  flowed  in  suddenly  like 
a  flood,  was  enervating  the  people.  The  King 
now  no  longer  appeared  at  the  head  of  his 
army,  but  entrusted  it  to  generals,  and  aban- 
doned himself  to  indolence  and  sensuality. 
Assurbanipal  was  a  zealous  patron  of  the  arts: 
learned  men  from  all  countnes  were  welcomed 
to  his  court ;  literary  works  were  collected  from 
all  sources;  the  library  of  Ninevdh  was  greatly 
augmented;  the  study  of  the  dead  language  of 
Akkad  was  encouraged  and  dictionaries  and 
grammars  were  combed.  The  buildings  were 
unrivalled  for  magnificence,  his  palace  glittered 
with  gold  and  silver  and  was  aoomed  with  the 
rarest  sculptures.  Unfortunately  the  King's 
character  was  marked  ^  cruelty  and  sensu- 
ality, and  his  example  descended  through  the 
court  to  the  people.  He  died  in  626  and  was 
succeeded  by  his  son  Assur-etil-ilani  under 
whom  Babylon  definitely  threw  off  the  Assyrian 
yoke.  The  country  continued  rapidlj^  to  decline^ 
fighting  hard  for  mere  existence  until,  under  its 
last  king.  Sin-shar-bhkun,  Nineveh  was  cap- 
tured and  destroyed  by  the  Medes  in  606  B.a 

Bthnology,  Language,  Religion,  etc. — 
The  original  inhabitants  of  Assyria  and  Baby- 
lonia are  thought  by  some  scholars  to  have 
belonged  to  that  race  variously  called  Turanian, 
Ural-Altaic,  Scythian,  or  Tatar,  and  which  ap- 
ptBLTs  at  one  tune  to  have  occupied  the  entire 
region  from  the  (Caucasus  to  the  Indiaii  Ocean, 
and  from  the  Mediterranean  to  the  delta  of  the 
Ganges.  The  ancient  inhabitants  of  Babylonia, 
therefore,  were  possibly  of  the  same  stock  as 
that  from  which  the  Finns,  Turks  and  Magyars 
have  descended;  and  their  language,  whicti  has 
been  preserved  to  us  in  inscriptions,  and  is 
known  by  the  name  of  Sumerian,  is  allied  to 
the  Ugro^Bulgaric  division  of  the  Finnic  group 
of  languages.  The  Sumerian  race  descended 
from  the  mountainous  region  of  Elam  on  the 
east,  and  the  origin  of  Chaldaean  civilization 
and  writing  was  due  to  them.  In  course  of 
time,  however,  a  Semitic  race  of  people  spread 
themselves  over  the  countnr  and  mingled  with 
or  supplanted  the  original  inhabitants,  while 
tlieir  language  took  the  place  of  the  Sumerian,) 


die  latter  becoming  a  dead  language.  Belong* 
ing  to  the  Semitic  family,  these  later  As^rians 
were  thus  members  of  the  same  great  <tivision 
of  the  human  race  as  the  Hebrews,  Syrians, 
Phoenicians  and  modem  Arabians.  The  lan- 
guage differed  little  from  the  Babylonian,  which 
was  characterised  by  a  preference  for  the  softer 
sotmds  and  a  fuller  use  of  the  vowels.  Bo^ 
languages  retained  traces  of  the  influence  of 
the  earlier  Sumerian.  Ass:frian  is  closely  al- 
lied to  Hebrew  and  Phoenician;  it  hats  their 
peculiarities  of  phonology,  vocabulary  and 
grammar,  and  some  obscure  points  in  Hebrew 
etymology  have  been  cleared  up  by  its  aid  The 
language  changed  little  throughout  the  1,500 
years  during  which  we  can  trace  its  career  in 
the  recently  deciphered  inscriptions.  It  con- 
tinued to  be  written  with  the  cuneiform  charac- 
ter down  to  the  3d  century  b.c.  Assyria  could 
boast  of  but  little  native  literature;  it  was  a 
land  of  warriors,  and  the  peaceful  arts  had 
their  home  in  Babjrlonia.  It  was  not  until  the 
time  of  Assurbanipal  that  any  attempt  was 
made  to  rival  Babylon  in  learning.  Their  orig- 
inal works  were  for  the  first  time  composed, 
and  treatises  were  composed  even,  in  the  dead 
Sumerian  language.  Tiie  greater  part  of  the 
literature  was  stamped  in  minute  characters  on 
baked  brides,  but  papyrus  was  also  used,  al- 
though no  books  in  this  form  have  come  down 
to  us.  The  subjects  of  the  Assyrian  literature 
comprise  hymns  to  the  gods,  mythological  and 
epic  poems  and  works  on  history,  chronology, 
astrolofinr.  law,  etc.  (See  Babylonian  Lffera- 
tuke)  .  Tne  Assyrian  religion,  like  the  language 
and  arts,  was  in  most  essential  points  derived 
from  Babylonia.  There  were  the  same  gods, 
the  same  ceremonials  and  prayers,  and  even  the 
temples  had  the  same  names.  There  is,  how- 
ever, in  one  point  a  notable  difference.  In  addi- 
tion to  the  worship  of  the  Babylonian  deities 
the  Assyrians  adored  their  national  deity  Assur, 
placing  him  at  the  head  of  the  Pantheon.  He 
was  called  king  of  ^11  the  chief  gods,  the  god 
who  created  himself,  it  being  supposed  that  he 
was  self-existent  and  the  creator  of  all  things. 
After  Assur  come  the  12  chief  deities,  Anu,  god 
of  heaven,  ruler  of  angels  and  spirits;  Bet  the 
father  of  the  gods;  £a,  king  of  the  sea;  Sin,  or 
the  Moon,  lord  of  crowns;  Shamash,  or  the 
Sun,  judge  of  heaven  and  earth;  Ninib,  god  of 
hunting;  Nergal,^god  of  war:  Nusku,  bestower 
of  sceptres;  celtis,  mother  of  the  ^ods;  Ishtar, 
leader  of  heaven  and  earth,  and  Bel,  or  Mero- 
dach,  lord  of  Babylon.  Most  of  those  divinities 
had  consorts,  who  were  not,  however,  admitted 
to  the  first  rank  of  the  gods.  Below  this  first 
rank  was  a  number  of  spirits,  good  and  evil, 
who  presided  over  the  minor  operations  of  na- 
ture. There  were  set  forms  regulating  the 
worship  of  all  the  gods  and  spirits,  and  prayers 
to  each  were  inscribed  on  clay  taUets  with 
blanks  for  the  names  of  the  persons  using 
them. 

Art  and  Science,  etc. —  Although  in  art,  as 
in  other  things,  Assyria  was  the  pupil  of  Baby^ 
Ion,  there  was  yet  a  notable  difference  between 
its  development  in  the  two  countries,  due  partly 
to  two  causes.  The  alabaster  quarries  scattered 
over  the  country  supplied  the  Assyrians  with 
a  material  inaccessible  to  their  southern  neigh- 
bors on  which  they  could  represent,  far  better 
than  the  Babylonians  on  their  enameled  bridts, 
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the  scenes  whidi  interested  them.  Sculpture  was 
naturally  developed  bv  the  one,  just  as  paintinff 
was  by  the  other,  ana  the  ornamentation  which 
could  be  lavished  on  the  exterior  of  building 
in  Assyria  had  to  be  confined  to  the  interior  m 
Babylonia.  The  Assyrian  artists,  faithful  and 
indefatigable,  acquired  a  considerable  power  in 
representing  the  forms  of  men  and  animals, 
and  produced  vivid  and  striking  scenes  of  the 
chief  occupations  of  human  life.  If  they  did 
not  strive  greatly  after  the  ideal,  and  never  in 
this  direction  reached  a  very  exalted  rank,  yet 
even  here  their  emblematic  ngures  of  the  gods 
have  a  dignity  and  grandeur  which  tmpties  the 
possession  of  some  elevated  feelings,  fiut  their 
grand  merit  is  in  the  representation  of  the  real. 
Their  scenes  of  war  and  of  the  chase,  and  even 
sometimes  of  the  more  peaceful  incidents  of 
life,  have  a  fidelitv,  boloness  and  lifelike  a^ 
pearance  which  place  them  high  among  the 
realistic  schools.  Unlike  that  of  the  Egyptians^ 
which  remained  comparatively  stationary  from 
the  earliest  to  the  latest  ages^  the  art  of  the 
Assyrians  is  plainly  progressive,  becoming 
gradually  more  natural  and  less  uncouth,  more 
lifelike  and  less  stiff,  more  varied  and  less  con- 
ventional. It  may  be  said  to  have  reached  its 
highest  stage  of  development  in  the  reign  of 
Assurbanipal  when  it  was  characterized  by 
^eat  chasteness  and  softness,  delicacy^  and  fin- 
ish. The  beginning  of  Greek  art  coincides  with 
the  decadence  of  the  Assyrian,  and  there  can 
be  no  doubt  that  the  Hellenic  artists  owe  much 
to  their  Assyrian  predecessors.  The  advanced 
conctition  of  the  Assyrians  in  various  other  re- 
spects is  sufficiently  evidenced  bv  the  represen- 
tations on  the  sculptures  and  by  the  remains 
discovered  among  their  ruined  buildings.  We 
now  know  that  they  understood  and  applied 
the  arch;  that  they  constructed  tunnels,  aque- 
ducts and  drains ;  that  they  used  the  lever  and 
the  roller;  that  they  engraved  gems  in  a  highly 
artistic  way;  that  they  understood  the  arts  of 
inlaying,  enameling  and  overlaying  with 
metals;  that  they  manufactured  porcelain  and 
transparent  and  colored  glass,  and  were  ac- 
quainted with  the  lens;  that  they  possessed 
vases,'  jars  and  other  dishes,  bronze  and  ivory 
ornaments,  bells,  gold  earrings  and  bracelets  of* 
excellent  desi^  and  womnanship.  ^  Their 
household  furniture  also  gives  us  a  high  idea  of 
their  skill,  taste,  minuteness  and  accuracy.  The 
cities  of  Nineveh,.  Assur  and  Arbela  had  each 
its  royal  observatory,  superintended  by  an  as- 
tronomer-royal, who  had  to  send  in  his  report 
to  the  king  twice  a  month.  At  an  early  date 
the  stars  were  numbered  and  named ;  a  calendar 
was  formed,  in  which  the  year  was  divided  into 
12  months  (of  30  days  each}  called  after  the 
zodiacal  signs,  but  as  this  division  was  found  to 
be  inaccurate  an  intercalary  month  was  added 
every  six  years.  The  wedk  was  divided  into 
seven  days,  the  seventh  being  a  day  of  rest; 
the  day  was  divided^  into  12  casbu  of  two  hours 
each,  each  casbu  bein^  subdivided  into  60  min- 
utes, and  these  again  mto  60  seconds.  Eclipses 
were  recorded  from  a  very  remote  epoch,  and 
their  recurrence  roughly  determined.  The  prin- 
cipal astronomical  work^  called  Ae  Ullumina- 
tion  of  Bel,^  .was  compiled  for  the  library  of 
Sargon  of  Agade;  it  was  inscribed  on  70  tab- 
lets, and  went  trough  numerous  editions,  one 
of  the  latest  being  in  the  British  Museum.  It 
treats,  among  other  things,  on  observations  of 


cometfs,  the  polar  star,  the  con}unetion  of  the 
sun  and  moon  and  motions  of  Venus  and  Mars. 
The  study  of  mathematics  was  fairly  advanced, 
and  the  people  who  were  acquainted  with  the 
sundial,  the  clepsydra,  the  pulley  and  the  levef 
must- have  had  considerable  knowledge  of  me- 
chanics.   See  AssYRioLOGY. 

Govenuneat^-— Like  all  the  ancient  mon- 
archies which  attained  to  any  considerable  ex- 
tent, Assvria  was  composed  of  a  number  of 
separate  kingdoms.  In  the  East  conquest  has 
very  seldom  led  to  amalgamation,  and-  in  the 
primitive  empires  there  was  not  even  any  at- 
tempt at  diat  governmental  centralization  which 
we  find  at  a  later  period  in  the  satrapal  svstem 
of  Persia.  The  Assyrian  monarchs  reigned  over 
a  number  of  petty  kings,  the  native  rulers  of 
the  several  countries,  over  the  whole  extent  of 
their  dominions.  These  native  prinoes  were 
feudatories  of  the  Great  Monarch,  holding  their 
crowns  from  him  W  the  double  tenure  of  hom- 
age and  tribute.  This  ssrstem  naturally  led  to 
the  frequent  outbreak  of  troubles.  See  Cuim- 
po«M  WirrrHG;  Nineveh;  NiPPtJit 
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Ira  Mausigc  Price, 
Professor  of  Semitic  Languages  and  Lit  era* 
tures.  University  of  Chicago, 

ASSYRIOLOGY.  Assyriology  may  be 
defined  as  that  department  of  study  and  in- 
vestigation which  embraces  within  its  realm  the 
country,  people,  languages,  literature  and  his- 
tory of  anaent  Mesopotamia,  Babylonia  and 
so  much  of  adjoining  countries  as  shared  in 
the  life  of  the  Semitic  valley-peoples  prior  to 
538  B.C.  The  term  is  often  popularly  employed 
to  cover  a  study  of  those  langn^ages  written  in 
the  cuneiform  script,  or  their  immediate  ante- 
cedents, the  linear  and  picture  methods  of 
writing,  current  in  primaeval  times  in  this  great 
river  valley.  Such  a  delimitation  of  our  theme 
would  include  a  study  of  early  Babvlonia,  As- 

F^ria,  somewhat  of  Elam  and  somewhat  of  later 
ersia,  and  slightly  of  the  Greek  period.  As- 
syriology, therefore,  deals  with  an  antiquity 
which  was  centred  in  the  g^eat  Babylonian  Val- 
ley, and  embodied  in  the  cuneiform  languages. 
Age-^-This  is  a  comparatively  new  de^ 
partment  of  research.  It  has  been  built  up 
upon  the  basis  of  the  discoveries  of  antiquities 
which  have  been  made  during  the  last  three- 
quarters  of  a  century  in  the  countries  tributary 
to  the  Persian  Gulf.  The  tentacles  of  this  de- 
partment reach  out  into  every  phase  of  ancient 
Oriental  life  and  knowledge,  and  require  of 
the  modern  investigator  a  comparatively  com- 
prehensive understanding  of  the  complexities  of 
that  primitive  life.  This  department  includes 
in  its  sphere  some  of  the  most  important  of  all 
branches  of  ancient  lore;  Among  these  we  note 
especially  Semitic  philology,  general  archaeology, 
architecture,  sculpture,  histoiy,  legend,  so-called       t 
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science,  and  religion.  Assyriology  has  already 
taken  its  place  as  one  of  tne  great  departments 
of  human  knowledge  and  research.  The  results 
of  its  investigations  must  now  be  reckoned  with 
in  any  estimate  of  early  Semitic  legends,  tradi- 
tions or  history.  Its  importance  to  the  student 
of  the  Old  Testament  is  assuming  greater  pro- 
portions with  each  old  site  overturned  by  the 
spade  of  the  excavator.  The  great  museums  of 
Europe  and  America  count  among  their  chief 
treasures  the  magnificent  colossi,  bas-reliefs, 
slabs,  statues  and  tablets  that  belong  to  the 
department  of  Assyriology. 

Names.^-The  oldest  of  the  governments 
represented  in  Assyriology  is  that  centred  in  the 
Babylonian  Valley.  Its  earliest  known  mention 
at  the  beginning  of  the  last  century  was  that 
found  in  Genesis  x,  10,  where  the  beginning  of 
the  kingdom  of  Nimrod  is  said  to  have  been 
Babel  (Hebrew,  Saa  ),  probably  the  city  of 
Babylon,  Hn  the  land  of  Shinar^  (Hebrew, 
•ip3»  ),  a  name  for  lower  Babylonia.  In  post- 
exilic  times  the  country  was  designated  Chal- 
dea,  or  *land  of  the  Chaldeans*  (Hebrew, 
ontra  pn  ),  Ezek.  i,  3.  Classical  writers  named 
this  country  after  Babylon,  that  inetropolitan 
city  of  their  day.  Babylonia,  and  this  name  has 
been  attached  to  it  down  to  the  present  time. 

The  next  great  country  covered  by  Assyri- 
ology is  Assyria.  The  Hebrews  called  it  (Gen. 
X,  11)  Asshur  (  •iilW  ),  either  the  name  of  a 
personage,  of  a  city  or  of  a  country,  probably 
the  last  The  translators  of  the  Septuagint 
called  it  aacovp  and  aatrvpioc,  while  Josephus,  a 
couple  of  centuries  later,  refers  to  it  as  A<f<ivpla. 
The  Aramaeans  named  it  Athur,  or  Aihuriyct, 
the  Persians  Arthur  a. 

Boimdaiies. —  The  territory  covered  by  an- 
cient Babylonia  was  delimited  on  the  west  by 
the  Arabian  Desert,  on  the  south  by  the  Persian 
Gulf  and  Arabian  Desert,  on  the  east  by  Elamite 
territory  backed  up  by  the  Zagros  Mountains, 
and  on  the  north  b>r  the  uplands  of  Assyria. 
Assyria  proper,  in  its  primitive  period,  was 
delimited  on  the  east  by  the  mountains  of  Kur- 
distan, on  the  north  by  those  of  Armenia,  on 
the  south  by  Babylonia,  with  an  ever-shifting 
boundary  line,  and  on  the  west  by  the  western 
limits  of  the  Tigris  Valley  and  plain.  In  a  word, 
Assyria  was  anciently  seated  in  the  upper  Tigris 
Valley,  in  possession  of  several  great  city- 
centres. 

These .  two  important  countries  were  thus 
largely  guarded  by  nature  from  foes  on  the 
south  and  southwest,  but  were  always  open  to 
the  intrigues  of  invaders  from  the  east,  north 
or  northwest.  The  historical  records  of  these 
lands  confirm  this  statement 

Description.— The  great  valley  of  Baby- 
lonia derives  its  marvelous  fertility  from  its 
two  notable  rivers,  the  Tigris  and  Euphrates. 
Both  have  their  rise  in  the  mountains  of  Ar- 
menia, and  both  have  their  debouchement  in 
the  Persian  Gvli,  The  Tigris,  from  its  source, 
flows  in  a  southeasterly  and  southerly  direction, 
cutting  through  the  ui^ands  of  Assyria,  and 
along  the  eastern  side  of  the  Babylonian  Valley, 
until,  mingling  with  the  waters  of  the  Euphrates, 
it  fails  into  the  Persian  Ckilf.  The  Euphrates, 
from  its  source,  Hows  toward  the  southwest  and 
bends  southward  within  100  miles  of  the  Medi^ 
terranean  Sea.  and  thence  in  general  toward  the 
southeast  and  south  until,  in  union  with  the 
Tigris,  it  pours  into  the  same  gulf.    These  two 


arterial  streams  are  the  life  of  this  great  lower 
valley.  By  irrigation  they  were  made  to  fertilize 
all  their  adjacent  lands,  and  thus  placed  these 
among  the  richest  countries  on  earth.  In  addi- 
tion to  water  these  streams  bring  annually  from 
the  mountains  of  Armenia  great  quantities  of 
alluvium  and  deposit  it  in  the  lower  valley. 
Geologists  estimate  that  the  shores  of  the  Per- 
sian Gulf  have  been  pushed  southward,  by  de- 
posits of  this  alluvium,  fully  125  miles  since  the 
earliest  periods  of  Babylonian  history.  In  other 
words,  the  Tigris  and  Euphrates  rivers  that  now 
enter  the  Gulf  as  one  stream  forming  a  vast 
morass,  formerly  had  separate  mouths,  about 
125  mites  north-northwest  of  their  present  out- 
let If  this  estimate  be  correct,  the  ancient  Ur 
of  the  Chaldees  (modem  Mugheir)  was  prac- 
tically a  seaport  city.  The  Tigris,  being  the 
shorter  river,  has  a  very  swift  current,  and  is 
less  valuable  for  navigation  than  the  Euphrates. 
Upon  this  latter  stream  vessels  of  profitable 
draft  may  ride  to  a  distance  of  800  miles  above 
its  mouth.  The  territory  of  Mesopotamia 
proper  is  watered  by  the  calikh  and  Khabur, 
two  rivers  that  flow  southward,  emptying  into 
the  Euphrates  above  the  site  of  ancient  Baby- 
lon. The  r^on  of  Babylonia  proper,  though 
a  waste  to-oay,  shows  marks  of  having  sup- 
ported a  dense  population  in  antiquity. 

References  to  Ancient  Peoples.— Present- 
day  students  and  scholars  inferred  from  f re- 
auent  references  in  the  Old  Testament  and  in 
ie  compiled  works  of  Berosus,  Manetho,  Jo- 
sephus and  others  that  this  valley  had  been  the 
headquarters  of  mi^ty  nations.  Classical 
writers  carry  echoes  of  an  ancient  glory  won  by 
great  armies  and  powerful  monarchs  from  the 
East,  whose  records  were  otherwise  unknown, 
and  whose  mi^^hty  deeds  seemed  as  unreal  as 
fiction.  The  nse,  conquest  and  reign  of  these 
giant  figures  aroused  me  enthusiasm  of  every 
student  of  ancient  history.  The  far-reaching 
influence  and  power  over  neighboring  kings  of 
these  monarchs,  dimly  outlined  in  the  vague 
second-hand  records,  set  scholars  to  work.  It 
drove  them  to  search  far  and  wide  for  other 
traces  of  peoples  who  had  completely  perished 
from  the  face  of  the  earth,  and  who  had,  so  far 
as  they  could  see,  left  no  story  of  their  achieve- 
ments. The  reports  of  travelers  who  had  passed 
through  and  spent  some  time  in  those  countries 
attracted  their  attention. 

Ancient  Remains.-— The  entire  territory 
drained  by  the  two  great  rivers,  Tigris  and 
Euphrates,  was  found  to  be  dotted  by  extensive 
mounds,  ruins  of  ancient  walls,  piles  of  dis- 
integrating towers,  beds  of  ancient  irrigating 
canals  and  other  marks  of  a  once  elaborate 
civilization.  Travelers  had  often  picked  up  near 
these  mounds  little  bits  of  antiquities,  bricks, 
tablets  and  cylinder  seals,  that  carried  on  their 
surfaces  many  curious  wedge-shaped  characters, 
which  they  regarded  either  as  writing  or  orna- 
mentation. These  miscellaneous  curios  were 
liioaght  to  represent  the  civilizations  of  an 
unknoMm  past,  of  peoples  who  occupied  this 
territory  in  the  days  when  prosperous  dties 
and  fruitful  fields  filled  this  great  valley. 

Earliest  Excavations.— The  first  persons 
to  take  an  active  interest  in  the  ruins  of  Baby- 
lonia and  Assyria  were  Englishmen  resident  as 
government  officials  in  some  one  of  the  chief 
modem  cities  of  that  country.  C.  J.  Rich,  a 
resident  of   Bagdad    (180&-21),   carefully  ex- 
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amined  and  described  several  mounds,  and  some 
inscriptions,  in  small  worics  published  during 
his  residence.  These  attracted  considerable  at* 
tention.  But  the  first  systematic  excavations 
within  this  valley  were  undertaken  by  P.  E. 
Botta,  French  consul  at  the  time  in  Mosul,  a 
modem  city  of  some  commercial  and  political 
importance  on  the  upper  Tigris  River,  in  1842- 
45.-  He  began  work  on  the  colossal  mounds 
opposite  Mosul,  on  the  east  bank  of  the  Tigris 
River;  but  he  nad  little  success  until  he  trans- 
ferred his  force  to  the  mound  Khorsabad  about 
14  miles  nordi-northeast  of  the  first  site.  Khorsa- 
bad proved  to  be  an  immense  treasure-house  of 
antiquities.  Here  he  uncovered  the  stupendous 
royal  palace  which  later  proved  to  be  that  of 
Sargon  II  (722-705  b.c.),  with  a  mass  of  in- 
scriptions and  antiquities  of  various  kinds. 
This  splendid  find  was  greeted  with  enthusiasm 
by  the  scholarly  world,  and  set  minds  to  think- 
ing and  wills  to  actinfl^  to  uncover  other  antiqui- 
ties representing  such  a  marvelous  past.  In 
1845-47,  A.  H.  Layard,  an  Englishman,  began 
to  dig  at  Nimroud,  the  ancient  Calah,  a  mound 
about  20  miles  south  of  Mosul,  on  the  east  bank 
of  the  Tigris.  Persevering  through  almost  in- 
describable difficulties  Layard  finally  succeeded 
in  bringing  to  light  tne  palaces  of  Assumasirpal 
(884-858  B.C.).  Shalmaneser  III  (858-823  b.c.) 
and  Esarhaddon  (680-^68  b.c.).  In  184S^51  this 
same  intrepid  excavator  burrowed  into  the 
mound  Kuyuniik,  one  of  the  mounds  of  ancient 
Nineveh,  and  laid  bare  two  more  great  palaces, 
that  of  Sennacherib  (705-680  b.c.),  and  that  of 
Assurbanipal  (668-<626  B.C.).  Botta's  finds,  so 
far  as  transportable,  were  taken  to  Paris  and 
deposited  in  the  Museum  of  the  Louvre;  those 
of  Lajrard  to  the  British  Museum  in  London, 
but  the  largest  objects  were  again  buried  for 
their  better  preservation. 

In  this  same  period,  Hormuzd  Rassam, 
trained  under  Layard,  made  some  valuable  dis- 
coveries (1851-54)  at  Kuyunjik  for  the  Eng- 
lish; and  Victor  Place  at  Khorsabad  and  Ful- 
gence  Fresnel  and  Jules  Oppert  at  Hillah  for 
the  French.  In  most  of  the  work  undertaken 
by  the  English,  Henry  C.  Rawlinson  was  a  close 
adviser  and  an  enthusiastic  promoter. 

Later  Excavations.— The  next  20  years 
(1854-73)  were  a  period  of  cessation  of  excava- 
tions of  any  note.  An  occasional  traveler  or 
explorer  found  a  few  specimens  of  antiquities 
and  did  a  little  desultory  work.  This  20  years, 
however,  saw  the  publication  of  many  notable 
works  by  Botta,  Layard,  Place,  Oppert  and 
Rawlinson  on  the  results  of  the  active  work  of 
excavating  and  of  the  decipherment  of  inscrip- 
tions previously  gathered  out  of  the  mounds. 
The  second  period  of  excavations  began  in 
1873,  when  (Jeorge  Smith,  of  the  British 
Museum,  who  had  found  some  fragments  of 
tablets  describing  a  deluge,  was  sent  by  the 
.  London  Daily  Telegraph  to  the  site  of  ancient 
Nineveh  to  find  other  fragments  of  the  same 
kind.  Smith's  phenomenal  success  in  finding 
Assurbanipal's  30,000-tablet-library  gave  new 
life  to  archaeological  research,  and  was  the  im- 
mediate cause  of  his  being  sent  on  three  ex- 
peditions, on  the  last  of  which  he  succumbed  to 
a  fever  at  Aleppo  19  Aug.  1875.  Smith's  genius 
had  presented  to  the  world  such  representations 
of  the  important  discoveries  made  by  himself 
and  others  that  the  contagion  spread,  and  other 
centres  of  scholarship  turned  their  eyes  toward 
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the  mounds  of  Babylonia  and  Ass3rria.  Rassam 
was  again  called  into  requisition,  and  in  1877-78 
gathered  ridi  spoils  on  the  site  of  old  Nineveh, 
at  Nimrud,  and  at  Balawat,  where  he  found  the 
remains  of  the  bronze  doors  of  Shalmaneser  III 
(858-823  B.C.).  In  1878-79  and  1880-Sl  he  also 
found  valuable  relics  on  Babylonian  ground. 

From  1877  to  the  present  day  the  French 
government  has  conducted  excavations  inter- 
mittently at  Telloh,  in  lower  Babylonia;  for 
more  than  23  years  under  the  superintendence 
of  £.  de  Sarzec,  and  since  that  date  under  Com- 
mandant G.  Cros.  This  mound  has  yielded  a 
rich  store  of  antiquities,  consisting  of  many 
thousands  of  tablets,  of  several  beautiful 
diorite  statues,  of  friezes,  of  palace  plans,  and 
of  cylinders,  many  of  which  are  deposited  and 
mounted  in  the  superb  collection  in  the  Louvre 
in  Paris.  These  represent  the  remains  of  the 
old  Sumerian  civilization  of  the  3d  and  4th 
millenium  B.c.  The  accompanying  illustration 
presents  two  views  of  a  part  of  the  mound 
Telloh,  where  such  notable  discoveries  have 
been  made.  The  same  government  inaugurated 
and  carried  on  excavations  at  Susa  under 
M.  and  Mme.  Dieulafoy  (1884-86)  ;  and  latterly 
under  M.  T.  de  Morgan,  and  has  thus  opened 
up  new  volumes  on  the  history  of  ancient  Elam 
and  its  relations  to  adjoining  countries. 

A  few  broad-minded  gentlemen,  under  the 
leadership  of  E.  W.  (}lark,  of  Philadelphia, 
provided  the  means  for  the  organization  and 
prosecution  of  an  expedition  to  Babylonia  under 
the  auspices  of  the  University  of  Pennsylvania. 
This  expedition  was  duly  organized  and 
equipped  and  prosecuted  work  under  the  direc- 
tion of  Tohn  F.  Peters,  during  188&-90  at  the 
mound  Niffer,  about  30  miles  southeast  of 
Babylon.  Since  that  time  the  same  institution 
has  carried  on  work  intermittently  on  this  site, 
under  supervision  of  H.  V.  Hilprecht,  and,  for 
the  most  part,  under  the  directorship  of  John 
Henry  Haynes,  and  has  brought  to  fight  thou- 
sands of  inscriptions  and  other  antiquities. 
These  have  maoe  the  University  of  Pennsyl- 
vania the  richest  Babylonian-Assyrian  museum 
in  America  in  antiquities  of  both  the  Sumerian 
and  Semitic  population  of  early  Babylonia. 

Beginning  with  the  vear  1897  (German  arch»- 
ologists  under  the  leadership  of  Robert  Kolde- 
wey  have  carried  on  extensive  excavations  on 
the  site  of  old  Babylon  and  the  old  city  of 
Ashur.  The  full  results  of  their  activity  arc 
being  published  in  beautifully  illustrated  vol- 
umes and  series  of  texts. 

In  1903  the  Oriental  Exploration  Fund  of 
the  University  of  Chicago  was  organized,  and 
an  expedition  sent  out  under  the  direction  of 
Robert  Francis  Harper,  and  under  the  field  di- 
rectorship of  Edgar  James  Banks,  to  excavate 
on  the  old  site  Bismjra,  in  lower  Babylonia.  The 
first  ■  season's  work  justified  the  hope  that  this 
might  prove  to  be  a  fruitful  mound,  belonging 
to  a  hi^h  antiquity.  The  old  city  proved  to  be 
the  ancient  Aoiab,  and  the  many  antiquities  un- 
covered, including  a  famous  statue,  now  in  the 
Imperial  Ottoman  Museum  at  Constantinople, 
to  belong  to  the  3d  millenium  B.C. 

Outside  of  Babylonia  proper,  some  notable 
discoveries  of  cuneiform  inscriptions  have  been 
made  by  explorers.  A  stele  of  Sargon  II  was 
found  in  the  Island  of  Cyprus  in  1845.  There 
were  found  at  Tel-el-Amama,  in  Egypt,  in  1887, 
more  than  300  cuneiform  tablets,  which  proved 
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to  be  correspondence  between  the  kings  of 
Egypt  and  their  Asiatic  underlords  and  rulers 
in  the  15th  century  b.c.  Even  Palestine  has  pro- 
duced a  couple  of  tablets  in  its  excavated  cities. 
Luschan  found  at  Zinjirli,  Asia  Minor,  among 
a  host  of  Hittite  antiquities,  a  statue  and  in- 
scription of  Esarhaddon  (680-668  b.c).  And 
the  Germans  under  the  leadership  of  Hugo 
Winckler  brought  to  light  at  Boghaz-Keui  a 
splendid  collection  of  cuneiform  tablets,  in 
Sumerian,  Babylonian  and  the  Hittite  languages 
(first  reported  in  1906). 

Decipherment  of  Inscriptioiis.— The  neat 
little  wedge-shaped  characters,  put  together  in 
so  many  combinations  to  form  individual  signs, 
vexy  early  attracted  the  genius  of  the  linguist 
As  early  as  1801,  Grotefend,  a  German,  discov- 
ered the  significance  of  some  of  the  old  Persian 
cuneiform  characters;  and  other  scholars,  fol- 
lowing in  his  wake,  likewise  made  some  advance 
in  identification  ot  those  old  characters.  But 
the  long  and  sure  step  ahead  was  not  made 
until  Henry  C.  Rawlinson,  the  Englishman,  took 
up  the  problem.  As  an  officer  in  the  Persian 
army  about  1835,  he  had  unusual  facilities  for 
examining  ancient  ruins  in  that  country.  He 
observed  at  Behistun,  in  the  Zagros  Mountains, 
a  rock  stretching  up  almost  1,700  feet  above 
the  plain,  and  at  about  350  feet  above  its  base 
a  large  space  carefully  smoothed  off.  Upon 
this  space  was  inscribed  a  mass  of  writing,  dis- 
tributed in  several  columns  of  varying  lengths. 
After  years  of  toil  at  intervals,  he  succeeded  in 
copying  the  entire  set.  In  a  study  of  them  he 
found  that  they  contained  three  languages.  The 
first,  the  Old  Persian,  through  his  knowledge 
of  modem  Persian  and  other  related  tongues, 
after  years  of  study,  he  was  able  to  decipher, 
and  sent  his  translation  to  London,  where,  in 
1847,  it  was  published  in  the  Journal  of  the 
Royal  Asiatic  Society,  Rawlinson's  success 
was  epochal,  for  it  broke  the  seal  into  the 
hidden  treasures  of  the  cuneiform  languages  of 
Bab3rlonia.  His  decipherment  of  one  of  the 
trilingual  inscriptions  opened  the  door  into  the 
next,  the  Susian  or  Elamite.  These  two  being 
deciphered,  scholars  were  soon  able  to  penetrate 
the  mysteries  of  the  third  language,  the  Baby- 
lonian-Assyrian. 

These  triumphs  extended,  roughly,  over  the 
years  1845-55.  In  1857  the  British  Museum 
made  a  test  of  scholars'  ability  to  decipher  the 
Assyrian  tongue.  Four  men,  H.  C.  Rawlinson. 
Edward  Hincks,  Jules  Oppert  and  H.  F.  Talbot, 
were  given  a  fine  copy  of  a  long  historical 
inscription  of  Tiglathpileser  I  (ca.  1107  b.c.), 
and  were  requested  each  to  make  an  independ- 
ent translation  of  the  text  and  report  on  their 
results.  At  a  given  time  these  scholars  re- 
ported; and  to  the  amazement^  one  should  say, 
of  all  concerned,  their  translations  were  in  sub- 
stantial agreement  from  first  to  last  This  was 
the  crowning  triumph  of  all  in  the  eyes  of 
other  departments  of  learning.  It  showed  that 
the  riddle  had  been  solved  that  the  Babylonian 
Valley  would  henceforth  speak  for  itself 
through  its  multitudes  of  ancient  records. 

Furthermorej  this  triumph  of  philology  suc- 
ceeded in  placmg  in  the  galaxy  of  ancient 
nations  some  of  the  most  powerful  of  peoples. 
Babylonia,  Assyria  and  Elam  henceforth  became 
the  early  home  of  vigorous  nations,  well-organ- 
ized governments,  conquering  armies  and  world- 
wide  rulers.     The  ruin-covered  wastes  were 


suddenly  transformed  into  fertile  fields  and 
prosperous  cities,  occupied  by  peoples  whose 
influence  touched  the  horizon  of  civilization  in 
every  direction.  In  short,  this  triumph  of 
philology  opened  a  door  to  a  new  world  in 
southwestern  Asia,  prior  to,  and  contemporane- 
ous with,  the  times  of  the  Hebrew  kinfi[dom. 

Language.— The  language  in  which  this 
new-old  material  is  preserved  is  the  so-called 
Babylonian-Assyrian  wedge-writing.  Although 
the  Old  Persian  is  alphabetic,  the  Bal^lonian- 
Assyrian  is  a  sign  and.  syllable  tongue.  Eadi 
separate  wedge  (f  ),  or  each  combination  of 
wedges  (  ►+),  constitutes  a  sign.  This  lan- 
guage was  written  by  pressing  the  wedges  with 
an  instrument  into  clay  or  cutting  them  into 
stone  or  metal,  for  they  never  appear  in  relief. 
The  primitive  signs  were  probably  rude  pic- 
tures, which  gradually  grew  through  use  into 
the  form  of  curved  and  straight  lines;  these 
lines  soon  took  on  the  artistic  form  of  wedges. 
This  evolution  is  seen  in  the  fact  that  a  large 
number  of  the  signs  possess  merely  an  ideo- 
graphic value;  for  example,  we  find  a  sign 
for   ihe   idea    «land»     (  ^),     «sun»     (^JL), 

«male»  (J),  «female»  (ft.),  «make,»  «fish.» 
^king,]^  etc.  Some  of  these  signs  also  possess  a 
syllabic  value,  as  da,  ra,  la,  mat,  lak,  rid,  sun, 
fad,  etc.  Quite  a  number  possess  several  syl- 
labic values^  the  context  being  the  reader's  only 
guide  as  to  which  should  be  used  in  any  given 
case.  The  reader's  troubles  are  still  more 
ajggravated  by  the  fact  that  the  same  sign  some* 
times  has  both  ideographic  and  syllabic  values. 
In  this,  as  in  the  preceding  case,  the  reader's 
skill  must  find  in  the  context  the  reason  for  the 
reading  which  he  should  adopt. 

There  are  about  600  independent  and  entirely 
distinct  signs  formed  by  combinations  of  any- 
where from  two  to  30  wedges  set  together  at 
different  anp:les,  or  paralleled,  or  inserted  within 
other  combinations.  But  the  great  difficulties 
arise  when  we  find  that  there  were  almost  num- 
berless combinations  of  anywhere  from  two  to 
six  different  ideographic  signs  to  express  other 
and  often  compound  ideas.  There  are  fully 
20,000  such  combinations  known  to-day  to 
Assyriologists. 

The  number  of  inscriptions,  small  and  large, 
discovered  in  Babylonia  up  to  the  present,  is 
about  150,000.  At  Telloh,  the  French  alone 
found  in  one  library  30,000;  and  at  Nippur  the 
University  of  Pennsylvania  secured  20,000,  all 
large  aids  in  our  quest 

This  Babylonian-Assvrian  lan^age  is  Se- 
mitic in  character,  though  its  soil  is  thought,  by 
most  English,  German  and  French  scholars,  to 
be  a  non- Semitic  tongue,  the  so-called  Su- 
merian,  in  which  most  of  the  valuable  finds 
made  by  the  French  at  Telloh  are  written,  and 
some  of  the  inscriptions  found  at  Nippur.  The 
Babylonian-Assyrian  tongue  is  a  half-sister  to 
the  Hebrew  of  the  Old  Testament,  and  has  al- 
ready proved  its  real  value  in  the  interpretation 
of  that  book.    See  Assyria. 

The  People^— The  peoples  best  known  to 
Assyriology  are  Semites.  The  primitive  inhab- 
itants of  Babylonia,  the  predecessors  of  the 
Semitic  population  of  Babylonia  and  Assyria, 
were  probably  a  mixture  of  various  nationalities, 
with  the  Sumerians  in  the  lead.  Whence  the 
Sumerians  or  Semites  came  has  not  been  posi- 
tively ascertained.     The  Semites  were  in  the 
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land  by  4,000  b.c.  Side  by  side  they  lived  and 
amalgamated  in  succeeding  years.  These  Su- 
merians  were  the  predecessors  and  probably  for 
a  long  time  the  contemporaries  of  the  Semites, 
the  one-time-supposed  inventors  of  the  ideo- 
graphic cuneiform  langusige  of  those  countries. 
We  know,  -at  least  from  inscriptions  found  at 
Nim>ur,  tnat  the  Semitic  language  was  in  use 
in  Babylonia  as  early  as  the  4th  miilenium  B.c 
The  population  of  BaWlonia  and  Assyria  in 
later  historic  times  was  Semitic.  Their  location 
made  them  warriors,  for  they  had  to  be  per- 
petually on  the  defense.  The  Babylonians  culti- 
vated the  peaceful  arts  and  were  wide  awake  to 
the  best  things  of  life  in  their  time  and  day. 
The  Assyrians,  on  the  other  hand,  built  up  an 
engine  of  warfare,  a  tremendous  military  ma- 
chme,  that,  under  powerful  leaders,  beat  down 
and  overthrew  nations  on  every  hand.  Someone 
has  compared  Babylonia  and  Assyria  to  Greece 
and  Rome  respectively,  as  fostering  and  further- 
ing different  elements  of  national  life  and  char- 
acter. 

The  Civilization.— One  of  the  marvels  of 
these  ancient  peoples  was  their  advancement  in 
all  that  counts  for  civilization.  Their  govern- 
ments were  monarchical  and  well  organized,  with 
standing  armies  for  their  immediate  protection. 
Their  civil  courts  were  provided  with  ample ' 
laws  for  the  regulation  of  society  and  of  trade.  ^ 
Their  cities  were  advantageously  built,  and  sur- ' 
rounded  with  walls  of  a  magnitude  sufficient  to 
withstand  any  ordinary  attack.  Their  schools 
were  carefully  fostered  and  occupied  a  first 
place  in  their  peaceful  life.  They  cultivated  the 
arts  with  assiduity  and  attained  a  notable  de- 
gree of  perfection  in  some  lines.  Their  archi- 
tecture and  sculpture,  their  language  and  litera- 
ture, are  marks  of  a  people  hi^  in  the  scale  of 
Oriental  civilization.  Of  religious  ritual  and  all 
its  accompaniments  and  organization,  we  have 
a  detailed  description,  which  exhibits  this  as  a 
favorite  side  of  that  early  Sumerian  and  Semitic 
life.  Their  industry  and  trade  activities  were 
such  as  to  place  them  in  the  front  rank  of  com- 
mercial peoples.  Their  amusements  and  sports 
were  of  that  adventurous  and  daring  kind  tibat 
bespeak  the  viriUty  and  strength  of  charac- 
ter found  only  among  a  hardy  and  vigorous 
people.  Their  political  and  commercial  relations 
with  their  nei^bors  were  such  as  mark  an  ad- 
vanced stage  in  cordial  international  affairs. 
Their  methods  of  warfare,  and  their  treatment 
of  their  subjects,  while  often  cruel  and  in- 
human, were  distinguished  l^  a  high  grade  of 
intelligence,  and  more  than  ordinary  genius 
(cf.  Assyria). 

Natural  Resources. —  The  wasteness  and 
barrenness  of  modem  Babylonia  give  little  in- 
timation of  its  early  resources.  Its  flora  was 
?uite  varied  and  useful.  Its  plains  were  plenti- 
ullv  supplied  with  fruit  trees  of  various  kinds, 
such  as  ng-,  olive-,  date-,  palm-,  vine-  and  vari- 
ous nut-trees.  On  the  mountain  sides  were 
found  the  oak,  plane  and  pine  trees  of  different 
varieties.  By  cultivation  the  land  produced 
wheat,  barley,  sesame,  millet,  hemp  and  other 
cereals  and  articles  of  commerce.  The  date- 
palm  was  their  universal  utility  article,  for  from 
It  they  seem  to  have  manufactured  honey,  flour, 
vinegar,  wine  and  raw  material  for  wickerwork. 
The  reed  that  grew  with  such  luxuriance  on 
the  banks  of  the  rivers  and  canals  was  utilized 
for  a  number  of  purposes.    It  served  for  build- 


ing huts,  weaving  mats  and  for  boat-building, 
and  for  layering  mortar  in  the  construction  of 
walls. 

The  absence  of  stone  and  minerals  in  the 
basin  of  the  valley  was  partially  compensated 
for  by  their  proximity  to  the  mountains  on  the 
north  and  east,  though  clay  bricks,  sun-dried 
and  burnt,  were  always  their  chief  building  ma- 
terial. When  marble,  alabaster,  diorite  or  any 
of  the  precious  metals  were  used  they  were 
brought  either  from  their  moimtain  borders  or 
from  distant  lands.  Stone  was  used  for  colossi, 
statues,  wall  decorations,  bas-reliefs  and  some 
inscriptions.  The  precious  metals  were  em* 
ployed  for  making  jewelry,  ornaments,  service- 
able utensils,  decorations  on  buildings  and 
gates  and  for  tablets  upon  which  inscriptions 
were  engraved. 

The  list  of  the  fauna  of  the  country  is  made 
quite  complete  by  the  pictures  found  on  the 
walls  of  the  old  palaces  and  temples,  and  by  the 
catalogues  of  names  preserved  in  their  litera- 
ture. These  reveal  to  us  a  great  variety  of 
valuable  animals.  Among  them  we  find  the  lion, 
the  favorite  game  hunted  by  kings,  the  panther, 
the  wild  ox,  the  fox,  the  wild  boar,  wild  asses 
and  camels  —  especially  in  later  periods  of  his- 
tory. There  were  also  several  kinds  of  gazelles 
and  antelopes  that  played  about  on  the  border 
hills  and  mountains.  Of  domestic  animals,  there 
were  the  horse  in  later  times,  the  ass,  the  camel, 
the  cow,  sheep,  goat  and  dog.  Of  wild  birds, 
the  inscriptions  mention  most  frequently  the 
eagle  and  the  owl;  also  the  swallow,  dove, 
raven,  geese  and  other  waterfowls. 

Qties. —  There  is  no  more  notable  index 
of  a  great  people  than  the  number  and  magni- 
tude of  its  great  cities.  Babylonia-Assyria, 
throu^  the  decipherment  of  the  monuments,  is 
seen  to  have  been  well  dotted  over  with  pros- 
perous cities.  Beginning  in  the  south  and  pro- 
ceeding northward,  we  find  in  that  ancient  day, 
Adab,  Eridu,  Ur,  Ereck  Larsa,  Lagash,  Nisin, 
Nippur,  Borsippa,  Babylon,  Cutha,  Sippar  and 
A^de  (  !) — all  famous  cities  in  the  Babylonian 
kingdoms  and  empires  of  four  millenniums  ago. 
The  earliest  civilization  of  that  valley  was  cen- 
tred in  these  cities,  most  of  which  seem  to  have 
been  originalljr  capitals  of  districts.  There  are 
other  mounds  in  considerable  quantity  that  have 
not  been  identified,  but  which  doubtless  cover 
still  other  cities  that  played  an  important  role 
in  the  life  of  early  Babylonia. 

As  we  advance  into  the  territory  occupied 
by  Assyria  grreat  cities  present  themselves  in  a 
formidable  array.  The  ancient  mother  city  of 
Assyria  was  Assur,  located  on  the  right  bank 
of  die  Tigris,  near  the  modem  Kaldt  SherkUt, 
recently  excavated  by  a  German  expedition. 
As  we  pass  up  the  Tigris  River  of  that  day  the 
next  city  of  importance  that  one  meets  is  Calah, 
or  Nimrud,  on  the  left  bank  of  the  river,  just 
above  the  junction  with  the  Tigris  of  the  Upper 
Zab  River.  This  was  a  palatial  city,  first  tm- 
earthed  by  Layard,  and  then  by  Rassam.  con- 
taining at  least  three  royal  palaces  already 
mentioned.  Off  to  the  east  of  Calah,  on  the  east 
bank  of  the  Upper  Zab,  was  Arbela,  a  city  of 
minor  importance.  Nineveh,  whose  mounds 
stand  on  the  eastem  bank  of  the  Tigris  opposite 
the  modem  Mosul,  was  a  very  ancient  city. 
The  small  stream  or  river  Khosr  passing  be- 
tween the  two  great  mounds  Kuyunjik  and 
Nebi   Yunus,   that   represent   the   remains   of 
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NinevelL  empties  into  the  Tigris.  Sargon  II 
(722-705  B.C.)  built  for  himself  at  KhorsabadL 
north  of  Nineveh,  a  veritable  royal  city,  the 
most  magnificent  building  of  which  was  his 
palace,  uncovered  by  Botta  and  Place.  Its  name, 
Dur-Sargina,  *the  wall  or  fortress  of  Sargon^' 
designates  sufficiently  its  significance  for  his 
reign.  To  the  southeast  of  Nineveh  we  find 
another  city  of  especial  significance  in  the 
reign  of  Shalmaneser  III  (85^-823  b.c.),  Imgur- 
Bel,  on  the  site  of  the  modem  Balawat. 

Adjacent  to  this  valley  were  such  mighty 
cities  and  fortresses  as  Susa  in  Elam  and 
Harran  in  upper  Mesopotamia,  and  Carche- 
mish,  which  the  British  have  partially  exca- 
vated within  the  past  five  years,  with  other 
cities  on  its  western  frontier  —  all  evidence  of 
the  thrift  and  permanency  of  the  civilization 
of  3,000  and  4,000  years  ago. 

Architecture. —  The  building^  of  Baby- 
lonia-Assyria were  modified  architecturally,  no 
doubt,  by  the  character  of  the  material  accessible 
for  their  construction.  Throughout  this  entire 
valley  the  absence  of  stone  led  to  the  use  of 
clay  bricks,  sun-  and  kiln-dried,  for  building 
material.  This,  of  course,  necessitated  a  plain- 
ness of  form  that  admitted  of  little  exterior 
decoration.  The  walls  were  often  built  very 
thick,  of  sun-dried,  with  a  veneer  of  kiln-dried, 
brides.  This  veneer  was  a  protection  against 
the  ravages  of  the  weather  and  the  depredations 
of  robbers,  who  could  readily  dig  through  a 
thick  wall  of  merely  sun-dried  bricks.  The 
strength  of  a  sun-dned  brick  wall  was  some- 
times increased  by  inserting  between  the  courses 
of  bricks,  layers  of  reeds.  The  entire  struc- 
ture was  built  on  an  artificially  raised  mound, 
jMimarily  to  lift  the  building  above  the  danger 
of  the  overflowings  of  the  rivers,  but  later  ap- 
parently because  of  the  age-long  custom  of 
placing  it  on  an  eminence.  The  entrances  to  ' 
the  palaces  and  temples  were  usually  guarded 
by  great  monolithic  colossi,  human-heaaed  bulls 
or  lions,  standing  on  either  side  and  facing  out- 
ward. Within  were  courts  of  different  sizes 
that  served  the  royal  personages  or  their  at- 
tendants. In  immediate  connection  with  each 
palace  or  group  of  royal  buildings,  particularly 
m  Babylonia,  was  the  tower  or  temple.  It  was 
a  structure  that  towered  above  eveiything  else, 
and  rose  from  its  base  to  its  summit  in  a  series 
of  stages,  sometimes  seven,  or  steps,  by  which 
one  ascended.  On  the  top  of  this  massive  pile 
one  would  find  the  image  of  the  god  held  in 
particular  reverence,  or  to  whom  the  tower 
was  dedicated.  There  are  several  remains  of 
these  sacred  structures  found  in  Babylonia  to- 
day. Their  ability  to  withstand  the  ravages  of 
time  is  due  to  the  hard  burnt  bricks  with  which 
they  were  constructed.  The  remains  of  the 
tower  at  Mugheir,  the  ancient  'Ur  of  the 
Chaldees,*  was  built,  according  to  its  present 
indication,  upon  a  platform  20  feet  above  the 
plain;  its  base  was  a  parallelogram  about  200 
feet  by  135  feet. 

One  of  the  niceties  of  these  constructions 
was  their  adaptation  to  the  necessities  and  com- 
forts of  the  people.  There  was  an  admirable 
svstem  of  drainage,  of  hydraulics  in  general, 
that  embodied  some  of  the  best  principles  of 
modem  sanitation.  The  arch  contributed  no 
little  to  the  construction  of  some  of  the  primi- 
tive royal  buildings  of  the  20th  century  B.c. 
(cf.  Assyria). 


ScnlpCure,  Bngraving,  etc^— The  most  pre- 
cious contents  of  the  temples  and  palaces  were 
the  statues  of  the  gods  and  kings,  respectively. 
They  are  the  best  specimens  of  the  sculpture  of 
the  Babyfonian-Assyrian  peoples.  These  works 
of  art  were  often  chiseled  out  of  (fiorite,  as  those 
found  by  the  French  at  Telloh ;  out  of  alabaster, 
as  many  of  the  giant  colossi,  or  out  of  a  basaltic 
rock,  or  black  marble.  The  sculptors,  even  as 
far  back  as  3000  B.C.,  executed  some  wonderful 
woik.  Even  more  striking  and  complicated 
were  their  bas-reliefs,  found  so  numerously  on 
the  walls  of  the  palaces  of  the  Assyrian  kings. 
In  this  species  of  art  there  is  often  superb 
genius  displayed  in  the  introduction  of  many 
figures,  of  warriors,  war-chariots,  cavalry 
charges,  battle  scenes,  sieges*  and  captures  of 
cities,  and  divinities  of  various  grades.  But  in 
all  these  representations  the  modem  student 
must  not  be  disconcerted  because  of  the  lack 
of  perspective.  This  is  one  of  the  charac- 
teristics of  all  early  relief  work  and  painting, 
and  must  be  reckoned  with  in  our  study  of 
those  times. 

Besides  the  large  and  imposing  works  of 
art,  there  were  numerous  small  objects  'that 
occupied  large  attention  and  revealed  some  real 
artistic  skill.  There  were  the  silver  vases  of 
the  time  of  Entemena  (about  2900  b.c),  ivory 
objects  showing  exquisite  workmanship,  gold 
ornaments,  cylinder  seals  reaching  back  to  4000 
B.C.,  of  many  precious  stones  whose  tntaglio 
work  would  be  a  credit  to  this  day.  The 
method  of  executing  such  fine  work  on  the 
hardest  of  precious  stones  is  still  a  puzzle  to 
modem  engravers.  The  decorations  of  Assyr- 
ian and  Persian  palaces  include  also  painting, 
though  of  a  kind  that  reveals  more  cmdeness 
than  the  specimens  of  the  engraver's  art. 

Literature. —  The  discoveries  of  the  last 
three-quarters  of  a  century  have  opened  for  us 
the  doors  to  a  new  library  of  anaent  Oriental 
literature.  These  clay  and  alabaster  volumes 
cover  a  large  ran^e  of  subjects,  and  treat  them 
in  a  manner  entirely  unique.  The  first  that 
attracted  attention  was^  of  course,  the  immense 
amount  of  historical  matter,  found  mainly  in 
the  ruins  of  Assyria.  Another  large  element  in 
these  tablets,  particularly  in  Babylonia,  is  the 
poetry,  pure  Semitic  poetry,  or  interlineated 
with  so-called  Accadian  or  Sumerian  poetry, 
whose  character  is  determined  by  the  presence 
of  parallel  members.  This  poetry  contains 
hymns  to  the  gods,  penitential  psalms,  incanta- 
tions, magical  formulae,  and  even  epics  of  sur- 
prising strength.  Examples  of  this  poetry  in 
Assyria  were  copied  from  Babylonian  originals, 
as  Assyria  was  notably  weak  in  its  literary  abil- 
ity. Then  there  are  legends,  mythology  and 
popular  treatments  of  technical  subjects.  We 
find  also  treatises  that  are  geographical,  biolog- 
ical, geological;  tablets  that  are  commercial  in 
character,  recording  loans,  deeds,  rents  and 
trades;  long  lists  of  matter  that  is  purely 
linguistic,  for  it  deals  with  signs  and  thfeir 
values;  a  codified  system  of  laws  that  touched 
almost  every  complication  in  the  complexities 
of  Babylonian  life;  letters,  domestic  and  intei^ 
national,  that  reveal  both  the  .home  customs 
of  the  nation  and  their  foreign  relationships 
and  authority. 

Myth  and  Legend.^ — The  poems  that  are 
sometimes  called  epic,  in  the  literature  of  Babv- 
lonia,  are  based  upon  events  that  are  usually 
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termed  mythical.  The  epic  and  mythical  ele- 
ments are  so  thoroughly  commingled  that  the 
entire  narrative  may  be  termed  mythological. 
The  scenes  depicted  are  those  between,  gods  and 
gods,  and  between  gods  and  men,  and  oU|er 
creatures.  The  most  famous  stories  classined 
as  mythology  are  the  so-called  creation  epic, 
the  epic  of  Gilgamesh,  of  the  eleventh  tablet  or 
poem  in  the  Babylonian  story  of  the  deluge. 
There  are  several  legends  and  fragments  of 
legends  which  have  received  careful  study  in 
recent  years,  whose  matter  is  arranged  on  the 
customary  Babylonian  poetical  plan.  Some  of 
these  are,  the  descent  of  Ishtar  into  the  world 
of  departed  spirits,  the  Namtar  legend,  the 
Adapa  and  Etana  legends,  and  leprends  of  va- 
rious gods.  Some  of  these  entertaining  literary 
stories  take  their  place  for  real  merit  and  in- 
terest beside  the  best  legendary  lore  of  ancient 
Greece.  Their  archaeolo^cal  value  is  often  con- 
siderable, and  their  relation  to  the  religious  life 
of  Bafylonia-Assyria  immeasurable. 

Rehgion. —  The  primitive  religion  of  Baby- 
lonia was  doubtless  the  worship  of  the  different 
powers  of  nature.  These  became  personified 
and  everything  that  took  place  in  the  world  was 
simply  the  result  of  the  action  of  some  particu- 
lar god,  who  stood  above  man  in  the  scale  of 
being,  and  executed  all  movements  in  the  espe- 
cial sphere  where  he  was  supreme.  The  repre- 
sentatives of  these  divinities  on  the  monuments 
are  seen  sometimes  to  be  men.  and  at  other 
times  to  be  part  man  and  part  beast  and  bird. 
Those  in  the  form  of  men  possessed  attributes 
like,  but  far  superior  to,  man.  Since  they  rep- 
resented different  powers  in  nature,  none  of 
them  was  all-powerful.  Their  functions  lay  in 
special  lines,  and  for  these  they  were  wor- 
shipped. In  Assyria  the  gods  as  a  whole  were 
practically  borrowed  from  Babylonia.  But 
Asshur,  the  great  divinity  of  Assyria,  stood 
alone,  unique  in  all  the  Mesorotamian  pantheon  . 
and  supreme  in  Assyria.  The  chief  gods  of 
Babylonia,  those  that  were  supreme  in  its 
nantheon,  were  three,  Anu,  the  god  of  heaven: 
Bel,  the  god  of  the  earth,  and  Ea,  the  god  of 
the  abyss  and  of  secret  knowledge.  These  great 
three  were  followed  by  another  triad,  who  reg- 
ulated light  and  the  weather,  namely,  Shamash, 
the  sun-god.  Sin,  the  moon-god,  and  Ramman 
or  Adad,  the  weather-god.  These  six  divinities 
were  localized,  in  that  each  was  the  patron  deity 
of  some  city.  For  example^  Anu  was  the  patron 
deity  of  Erech,  Bel  of  Nippur,  Ea  of  Eridu, 
Shamash  of  Larsa  and  Sippar.  and  Sin  of  Ur 
(of  the  Chaldees).  There  is  a  long  list  of  other 
gods  and  goddesses  who  were  doubtless  re- 
lated to  the  two  chief  triads,  but  tip  to  the  pres- 
ent time  this  relationship  in  all  cases  cannot  be 
determined.  Slightly  aside  from  the  lists  al- 
ready named  we  find  the  great  goddess  Ishtar, 
one  of  whose  feats  is  described  in  the  legend, 
^Descent  of  Ishtar. > 

Worship. —  The  chies  of  Babvlonia-Assvria 
were  well  supplied  with  temples  in  which 
the  gods  were  devotedly  and  assiduously  wor- 
shipped. Indeed, 'this  worship  was  an  essential 
element  in  the  life  of  the  Babylonians,  to  a 
greater  extent  than  among  the  Assyrians.  The 
temples  were  the  most  elaborate  buildings  of 
Bat^lonia,  and  were  under  the  immediate  direc- 
tion of  the  priesthood,  the  most  powerful  class 
of  men,  next  to  the  king,  in  the  nation.  Baby- 
lonian    inscriptions,     particularly,     enumerate 


many  temples  in  the  chief  cities  that  were  dedi- 
cated to  die  patron  deity  of  each  several  city. 
Each  temple  had  an  organization  of  official 
priests,  whose  duties  included  the  preservation 
and  propagation  of  the  worship  of  the  god  of 
that  temple^  and  the  ritual  and  traditions  thereof. 
The  king  was  the  great  overlord  or  guardian 
of  the  temple,  and  spared  no  means  to  keep  it 
in  a  thoroughly  good  state  of  preservation  and 
to  increase  its  popularity  among  his  subjects. 
The  support  of  the  priesthood  was  provided 
for  by  revenues  produced  b^  the  lands  attached 
to  the  temple,  or  belongmg  thereto,  supple- 
mented ^  regular  offerings.  These  priests,  as 
those  in  Egypt,  were  the  most  influential  men  in 
the  kingdom,  for  they  controlled  the  religious 
life  of  the  community  and  had  no  small  part 
in  the  affairs  of  political  and  civil  life.  They 
were  probably  the  best  educated  men  in  the 
nation,  and  by  their  learning  filled  the  offices 
that  required  a  somewhat  broad  training,  such 
as  scribes,  historians  and  librarians. 

The  regular  duties  of  the  priests  in  connec- 
tion with  the  temple  service  were  (1)  to  offi- 
ciate at  all  the  re^larly  appointed  services  of 
the  temple,  including  the  monthlv  and  annual 
set-feasts,  and  (2)  to  carry  out  the  W9rshipful 
desires  of  any  individual  worshipper.  The 
minutise  of  conditions  regnant  in  temple  service 
are  voluminous  and  touch  almost  every  condi- 
tion of  life.  Some  of  the  incantations  and 
fsalms,  already  referred  to,  preserve  the  peti- 
tions that  must  be  recited  by  the  suppliant. 
Other  tablets  enumerate  the  great  variety  of 
offerings  that  must  be  presented  to  the  gods 
to  secure  their  good-will  and  blessings.  The 
multiplicity  of  such  requirements  easily  kept 
an  army  of  priests  busy  m  the  great  temples  of 
the  principal  cities  of  Babylonia-Assyria. 
f  Sources  of  Babylonian-Assyrian  History. 
-—  Before  the  excavations  of  the  last  75  years  m 
the  niins  of  Babylonia-Assyria,  the  two  main 
sources  of  the  history  of  the  peoples  and  coun- 
try in  our  theme  were  (1)  the  books  of  the  Old 
Testament,  and  (2}  the  second-hand  narratives 
of  Berosus,  Manetho  and  Josephus,  with  a  few 
scattered  statements  and  some  questionable 
narrative  in  Greek  and  Roman  writers.  The 
discoveries  in  the  ruins  of  Mesopotamia  have 
now  ^ven  us  first-hand  information  of  the 
best  land,  narratives  just  as  they  were  written 
down  by  the  original  scribes,  and  not  copies 
made  from  age  to  age,  as  are  the  works  above 
referred  to.  These  clay,  stone  and  metal  rec- 
ords stretch  not  continuously  as  yet,  but  widi 
breaks  here  and  there,  from  at  least  4000  b.c. 
down  through  the  fall  of  Babylon  before  the 
army  of  Cyrus  538  B.C.  Of  course,  they  cannot 
be  regarded  as  infallible,  but  are  still  for  our 
purpose  reasonably  reliable.  They  give  us,  at 
least,  a  new  panorama,  of  the  most  vivid  kind, 
of  the  great  nations  that  moved  down  the  ave- 
nue of  time  in  Babylonia  for  nearly  4,000  years. 

Chronology.— The  chronology  of  Baby- 
lonia must  be  described  in  part  separately  from 
that  of  Assyria.  The  early  Babylonians  reck- 
oned events  from  some  great  calamity  or  oc- 
currence, such  as  the  destruction  of  a  city,  the 
dedication  of  a  temple,  or  the  opening  of  a  new 
irrigating  canal.  Later  down  in  the  history 
they  counted  time  by  the  years  of  a  reigning 
king.  There  were  several  early  dynasties  in 
Babvlonia  whose  succession  of  rulers  is  pretty 
well  established.     Such  are  those  of   Sumer, 
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Akkad,  Nisin,  Larsa  and  Babylon,  whose  be- 
ginnings fall  approximately  within  3000  to  2200 
B.C.  (cf.  King,  ^A  History  of  Sumer  and  Ak- 
kad,>  appendix  2,  and  <A  History  of  Babylon,^ 
appendices).  The  ^List  of  Kings,^  a  list  of 
the  kings  (not  complete)  of  Babylon  from  about 
2400  B.C.  to  625  B.C.,  by  dynasties,  with  the 
length  of  reign  of  each  king  and  of  each  dy- 
nasty, and  the  so-called  ^  Babylonian^  Chron- 
icle,^ consisting  of  a  record  of  events  in  Baby- 
lonia and  Assyria  from  about  745  B.C.,  early  in 
the  reign  of  Nabonassar,  to  669  B.C.,  the  begin- 
ning year  of  the  reign  of  Shamash-shum-ulan, 
are  valuable  documents.  The  Ptolemaic  Canon, 
which  has  some  reliable  features,  also  begins 
with  Nabonassar's  reign.  Besides  these  guides 
there  are  references  here  and  there  that  both 
serve  as  checks  and  give  us  fixed  points  from 
which  and  toward  which  we  may  figure.  One 
of  the  most  striking  is  that  mentioned  by  Na- 
bonidus  (555-538  b.c.)  on  one  of  his  cylinder 
inscriptions.  He  there  states  that  an  inscrip- 
tion of  Sargon  which  he  found  in  the  comer- 
stone  of  a  temple  had  been  deposited  in  its  hid- 
ing place  3,200  years  beforje  his  day,  or  about 
3750  B.C.  The  more  we  find  of  ancient  Baby- 
lonian facts  the  less  probable  the  correctness 
of  this  date  seems  to  be.  It  should  be  reduced 
about  1,100  years.  Then  there  are  chronological 
notes  and  hints,  such  as  the  statement  that 
Buma-buriash  lived  700  years  after  Ham- 
murabi, that  Marduk-nadin-akhe  defeated  Tig- 
lathpileser  I  418  years  before  Sennacherib  con- 
quered Babylon.  Each  such  hint  furnishes  a 
valuable  dieck  on  the  whole  chronological 
scheme,  and  aids  the  scholar  in  his  construc- 
tion of  a  vatid  and  reliable  list  of  rulers  and 
events,  even  though  for  the  present  there  are 
some  wide  and  embarrassing  gaps  in  the  period 
covered  by  the  early  history  of  Babylonia.       \ 

Assyrian  chronology  follows  a  unique  plan. 
It  names  the  years  after  certain  officers,  termed 
eponyms,  whose  term  of  office  extended  over 
but  one  year.  Lists  of  these  eponyms  have 
been  found  stretching  from  893  B.C.,  during  the 
reign  of  Adad-niran  III  (911-889  b.c.)  down 
to  Assurbanipal  (668-626  b.c.).  On  some  of 
these  lists  we  find  merely  the  name  of  the 
eponym,  on  others  there  is  found  the  name  of 
dbe  lang  in  authority  (in  fact  he  usually  was  an 
eponym  at  some  time  during  his  reign),  and 
some  one  chief  event  of  each  year.  The  suc- 
cession of  events  between  the  limit  years  men- 
tioned above  is  now  positively  known.  To  verify 
our  calculation  that  these  Assyrian  records  are 
correctly  poised  in  time,  we  find  that  in  the 
month  of  Sivan,  year  of  the  eponymy  of  Pur- 
Shagalti,  there  was  a  total  eclipse  of  the  sun  in 
Nineveh.  Astronomers  have  located  this  same 
eclipse  on  June  15,  763  b.c.,  thus  giving  us  a 
fixed  point  for  our  calculations,  and  for 
settling  specifically  the  dates  of  the  entire  As- 
syrian eponym  lists. 

The  Historical  Periods  ^  Babylonia.— The 
history  of  Babylonia  may  be  roughly  divided 
into  three  periods:  (1)  That  stretch  of  time 
reaching  from  the  remotest  recorded  events 
down  to  the  time  of  the  consolidation  of  the 
city-kingdoms  of  Babylonia  under  Hammurabi 
at  Babylon  about  2130  b.c.  ;  (2)  the  time  included 
between  Hammurabi's  supremacy  and  626  b.c.« 
the  death  of  Assurbanipal,  last  great  king  of 
Assyria,  and  the  rise  of  Nabopolassar.  first 
king  of  the  new  Babylonian  kingdom ;  (3)  be- 


ginning of  Nabopolassar's  reign  (625  b.c.)  to 
the  fall  of  Babylon  before  Cyrus  (538  b.c.). 

First  Period  — Babylonia.— The  begin- 
nings of  this  period  are  enveloped  in  fog.  Scat- 
tered fragments  of  antiquities  and  ardbaic  in- 
scriptions tell  a  broken  tale  of  a  very  remote 
antiquity.  Telloh.  Nippur,  Babylon  and  Susa 
have  3rielded  to  the  excavator  many  evidences 
of  an  extreme  antiquity  and  have  put  into  our 
hands  material  for  beginning  to  estimate  some 
of  the  elements  of  such  early  civilizations. 
Some  of  the  earliest  kings  were  those  who 
ruled  over  Sumer,  Akkad^  Nisin,  Larsa,  Erech, 
Lagash  and  Babylon,  which  occupied  territory 
on  either  side  of  the  Tigris  and  Euphrates 
rivers.  Other  kingdoms  in  this  early  period, 
about  3400  b.c.,  were  Kish  and  Ur.  The  formal 
name  of  a  governor  in  this  earliest  a^e  was 
potest,  Lugal-zag-gi-si,  however.  King  of 
Erech,  apparently  a  Semitic  name,  designates 
himself  'King  of  Erech,  King  of  the  world,* 
but  calls  his  father  Ukush,  ^potest  of  (}ishban.» 
Other  kings  of  this  very  early  period  were 
Ur-Nina,  the  foundations  of  whose  palace  at 
Telloh  are  to  be  seen  in  the  first  illustration. 
Lagash  seized  and  maintained  authority,  among 
others,  over  Gishban,  Kish,  Erech,  Ur  and 
Larsa.  These  events  must  have  occurred  about 
3400  B.C 

About  2650  B.C.,  according  to  the  corrected 
reckoning  of  Nabonidus,  already  mentioned,  we 
find  Sargon  I  in  power,  swaying  his  sceptre  to 
the  westward  as  far  as  the  shores  of  the  Med- 
iterranean Sea.  His  son,  Naram-Sin,  carried 
on  the  extensions  of  his  father's  kingdom 
until  he  included  in  his  realm  northern  Syria, 
northern  Arabia,  Mesopotamia  and  Elam.  He 
designates  himself,  therefore,  ^Kinj?  of  the 
four  quarters  of  the  world."  There  is  a  break 
in  the  records  at  this  point.  The  next  ruler, 
rather  potest,  of  Lagash  apparently  inaugurates 
a  new  reign,  that  enfolds  within  its  borders  the 
sway  of  all  southeastern  Babylonia,  including 
also  Elam.  This  patesi  was  Giiidea,  one  of  the 
most  famous  rulers  of  this  valley,  at  about 
25(X)  B.C.  The  accompanying  cut  represents  one 
of  his  inscribed  statues  of  black  diorite  found 
at  Telloh,  around  which  we  find  366  lines  of 
writing  very  artistically  cut  into  this  hard  stone. 
On  the  lap  of  the  statue  there  is  a  plan  of  a 
building,  designed  in  exact  proportions,  reveal- 
ing the  standard  of  measurements  current  in 
Gudea's  day.  His  numerous  inscriptions  tell  us 
of  his  world-wide  commercial  activity,  though 
his  political  power  may  not  have  included  more 
than  Elam  outside  of  Babylonian  territory.  The 
power  of  the  patesis  of  Lagash  stretched  over 
some  time,  and  was  a  distinct  force  in  the  civ- 
ilization of  lower  Babylonia.  We  have  also  the 
names  of  several  kings  of  Ur,  of  Nisin,  of 
Erech,  of  Larsa  and  of  some  smaller  cities, 
whose  exact  location  in  the  chain  of  history  is 
not  as  yet  fixed. 

Second  Period— Babylonia:  Ist  to  3d 
Dynasties.  Beginniiif  of  Assyria,  2232-1181 
B.C. —  The  isolated  city-kingdoms  of  Baby- 
lonia had  already  existed  for  centuries,  with 
here  and  there  a  ruler  who  had  been  able  to 
gain  the  supremacy  over  one  or  more  of  his 
neighbors  for  a  time.  But  the  mak  above  all 
others  who  unified  these  scattered  realms  under 
his  own  sceptre,  with  Babylon  as  a  centre,  was 
Hammurabi,  whose  long  reign  of  55  years  be- 
gan about  2130  B.C.    He  greatly  improved  the 
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internal  condition  of  his  own  country,  both  ma- 
terially and  politically,  and  carried  his  conquests 
to  Elam,  as  had  Sargon  I,  his  predecessor  by 
500  3rears.  Hammurabi's  influence  and  power 
for  the  .welfare  of  his  subjects  have  been 
brought  out  anew  by  the  discovery  at  Susa,  in 
December  1901-January  1902,  by  M.  T.  de  Mor- 
gan at  the  head  of  the  French  expedition,  of  a 
code  of  laws  which  had  been  compiled  under 
his  direction  and  orders.  This  remarkable  doc- 
ument shows  that  Hammurabi's  government 
was  thoroughly  regulated,  for  it  provides  laws 
now  intact  to  the  number  of  243,  to  govern  the 
complexities  of  commercial,  social  and  official 
life.  Successive  kings  of  this  1st  dynasty, 
founded  about  2232  b.c.  by  Sumu-abu,  are 
known  as  yet  but  slightly,  though  many  con- 
tract tablets  belonging  to  this  period  have  been 
found. 

The  2d  dynasty  in  the  <List  of  Kings^ 
began  in  1927  b.c.  and  consists  of  11  rulers, 
about  whom  we  know  nothing.  It  is  thought 
that  during  their  reign  the  Kassites  made  their 
way  into  Babylonia  from  the  countries  of 
Media  and  Elam  and  secured  a  hold  on  the 
throne. 

The  3d  dynasty  in  the  <List  of  Kings,^ 
beginning  at  1757  B.C.,  is  made  ui>  of  36  kings, 
but  only  a  few  names  at  the  beginning  and  at 
the  close  are  preserved.  The  ^Synchronous 
History,  >  however,  supplements  this  lacuna  in 
some  respects  and  gives  us  an  idea  of  the  rela- 
tions of  this  djmasty  to  Assyria.  In  fact, 
early  in  this  dynasty  the  former  little  colony 
of  As^ria,  which  had  migrated  from  Babylon 
some  time  about  2500-2300  b.c.,  rebelled  against 
its  mother-country.  Babylon,  and  secured  its 
independence.  Its  nrst  king  of  whom  we  know 
the  name  was  Bet-Kapkapu  (about  1900  b.c.), 
mentioned  by  Adad-nirari  IV  (810-781  b.c.)  as 
an  early  king  on  the  Assyrian  throne.  Ashur- 
bel-nishishu  is  the  first  king  about  whom  we 
know  anything  of  value.  He  ruled  about  1480 
B.C  and  was  on  friendly  terms  with  Kara- 
indashi.  a  king  of  the  3a  Babylonian  dynasty. 
Several  successive  Assyrian  kings  seem  to  have 
perpetuated  this  friendship,  but  jealousy  and 
hostility  sprung  up  and  there  were^  repeatedly, 
clashes  of  arms,  in  which,  on  the  whole,  the 
young  and  vigorous  Assyrian  kingdom  was  vic- 
torious. One  of  the  notable  Assyrian  kings  of 
this  period  was  Shalmaneser  I,  who  ruled 
about  1300  B.C  His  great  campaigns  against  the 
territory  northwest  of  Assyria  are  celebrated  in 
the  records  of  Assumasirpat  (884-^858  b.c.). 

Second  Period --Babylonia:  4th  to  7th 
Dynasties.  Assyria*  1180-^997  B.C.— We  do 
not  know  the  name  of  the  founder  of  the 
4th  Babylonian  dynasty.  It  came  into  being 
about  1180  B.C.  The  ^List  of  Kings'  is, 
unfortunately,  mutilated  so  that  we  have  only 
portions  of  the  names  of  the  last  three  kings. 
The  ^Synchronous  History^  fills  part  of  the 
fi^P  by  giving  some  of  the  relations  between 
Babylonia  and  Assvria  during  the  life  of  this 
dynasty.  These  relations  were  hostile  in  some 
of  its  earlier  years,  when  Nebuchadrezzar  I 
(1140  B.C.)  was  on  the  throne,  and  the  battle 
went  against  the  Babylonians.  Then  Marduk- 
nadin-akhe,  a  Babylonian  king,  wrested  victory 
from  the  Assyrians.  Tiglathpileser  I  (1107 
B.C.),  King  of  Assyria,  on  the  other  hand,  com- 
pletely routed  the  same  Babylonian  king:,  cap- 
tured a  number  of  cities  in  north  Babylonia, 


and  even  the  city  of  Babylon  itself.  Succeed- 
ing kings  of  this  Babylonian  dynasty  and  of 
Assyria^  made  treaties  of  peace,  and  for  the 
time  being  ceased  their  wasteful  warfare.  Of 
all  the  Assyrian  kings  who  reigned  in  the  time 
of  this  Bab^rlonian  c^asty,  Tiglathpileser  I  was 
the  most  vigorous^  aggressive  and  successful. 
His  example  fumishedf  an  inspiration  for  all 
succeeding  Assyrian  rulers,  and  his  conquests, 
related  in  full  in  his  cylinder  inscription,  give 
us  a  fine  specimen  of  early  Assyrian  historical 
writing. 

The  5th  Babylonian  dynasty  (about  1046- 
1024  B.c)  consisted  of  three  kings  whose  full 
time  of  reigning  was  21  years  and  five  months. 
It  has  been  called  the  "Sea-land*  dynasty,  be- 
cause it  is  thought  probable  that  the  Chaldeans 
about  the  head  of  the  Persian  Gulf  were  the 
occupants  of  the  throne.  At  least,  it  is  prob- 
able that  the  country  was  in  political  confusion 
during  the  life  of  this  dynasty. 

The  6th  dynasty  (about  1024-1003  b.c.) 
like  its  predecessor,  had  just  three  kings,  cover- 
ing 20  years  and  three  months,  of  whose  acts 
very  little  is  known. 

A  gap  of  about  100  years  is  found  at  this 
place  in  our  sources,  a  part  of  which  is  attrib- 
uted to  an  Elamite  dsmasty  of  one  king  who 
ruled  six  years. 

Assyrian  history  likewise  has  a  gap  of  more 
than  1(X)  years  (1070-950  b.c.).  The  <Synchro- 
nous  History^  leaves  us  in  the  dark  in  this 
period. 

Second  Period  —  Babylonia:  8th  Djrnas- 
tv,  996-815  B.C.  Assyria  about  930-783 
B,C.— The  8th  dynasty  of  Babylon  is  sup- 
posed to  have  been  native  Ba^lonian,  and  oc- 
cupied the  throne  from  about  996  to  ca.  815  b.c. 
The  kings  who  ruled  in  Babylon  during  these 
2Q0  years  fought  a  losing  battle  with  the  As- 
syrians, for  in  almost  every  clash  the  Assyrian 
was  victorious.  Though  many  of  die  names  of 
the  early  kings  of  this  dynasty  are  lost,  we 
know  those  of  the  kings  who  waged  war  with 
Assyria  during  the  larger  portion  of  the  life  of 
the  dynasty.  With  this  dynasty  the  <  Synchro^ 
nous  History >  closes. 

The  Assyrian  records,  the  <Eponym  Canon,  > 
begin  in  this  period,  at  893  B.C.,  and  give  us 
a  continuous  annual  list  down  to  666  b.c.  One 
of  the  most  notable  Assyrian  kings  of  this  pe-^ 
riod  who  have  left  us  their  records  was  Assur- 
nasirpal  (884-858  b.c.).  This  king  was  one  of 
the  most  energetic  and  aggressive  monarchs  of 
Assyria.  He  established  Assyria's  authority  in 
every  direction,  even  to  the  coasts  of  the  far- 
off  Mediterranean  Sea.  His  reign  was  vigor- 
ous, cruel  and  even  barbaric.  Locally,  he  built 
a  great  palace  at  Calah,  and  one  at  Nineveh, 
and  restored  the  temple  of  Ishtar  at  the  latter 
place.  His  son,  Shalmaneser  III  (858-823 
B.C.),  still  further  extended  the  limits  of  his 
paternal  realm  by  including  lakes  Van  and 
Urumiyeh,  in  Armenia,  and  bNCcoming  protector 
of  Babylon.  To  students  of  the  Old  Testament 
his  reign  assumes  more  than  ordinary  import- 
ance, for  he  was  the  first  Assyrian  king  to 
come  into  contact  with  the  Hebrew  nation  of 
Palestine.  He  mentions  *Ahab  of  Israel*  and 
•Jehu,  son  of  Omri,*  both  of  whom  became  his 
subjects  in  the  Westland.  The  accompanying 
illustration  presents  four  of  the  five  reliefs  on 
one  of  the  four  sides  of  the  famous  Blade  Obe- 
lisk of  Shalmaneser  III.    These  four  represent 
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the  tribute  paid  by  four  forci^  countries  to 
the  Assyrian  king.  The  inscription  over  the 
first  relief  reads:  ^Tribute  of  Sua  of  the  land 
of  Guzan,  silver,  gold* ;  over  the  second :  *Tjrib- 
ute  of  Jehu,  son  of  Omri,  silver';  over  the 
third :  ^Tribute  of  the  land  of  Mutsri,  double- 
humped  dromedaries®;  over  the  fourth:  *Trib- 
ute  of  Merodach-abil-utsur  of  the  land  of  the 
Sukhites.'  These  four  reliefs  and  inscriptions 
are  only  the  first  of  four,  the  other  three  being 
found  on  the  odier  three  sides  of  the  obelisk. 
Shalmaneser's  son,  Shamshi-Adad  V  (823-810 
B.C.),  succeeded  him  on  the  throne,  and  rescued 
the  kingdom  from  a  rebellion  which  had  been 
stirred  up  by  a  brother.  His  only  notable  con- 
quest was  over  Babylon  under  command  of 
King  Marduk-balatsu-ikbi. 

The  next  king  of  Assyria  was  Adad-nirari 
IV  (810-781  B.C.),  son  and  successor  of  his 
father.  His  was  a  prosperous  rei{^,  reaching 
to  Tyre,  Sidon,  Palestine  and  Philistia.  Even 
Mari,  king  of  Damascus,  yielded  submission 
to  his  sway. 

As  in  Babylonia,  so  the  next  rulers  in  As- 
syria, three  in  number,  amounted  to  little. 

Assyrian  Supremacy:  Tiglathpileser  IV, 
Babylonian  Subjection. —  Assyria's  three 
lethargic  rulers  between  783  and  745  left  no 
records  that  deserve  mention.  But  their  great 
successor,  Tiglathpileser  IV  (74S-727  b.c),  re- 
deemed the  ancient  reputation  of  Assyria.  This 
new  king,  although  a  usurper,  revolutionized 
the  policy  and  methods  of  the  Assyrian  empire. 
He  pushed  out  the  boundaries  of  Assyria  far- 
ther than  any  predecessor  on  the  throne.  He 
completely  subdued  Syria,  Palestine  and 
Philistia.  According  to  his  own  records  he, 
more  than  any  other  Assyrian  monarch,  came 
into  close  contact  with  the  Hebrews.  The 
Hebrew  monarchies  were  subservient  to  his 
sway.  He  mentions  Menahem,  Pekah  and 
Hoshea,  kings  of  the  northern  kingdom,  and 
Uzziah  and  Ahaz,  Idngs  of  the  southern  king- 
dom. To  him  also  is  to  be  attributed  the  policy 
of  deportation  of  captives  from  a  given  dis- 
trict, and  importation  into  that  same  district  of 
peoples  from  distant  districts,  in  order  thereby 
to  orevent  the  possibility  of  uprisings  and  re- 
bellion. He  also  inaugurated  a  kind  of  local 
self-government,  or  provincial  districts^  as  parts 
of  his  administrative  policy,  thus  making  a  de- 
cided advance  ov^r  the  reigns  of  his  prede- 
cessors. 

The  next  Babylonian  king  of  whom  we  know 
anything  of  consequence  is  Nabonassar  (747- 
734  B.c),  mentioned  in  the  Canon  of  Ptolemy, 
as  well  as  in  the  <Li$t  of  Kings^  and  the  ^Baby- 
lonian (Thronicle.^  But  from  this  time  down 
to  the  rise  of  the  new  Babylonian  empire,  Baby- 
lon was  everywhere  practically  in  the  hands 
of  Assyria,  though  there  were  some  sanguinary 
struggles  for  the  supremacy. 

Sargon  II,  722-705  B.C.— Tiglathpile- 
ser's  successor  was  Shalmanescr  V  {121-122. 
B.C.),  about  whom  we  know  little,  as  none  of 
his  inscriptions  have  been  found.  He  blockaded 
Tyre  for  five  years,  and  on  the  treacherous  re- 
volt of  Hoshea,  King  of  Samaria,  laid  siege  to 
that  city  (724  B.c.)  but  did.  not  take  it.  His 
successor  was  Sargon  11,  whose  first  act  was 
the  capture  of  Samaria  in  722  and  the  deporta- 
tion of  the  Jewish  captives  to  various  parts  of 
his  empire.  He  overthrew  the  combined  forces 
of  Ellam  and  Babylon.    In  717  he  besieged  and 


captured  the  city  of  Carchemish  belonging  to  the 
Hittites.  This  Sargon  was  a  master  ruler,  who 
not  only  subdued  and  held  in  subjection  ^e 
peoples  on  the  east  coast  of  the  Mediterranean 
Sea,  but  also  with  indefatigable  skill  .put  down 
Merodach-baladan  of  Babylon  and  his  at- 
tempted conspiracy  (cf.  Isa.  xxxix).  Sargon's 
great  home  achievement  was  the  construction 
of  that  colossal  palace  at  Khorsabad,  north- 
northeast  of  Nineveh,  that  was  first  discovered 
by  Botta  in  1842,  as  already  described. 

Sennacherib,  705-^80  B.C.— Sargon  II 
was  assassinated  in  his  new  palace  at  Khorsa- 
bad in  705  B.a  and  was  succeeded  by  Senna- 
cherib, his  son.  This  vigorous  ruler  conducted 
at  least  three  successful  campaigns:  (1)  against 
the  Westland:  Syria,  Phoenicia,  and  Palestine 
(701  B.c),  when  he  overran  Judah.  carried -off 
200,150  captives,  threatened  Jerusalem,  making 
Hezekiah  his  subject,  and  met  and,  according 
to  his  own  records,  defeated  an  Egyptian  army 
at  Elteku;  (2)  in  an  expedition  against  Elam 
(693  B.c)  he  was  only  partially  successful,  not 
quite  reaching  the  capital,  Susa;  (3)  in  689  he 
sacked,  burned  and  practically  destroyed  the 
city  of  Babylon  in  revenge  for  the  rebellious 
acts  of  its  former  ruler  and  inhabitants.  Senna- 
cherib removed  the  capital  from  Calah  to 
Nineveh,  and  erected  for  himself  a  magnificent 
palace  in  that  newly-made  capital  of  the  unified 
Assyrian-Babylonian^  empire.  Other  public 
works  of  an  extensive  nature,  such  as  walls, 
gates,  moats,  arsenals  and  water  suoply,  were 
the  objects  of  his  energy.  Sennacherib  was 
murdered  by  one  of  his  sons,  according  to  the 
^Babvlonian  Chronicle,  >  and  was  succeeded  by 
Elsarhaddon,  his  son,  who  was  not  implicated 
in  the  conspiracy. 

Bsarhaddon,  680-668  B.C.;  Assurbanipal, 
66&-626  B.C.— Sennacherib's  son,  Esarhad- 
don,  made  one  of  his  residences  at  Babylon, 
carried  on  a  successful  warfare  against  the 
mountaineers  to  the  north  and  northeast,  and 
was  the  first  Assyrian  ruler  to  carry  his  con- 
quests into  Egypt.  In  670  b.c.  he  crossed  the 
frontier  of  that  age-old  land,  took  Memphis, 
and  carried  his  arms  as  far  as  Thebes,  driving 
the  Ethiopian  monarch  of  Egypt,  Tirhaqa,  back 
into  his  home  land.  He  was  the  first  king  of 
Assyria  who  could  add  to  his  title,  Egypt, 
Paturisi  (biblical,  «Pathros»)  and  Kus  (biblical, 
*Cush,»  ^Ethiopia*).  He  associated  with  him 
on  the  throne  his  son  Assurbanipal  (669).  In 
his  list  of  22  tribute-paying  kings  of  the  West- 
land  we  find  ^Manasseh  of  Judah.^  His  suc- 
cessor was  his  son,  AssurMuiipal  (the  *Sar- 
danapalus'^  of  the  Grreeks,  and  •Osnappar*  of 
Ezra  iv,  10).  Egypt  had  revolted  about  the 
time  of  the  death  of  Esarhaddon,  and  thus 
necessitated  the  early  attention  of  Assurbanipal 
to  hold  it.  He  was  completely  successful,  driv- 
ing back  the  rebel  Tirhaqa  and  re-establishing 
his  authority  over  the  whole  land.  A  second 
expedition  was  required  again  in  663  B.C.,  when 
the  land  was  completely  reconquered  and  As- 
syrian authority  re-established.  Very  soon, 
however,  Psammeticus  of  Egypt,  with  the  help 
of  foreign  trooi)s,  threw  off  uie  yoke  of  As- 
syria. Assurbanipal's  great  work  was  the  con- 
quest of  Babylon  and  his  rebellious  brother 
Shamash-shum-ukin  in  647  B.C. ;  and,  after  sev- 
eral terrific  battles,  the  crushing  of  the  power 
of  the  Elamites  in  640  b.c.,  by  the  capture  and 
destruction  of  their  great  capital,  Susa.    These 
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Colossal  rtalitkify  ackieveitienti  iniilced  the  cul- 
mination of  Assyria's  career,  for  henceforth 
there  was  a  rapicl  decline  (see  Assyria).  A&- 
surbanipal's  notable  contribution  to  the  history 
of  literature  was  his  causing  to  be  collected  and 
copied  for  his  royal  library  at  Nineveh  many 
of  the  most  famous  pieces  of  literature  found 
in  the  libraries  of  Babybn.  The  last  years  of 
his  reign  are  wrapped  m  obscurity. 

Third  Periodf — Babylonia:  Rise  of  the 
Neo-Babylonian  Bmpire  625  B.C.  Fall  of 
Assyria,  606  B.C.— Almost  simultaneotisly 
with  the  death  of  Assurbanipal  (626  B.c)  we 
find  one  of  his  former  generals,  Nabopolassar, 
a  Chaldean  by  descent,  securing  the  throne  of 
Babylon  for  himself  (625-605  b.c.}.  While  he 
was  developing  and  extending  his  influence  and 
grasp  over  the  territory  that  was  naturally  trib- 
utary to"  Babylon,  momentous  events  were  oc- 
curring in  the  north  country,  in  and  about  As- 
syria. The  growing  Median  power  threatened 
its  very  life.  One  son  of  Assurbanipal,  Assur- 
etil-ilani  and  possibly  a  brother,  Sin-ahar- 
ishkun,  occupied  the  Assyrian  throne,  the  for- 
mer about  six  and  the  latter  about  seven  years. 
The  waves  of  the  Umman-Manda,  peoples  to 
the  north  and  northeast  of  Nineveh,  were  roll- 
ing over  the  mountains  of  eastern  Armenia  and 
northern  Media.  According  to  an  inscription 
of  Nabonidus,  written  about  553  b.c  these 
mountaineers,  in  conjunction  with  the  Medes, 
finally  succeeded  in  overwhelming  Nineveh,  the 
last  hiding-place  of  the  Assyrian  tyrant  and  op- 
pressor, in  606  B.C ;  this  was  done  probably  with 
the  direct  or  indirect  support  of  Nabopolassar 
of  Babylon. 

Nebuchadrezzar  II,  60^561  B.C.— Si- 
multaneously with  the  fall  of  Nineveh  we  find 
an  Egyptian  army  under  Necho  encamped  in 
northern  Syria,  in  full  possession  of  the  eastern 
coast  of  the  Mediterranean  Sea.  In  a  crushing 
defeat  Nebuchadrezzar  overthrew  and  pursued 
the  Egyptian  invaders,  and  secured  that  terri- 
tory for  the  new  Babylonian  empire.  Within 
the  43  years  of  his  reign,  Nebuchadrezzar  made 
Babylon  the  up-to-that-time  greatest  of  em- 
pires. His  authority  extended,  on  biblical  evi- 
dence, even  into  Egypt,  and  his  activities  were 
something  phenomenal.  In  fact,  the  larger  part 
of  his  inscriptions  already  found  are  devoted 
to  his  immense  building  projects,  including 
temples,  palaces,  streets,  embankinents  and 
walls.  Babylon  was  built  in  great  magnificence, 
and  in  every  important  aspect  did  credit  to  the 
enterprise  and  genius  of  Babylonia's  greatest 
monarch.  His  own  records  thus  far  found  do 
not  give  us  any  account  of  his  dealings  with 
the  Jews,  either  at  Jerusalem  or  those  in  exile 
—  described  in  the  Old  Testament.  After  a 
long  and  prosperous  reign  he  was  succeeded  on 
the  throne  by  his  son.  Evil-Merodach.  This 
king  was  assassinated  atter  a  reign  of  two  years 
(561-559  B.c),  by  Neriglissar,  his  brother-in- 
law.  This  usurper  ruled  four  years  (55^555 
B.C),  and  spent  most  of  his  time,  according  to 
his  inscriptions,  in  building  operations.  At  his 
death  his  son,  Labashi-Marduk,  not  yet  of  age, 
succeeded^  him,  but  fell  under  the  assassin's 
dagger  within  nine  months. 

Nabonidus,  55S-538  B.C.— By  some  ma- 
chinations of  the  priesthood,  apparently,  the 
new  king,  Nabonidus,  was  a  native  Babylonian 
and  not  a  Chaldean  as  was  the  djrnasty  of  Na- 
bopolassar.   He  was  an  enthusiastic  religionist 


and  antiquarian.  He  built  and  rebuilt  many 
temples  in  the  principal  cities  of  his  kingdom. 
He  was  the  discoverer,  in  the  foundations  of  a 
temple,  as  already  stated,  of  an  inscription  of 
Sargon  I,  which  had  been  placed  there  3,200 
years  before  his  day,  making  the  date  of  said 
Sargon,  on  his  calculation,  about  3750  ac,  or, 
as  corrected,  2650  b.c.  Nabonidus'  enthusiasm 
carried  him  too  far,  for  he  attempted  to  cen- 
tralize in  Babylon  the  religion  of  the  kingdom. 
In  doing  this  he  alienatea  the  priesthood,  and 
even  aroused  their  active  opposition.  '  For 
throughout  the  history  of  Babylonia  each  city 
had  its  own  patron  cieity,  to  whom  its  temple 
was  dedicated  and  its  people  devoted.  The 
images  and  shrines  of  these  various  divinities 
were  collected  in  Babyloa  This  act,  with  others 
of  similar  offense  to  the  priests,  paved  the  way 
for  his  downfall  before  a  mightier  power. 

Cyrus*  538-529  B.C.— Cyrus,  an  Elamite 
and  Persian  by  descent,  began  an  active  career 
as  a  conqueror  in  558  b.c.  He  conquered  suc- 
cessively the  Medes  under  Astyages  (550  b.c.), 
Croesus  and  Asia  Minor  (547  b.c.),  and  then 
moved  against  Nabonidus,  who  had  allied  him- 
self against  this  new  conqueror.  The  Baby- 
lonian armv  was  probably  under  the  command 
of  Nabonidus'  son,  Belshazzar.  Suffering  a  de- 
feat at  Opis,  the  army  of  Babylon  later  scarcely 
offered  resistance.  Cyrus  marched,  almost  with- 
out further  opposition,  to  the  gates  of  the  cap- 
ital city.  The  outraged  priesthood  and  citizens, 
in  open  defiance  of  their  own  king,  flung  open 
the  gates  and  welcomed  the  new  and  liberal 
conqueror  to  authority  oyer  them.  Cyrus  re- 
stored the  gods  to  their  cities  and  shrines,  and 
permitted  enforced  exiles  to  return  to  their 
native  places  and  lands.  Besides,  he  became  one 
of  the  ardent  worshii)pers  of  the  gods  of  the 
land  and  established  himself  as  a  liberty-loving, 
people-serving  potentate. 

The  fall  of  Babvlon  before  the  advance  of 
Cyrus  meant  the  fall  of  Semitic  sway  in  Baby- 
lonia, and  the  rise  of  Aryan  power.  The  cunei- 
form tongue  served  the  purpose  of  a  language 
in  Babylonia  fgr  long  years  after  this  revolu- 
tion. In  fact,  throughout  the  Persian  and 
Greek  periods,  this  same  lan^age  was  used  in 
Babylonia,  particularly  in  writing  contract  tab- 
lets. There  are  some  inscriptions  dating  from 
the  Parthian  era,  due  doubtless  to  the  enthusi- 
astic support  of  the  priesthood  of  those  times. 
Thus  for  nearly  or  quite  4,000  years  the  cunei- 
form language  was  the  vehicle  of  expression 
for  the  peoples  of  Babylonia. 

Bibliography.^  The  literature  on  Baby- 
lonia-Assyria has  alreadv  become  voluminous. 
Consequentlv,  in  a  limited  bibliography,  only  se- 
lections will  be  given.  These  will  cover  the 
following  departments  of  study: 

(1)  Explorations  and  Discoveries.'— 
These  inchioe  the  early  works  of  C.  J.  Rich,  J. 
E.  Taylor,  A.  H.  Layard,  P.  E.  Botta,  Felix 
Jones,  W.  K.  Loftus  and  J.  Oppert.  Since  1870 
the  most  important  works  are  those  of  (ieorge 
Smith,  H.  Kassam,  E.  de  Sarzec,  John  P. 
Peters,  H.  V.  Hilprecht  and  M.  J.  de  Morgan, 
R.  Zehnpfund  and  R.  Koldewey,  freely  cited  in 
all  works  on  discoveries  in  those  lands;  ^Mit- 
teilungen  de  deutschen  Orient-Cresellschaft> 
(1898-). 

(2)  Inscriptions  and  Texts.— Cuneiform 
texts  very  early  began  to  be  published.  The 
first  nouble  publication  was  Rawlinson's  text 
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and  translation  of  the  Behistun  Inscription  (in 
the  Journal  of  the  Royal  Asiatic  Society,  Vol. 
X,  1847).  Botta,  Layard  and  Oppert  also  pub- 
lished inscriptions  as  a  result  of  their  explora- 
tions and  excavations.  H.  C.  Rawlinson  edited 
(1861-84)  for  the  trustees  of  the  British  Mu- 
seum five  standard  volumes  of  texts  under  the 
title  *  Cuneiform  Inscriptions  of  Western 
Asia.^  Many  minor  series  have  appeared  since 
that  date,  such  as  ^Assyriologische  Bibliothek' 
(1881-,  edited  by  Delitzsch  and  Haupt) ; 
^Babylonian  Expedition  of  the  University  of 
Pennsylvania >( edited  by  H.  V.  Hilprecht,  many 
volumes,  1893-) ;  Cuneiform  Texts  in  the 
British  Museum  >  (34  parts  have  appeared  to 
1917),  by  officials  of  that  museum;  ^D6cou- 
vertes  en  Chald^>  (1884-1913),  by  E.  de  Sar- 
xec;  14  voltunes  of  ^Assyrian- Baby  Ionian 
Letters*  (1892-1914),  by  R.  F.  Harper,  and 
^M6moires  de  M.  J.  de  Morgan'  at  Susa,  in 
which  V.  Scheil  has  edited  notable  Elamite- 
Anzanite  texts,  including  the  Cx>de  of  Ham- 
murabi; Ira  M.  Price,  ^The  Great  Cylinders  A 
and  B  of  Gudea*  (1899).  A  series  of  valuable 
texts  (13  parts  m  1914)  entitled  ^Vorder- 
asiatische  Schriftdenkmaler  der  Koniglichen 
Museen  zu  Berlin  >  edited  by  Frdr.  Delitzsch, 
1907-);  A.  T.  Clay,  <  Babylonian  Records  in 
the  Library  of  J.  Pierpont  Morgan, >  (Parts  I 
and  II,  1912,  1913)  ;  G.  A.  Barton,  «Haverford 
Library  Collection  of  Cuneiform  Tablets'  (Parts 
I,  II,  III,  1905-14)  ;  Mary  I.  Hussey.  <Sumerian 
Tablets  in  the  Harvard  Semitic  Museum'  (Part 
I,  1912:  Part  II,  1914)  ;  A.  T.  Gay,  ^Miscella- 
neous  Inscriptions  in  the  Yale  Babylonian  Col- 
lection: Babylonian  Texts'  (Vol.  I,  1915).  In 
addition  to  these  there  are  scores  of  texts  of 
lesser  value  to  the  student. 

(3)  Bgttipment  for  Study  of  the  Lan- 
guage.—The  former  dearth  in  this  field  has 
been  largely  supplied  by  Frdr.  Delitzsch.  His 
^Assyrische  Lesestiicke'  (5th  ed.)  ;  his  ^Assy- 
rische  Grammatik' .  (2d  ed.,  1906)  ;  B.  Meissner, 
^Kurzgefasste  assyrische  Grammatik'  (1907)  ; 
Delitzsch,  ^Assyrisches  Worterbuch'  (1887—), 
and  ^Assyrisches  Handworterbdch'  (1896),  con- 
stitute a  fairly  good  outfit.  Other  works  help- 
ful in  the  same  line  are  Brtinnow's  ^Classified 
List  of  Cuneiform  Ideographs'  (1889) ;  Muss- 
Arnolt's  ^Concise  Dictionary  of  the  Assyrian 
Language'  (1894-1905)  ;  L.  W.  King  and  H. 
Winckler  have  likewise  contributed  liberally  to 
this  department  of  work.  The  new  field  of 
Sumerian  study,  so  closely  interwoven  with 
Babylonian- Assyrian,  has  also  acquired  new 
equipment.  We  now  have  S.  Langdon,  ^A 
Sumerian  Grammar  and  Chrestomathy'  (1911)  ; 
Frdr.  Delitzsch,  ^Sumerische  Grammatik' 
(1914);  <Kleine  sumerische  Sprachlehre' 
(1914),  and  <Sumerisches  Glossar'  (1914). 

(4)  Translations,  Commentaries,  etc. — 
There  is  a  long  list  of  this  material,  but  some 
of  the  most  useful  for  modem  students  are 
<KeiUnschriftIiche  Bibliothek'  (1889-,  ed- 
ited by  E.  Schrader)  :  <  Assyrian  and  Baby- 
lonian Literature'  (1901,  edited  by  R.  F.  Har- 
per) ;  <Zeitschrift  fiir  Assyriologie'  (1886-,  ed- 
ited by  C.  Bezold) ;  several  volumes  in  De- 
litzsch and  Haupt's  <  Assyriolojsische  Bibliothek' 
and  ^Beitrage  zur  Assyriologie'  (1889—); 
A.  T.  Clay,  <  Personal  Names  of  the  Cassite 
Period'  (Yale  Oriental  Series,  Vol.  I,  1912)  : 
<Vorderasiatische    Bibliothek'     (1906-,    edited 
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A.  Jeremais,  H.  Winckler,  and  Otto 
eber)  ;  and  many  valuable  volumes  by  L.  W. 
Kin^  and  R.  C.  Thompson,  published  by  the 
British  Museum;  and  other  volumes  issued  by 
C.  H.  W.  Johns  of  Cambridge. 

(5)  Learning,  Relijpon,  Art — Selections 
only:  F.  Homxnel,  ^Die  Vorsemitische  Kul- 
turen  in  JEgypten  und  Babylonien'  (1883)  ;  A 
H.  Sayce,  ^Religion  of  the  Ancient  Babyloni- 
ans' (Hibbcrt  Lectures,  1887) ;  ^Higher  Criti- 
dsm  and  the  Monuments'  (1893,  several 
editions  later) ;  A.  Jeremlas,  ^Babylonische- 
assyrische  Vorstellungen  vom  Leben  nach  dem 
Todc'  (1887);  C  P.  Ticle,  <Geschichtc  d. 
aegyptischen  u.  d.  babyl.-assyr.  Religion'  (1895)  ; 
M.  Jastrow,  Jr.,  ^Religion  of  Babylonia  and 
Assyria'  (1898»  newly  revised  and  greatly  en- 
larged ed.,  1905-12,  in  German)  ;  H.  Zimmem, 
^Beitrage  zur  Kenntniss  der  babylonischen  Re- 
ligion' (1901);  Perrot  and  Chipiez,  <Histoire 
de  Tart  dans  I'antiquit^'  (Vol.  II)  <Chald^ 
ct  Assyrie'  (1884);  < Collection  de  Clercq> 
(188&-);  Virolleaud,  ^L'Astrologie  Chal- 
dcenne'  (1905-);  older  works,  sucn  as  those 
of  Botta,  Layard  and  Place,  are  of  value  chiefly 
for  their  illustrations. 

(6)  History  and  Archaeology.— Some  of 
the  most  recent  works  superseding  the  large 
work  of  George  Rawlinson  are  F.  Hommel, 
^(jeschichte  Babyloniens  u.  Assyriens'  (1885- 
89)  :  C.  P.  Tiele,  <  Babyl- Assyrische  Geschichte' 
(1886-«8) ;  H.  Winckler,  <(kschichte  Babyl.  u. 
Assyriens'  (1892);  J.  F.  McCurdy,  ^History, 
Prophecy  and  the  Monuments'  (1894-1901); 
H.  R.  Hall,  ^Ancient  History  of  the  Near 
East'  (1913);  R.  W.  Rogers,  ^History  of 
Babyloma  and  Assyria'  (6th  ed.,  1915) ;  L.  W. 
King,  <A  History  of  Sumer  and  Akkad'  (1910), 
and  <A  History  of  Babylon'  (1915)  ;  Schrader- 
Winckler-Zimmcm,  <Die  Keilinschriften  und 
das  Alte  Testament'  (3te  Auflage,  1901-03); 
A.  Jeremias,  ^Das  Alte  Testament  im  Lichte 
des  alten  Orients'  (2d  ed.,  1906} ;  <Handbuch 
der  altorientalischen  Geisteskuitur'  (1913) ; 
M.  Jastrow,  Jr.,  <The  Civilization  of  Babylonia 
and  Assyria>  (1915). 

Further  bibliographical  material  may  be 
found  in  the  periodicals  devoted  to  Assyriol- 
ogy,  Zeitschrift  fur  Assyriologie,  the  American 
Journal  of  Semttic  Languages  and  Literatures, 
Orientalische  Bibliographie,  Orientalistische  Lit- 
eraturzeitung  (1898-) ;  Revue  d* Assyriol- 
ogie et  d'Archiologie  Orientale  (1884-;); 
also  in  the  comprehensive  articles  on  ^Assyria* 
and  *^Babylonia*  by  Hommel  and  King  in  Hast- 
ings' ^Dictionanr  of  the  Bible'  and  dieyne's 
^Encyclopaedia  Biblica'  respectively. 

Ira  Maurice  Price, 
Professor  of  Semitic  Languages  and  Litera- 
tures, University  of  Chicago. 

AST,  ast,  Georg  Anton  Friedrich,  Get* 
man  scholar  and  philosophical  writer :  b.  Gotha, 
29  Dec.  1778  J  d.  Munich,  31  Oct.  1841.  In  1805 
he  was  appomted  to  the  chair  of  classical  lit- 
erature at  Landshut  and  in  1826  accepted  an 
appointment  to  the  same  chair  in  the  Univer- 
sity of  Munich.  Among  his  best  known  publi- 
cations are:  <Handbuch  der  Aesthetik'  (1805)  ; 
^Grundriss  der  Geschichte  der  Philosophie' 
(1807) ;  ^Wissenschaftliche  Darstellung  der 
Grammatik,  Hermeneutik  und  Kritik'  (1808)  ; 
<Platos  Leben  und  Schriften'  (1816).  He  also 
published  an  edition  of  the  works  of  Plato  in 


Digitized  by  V^OOQIC 


ASTACIDA— ASTBR 


11  volumes  with  a  Latin  translation  and  a 
commentary  (181(W2). 

ASTACIDJE,  the  family  of  decapod 
Crustacea  containing  the  crayfishes  (q.v.).  It 
is  <Kvided  by  some  into  two  families  —  Asia- 
cidce  of  the  northern  hemisphere,  and  Paras- 
tacida  of  the  southern.  'There  can  be  no 
doubt*  says  W.  T.  Caiman  (<Life  of  Crusta- 
cea,^ 1911),  'that  the  two  families  have  been 
derived  from  a  common  stock  of  marine,  lob- 
ster-like animals,  and  it  is  reasonable  to  sup- 
pose that  two  branches  of  this  stock  became  in- 
dependently adapted  to  a  fresh-water  habitat  in 
the  North  and  m  the  South .» 

ASTACUS,  a  genus  of  decapod  Cmsta- 
ceans  of  the  family  AstacidtB,  including  the  A, 
marinus,  or  lobster,  and  the  A.  fluviatilis,  or 
crayfish.  The  species  A.  fluviatilis  contain  the 
crayfishes  of  Europe,  and  also  those  of  the  Pa- 
cific States  of  the  United  States,  while  those 
found  along  the  Atlantic  coast  belong  to  the 
species  Cambarus, 

ASTARA,  a  port  of  Russian  Transcauca- 
sia, government  of  Baku  on  the  Caspian  in  lat. 
38^  27'  N.,  and  long.  48*  53'  K  on  a  river  of 
the  same  name  which  forms  the  frontier  be- 
tween Persia  and  Russia.  Russian  merchandise 
is  landed  there  and  forwarded  to  Azerbaijan 
and  Tabriz  via  Ardebil. 

ASTARABAD,  Persia,  province  bounded 
on  the  north  by  the  Caspian  Sea  and  Russian 
Transcaspian,  south  by  the  Elburz  Mountains, 
west  by  Mazandaran,  and  east  by  Kharasan. 
The  country  is  mountainous,  possesses  exten- 
sive forests,  fertile  valleys,  producing  rice, 
wheat  and  other  grains  in  abundance,  and  rich 
pasturages.  The  soil  is  exceedingly  produc- 
tive owing  to  the  abundance  of  water  which 
irrigates  and  fertilizes  it.  It  is,  however,  a 
prcjr  to  the  ravages  of  disease,  principally 
malarial  fevers  due  to  the  extensive  swamps 
formed  by  waters  stagnating  in  the  forests, 
and  to  the  frequent  incursions  of  the  Turko- 
mans. The  inhabitants,  nevertheless,  are  a 
strong  and  athletic  race.  The  population  is 
about  100,000.  Astarabad,  the  capital,  is  sit- 
uated on  the  Astar,  has  post  and  telegraph 
offices,  and  a  population  of  about  10,000. 

ASTARTB,  a  genus  of  bivalve  mollusks 
belon^ng  to  the  family  Cyprinida.  They  have 
2-2  hmge  teeth  and  are  suborbicular,  com- 
pressed, thick,  smooth  or  concentrically  fur- 
rowed shells.  Tate  estimated  the  recent  species 
known  at  20  and  the  fossil  at  285.  The  former 
belong  to  the  temperate  and  Arctic  zones,  and 
the  latter  to  the  rocks  from  the  carboniferous 
formation  upward. 

ASTARTB,  as-tar'te,  a  character  in  By- 
ron's play,^  *  Manfred.  >  The  hero  guiltily  falls 
in  love  with  her,  and  in  the  second  act  her 
shadow  appears  to  him  in  a  denunciatory  at- 
titude. 

ASTARTB,  *s-tar-t?,  or  ASHTORBTH, 
a  Syrian  goddess,  probably  identical  with  the 
Semele  of  the  Greeks,  and  the  Ashtaroth  of 
the  Hebrews,  and  worshipped  also  by  the  Phoe- 
nicians and  Carthaginians,  being  regarded  by 
some  as  the  original  of  the  Greek  goddess  Apk^- 
rodite  {Venus).  She  was  the  moon-goddess, 
or  goddess  of  the  heavens,  and  appears  also  to 
have  been  worshipped  as  the  goddess  of  fruit- 
fulness.    In  the  Old  Testament,  Astarte  is  fre- 


quently mentioned  as  the  goddess  of  the  Sido- 
nians  (see  1  Kings  xi,  5-33;  2  Kings  xxiii,  13), 
but  the  form  of  her  name  seems  to  have  been 
perverted,  to  her  original  name  of  Ashtart 
being  infixed  the  vowels  of  Bosheth,  or 
•shame,*  and  we  find  her  there  called  Ashto- 
radL  In  1  Samuel  xxxi,  10,  Astarte  is  again 
mentioned,  as  is  also  the  fact  that  a  temple  was 
built  to  her  at  Ashkelon.  There  were  also 
temples  at  Citium  in  Cyprus,  at  Eryx  in  Sicily 
and  in  Carthage.  The  Syrians  also  built  a 
famous  temple  to  her  at  Hierapolis,  at  Tyre 
and  at  Sidon.  She  is  probably  identical  with 
the  Ass3rrian  goddess  Ishtar,  or  Istar,  the 
•Lady,*  the  «Queen  of  the  Gods*  or  the  virgpn 
goddess  of  death  and  war,  who  enforces  strict 
chastity  upon  her  priests  and  priestesses.  As- 
tarte is  represented  in  various  forms,  but  more 
usually  with  four  wings,  the  two  uppermost 
representing  the  horns  of  the  moon  and  hav- 
ing on  her  head  a  pointed  cap  and  a  white  dove 
in  her  hand.  Others  represent  her  as  a  naked 
female  figure,  short  and  stout  and  the  hands 
holding  the  breasts.  She  is  also  represented 
in  Phcenicia  as  a  cow. 

ASTATIC  (as-tat'Hc)  NBEDLE  (Greek, 
•unstable*),  in  physics,  a  magnetic  needle 
whose  tendency  to  set  itself  in  the  magnetic 
meridian  has  been  nearly  or  quite  neutralized 
in  some  wayj  so  that  while  the  needle  retains  its 
full  magnetic  power  it  will  remain  indiffer- 
ently in  any  position,  even  when  quite  free  to 
turn.  A  magnetic  needle  may  be  made  astatic 
in  various  ways;  for  example,  by  disposing 
magnets  in  the  vicinity  of  the  needle  in  such  a 
way  that  their  field  of  force  opposes  and  neu- 
tralizes the  earth's  field.  A  commoner  method 
is  to  make  use  of  a  pair  of  needles  of  equal 
size  and  equal  magnetic  strength,  securing  them 
together,  one  above  the  other,  by  a  light,  rigid 
connection,  so  that  their  len^s  shall  be  par- 
allel and  their  poles  turned  m  opposite  direc- 
tions. If  the  conditions  here  assumed  are  ful- 
filled rigorously  the  system  will  have  no  di- 
rective tendency  whatever.  In  practice  it  is 
quite  possible  to  secure  an  adjustment  so  good 
that  the  directive  tendency  is  masked  by  the 
torsional  force  of  the  suspending  fibre.  Astatic 
needles  are  used  in  the  construction  of  deli- 
cate galvanometers,  the  coil  convening  the  cur- 
rent passing  around  only  one  of  the  needles  of 
the  system  or  around  both  of  them  in  opposite 
directions.  The  full  magnetic  moment  of  the 
current  is  thus  obtained,  while  the  directive 
action  of  the  earth's  field  remains  practically 
zero  and  the  motion  of  the  needle  is  opposed 
only  by  the  torsion  of  the  suspension.  See 
Galvanometer. 

ASTBN,     as't^n,     Friedrich    Bmil     von, 

German  astronomer:  b.  Cologne  1842;  d.  1878. 
From  1870  he  was  employed  at  the  Imperial 
Russian  Observatory  at  Pulkowa.  He  will  be 
best  remembered  for  his  work  upon  Encke's 
comet,  the  results  of  which  were  published  in 
1877,  and  included  an  elaborate  discussion  of 
all  the  appearances  of  this  interesting  body 
from  1819  to  1875. 

ASTBR,  a  genus  of  plants  belon^ng  to  the 
family  Asteracete,  and  comprehending  several 
hundred  species,  mostly  natives  of  North 
America,  although  some  of  the  species  are 
found  over  most  regions  of  the  globe.  The 
name  is  derived  from  the  Greek  asttr,  a  star, 
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and  is  due  to  the  fact  that  the  heads  of  the 
flowers  bear  some  resemblance  to  stars.  The 
species  are  mostly  herbaceous  plants.  Large 
as  the  genus  is,  it  contains  no  species  of  an^ 
great  utility  in  the  arts,  but  many  are  culti- 
vated as  ornamental  plants.  The  most  beau- 
tiful species  among  those  which  are  natives 
of  Europe  are  A.  alpinus,  A.  amellus  and  A. 
pyreneouSj  and  among  those  of  America,  A. 
Punic eus,  A.  mulHflorus  and  A.  novce-anglia. 
The  China  aster  (Callistephus  chinensis),  intro- 
duced from  China  upward  of  a  hundred  years 
ago,  is  a  well-known  annual,  growing  to  a 
height  of  from  12  to  18  inches  and  bearing  an 
abundance  of  large  and  beautiful  flowers,  cjdiib- 
iting  in  the  numerous  varieties  every  hue  except 
yellow  and  a  great  diversity  of  marking.  This 
plant  lends  itself  readily  to  culture  and  flor- 
ists are  constantly  adding  new  varieties  to  a 
stock  that  already  numbers  nearly  300.  The 
French  call  this  species  Reine  Marguerite. 
The  chrysanthemum  and  peony  flowered  vari- 
eties are  particularly  worthy  of  cultivation 
for  the  size,  color  and  abundance  of  thw 
flowers.  From  the  lateness  of  the  season  in 
which  they  bloom  some  species  of  aster  have 
obtained  the  name  in  England  of  Christmas 
daisy. 

ASTER,  as'ter,  Ernst  Ludwig  von,  Ger- 
man military  engineer:  b.  Dresden  5  Oct.  1778; 
d.  Berlin,  10  Feb.  1855.  His  first  service  was 
in  the  Saxon  army.  It  was  in  1810,  as  an  of- 
ficer in  this  army,  that  he  submitted  his  plans, 
subsequentlv  accepted,  for  the  fortification  of 
Torgau  to  Napoleon.  Subsequently  he  entered 
the  Russian  service  and  soon  after  1815  the 
Prussian.  While  in  the  last  service  he  under- 
took the  fortification  of  Coblentz  and  Ehren- 
breitstein,  and  in  1842  was  appointed  general 
and  inspector  of  all  the  Prussian  fortresses. 

ASTERISK  (<a  little  star'),  a  sign  or 
symbol  (*)  used  m  writing  and  printing,  as  a 
reference  to  a  note  at  the  bottom  or  on  the 
maiigin  of  the  page.  The  obelisk  or  dagger 
(t)  and  many  other  marks  are  similarly  em- 
ployed; but  when  there  are  several  references 
on  the  same  page,  it  is  now  common  to  use 
the  numerals  1,  2,  3,  etc.  The  asterisk  often 
marks  the  omission  of  words  or  sentences,  or 
it  distinguishes  words  as  conjectural  or  ob- 
scure, or  it  may  be  used  merely  as  a  typo- 
graphical mark  for  any  specified  purpose. 

ASTERISM,  a  i^roperty  possessed  by  a 
few  minerals  of  exhibitmg  star-like  rays.  It 
is  due  either  to  reflection  of  light  from  twin- 
ning lamella  or  minute  enclosed  tubes,  as  in 
the  case  of  star-sapphire  (q.v.),  star-ruby  and 
star-quartz  (q.v.),  or  to  the  regular  arrange- 
ment of  minute  enclosed  crystals  as  seen  by 
transmitted  light  in  the  case  of  some  phlog- 
opite  or  star-mica. 

ASTEROI'DEA,  an  order  of  echinoder- 
fftata.    See  Starfish. 

ASTEROIDS,  a  group  of  small  planetanr 
bodies  known  also  as  minor  planets  which 
revolve  round  the  sun  between  the  orbits  of 
Mars  and  Jupiter.  The  most  remarkable 
feature  of  these  bodies  is  that  the^  occutvy^  a 
vacant  place  in  the  solar  system  m  which  a 
planet  would  naturally  belong.  Between  the 
orbit  of  Mars,  the  fourth  planet  in  order,  and 
that  of  Jupiter,  the  fifth,  there  is  a  space 
more  than  double  the  radi)is  of  the  orbit  of 


Mars.  This  gap  was  noticed  from  the  time  that 
the  distances  of  the  planets  were  laid  down  by 
Kepler.  It  was  long  suspected  that  a  planet 
would  be  found  occupying  such  space  and 
an  organized  effort  was  made  to  discover 
it.  The  discovery  of  a  planet  which  was  sup- 
posed to  be  the  long-sought  bodv  was  made  bv 
Piazzi  at  Palermo  on  the  first  dav  of  the  19th 
century.  To  the  great  surprise  of  astronomers 
three  other  planets  were  found  in  the  course 
of  the  next  six  years  to  be  revolving  in  the 
same  region.  ^  The  smallness  of  the  four 
bodies  gave  rise  to  the  celebrated  hvpothesis 
of  Olbers  that  these  bodies  were  the  frag- 
ments of  a  single  planet  which  had  been  dis- 
rupted by  some  cataclysm.  Some  40  years 
elapsed  when  in  1846  a  fifth  asteroid  was  dis- 
covered. Others  soon  followed.  More  pow- 
erful telescopes  were  applied  to  the  search, 
a  thorough  system  was  introduced  and  in  this 
way  the  number  known  went  on  increasing 
until  it  mounted  into  the  hundreds,  and  now 
a  dozen  or  more  are  frequently  added  to  the 
list  in  a  single  year. 

When  photographv  was  applied  to  form  a 
permanent  picture  of  the  stars  in  the  sky,  it 
was  found  that  this, method  was  the  easiest 
by  which  discoveries  of  these  objects  could 
be  made.  Whatever  method  may  be  used,  the 
difficultv  of  discovering  an  asteroid  arises 
from  the  fact  that  it  is  impossibk  to  distin- 
guish such  a  body  from  a  fixed  star  by  its 
mere  aspect.  It  can  be  detected  only  by  its 
motion  among  the  stars  and  therefore  re- 
quires that  the  same  body  should  be  observed 
at  different  times.  But  a  photograph  enables 
the  motion  to  be  detected  in  a  very  simple 
way,  as  follows: 

If  a  telescoi)e,  mounted  so  as  to  serve  as 
a  camera,  is  pointed  at  a  given  region  of  the 
sky  for  naif  an  hour  or  more  the  images  of 
the  stars  which  fall  on  the  plate  remam  im- 
movable, and  these  bodies  are  photographed 
as  simple  points  of  li^ht.  But  if  an  asteroid 
is  in  the  field,  its  motion  during^  the  exposure 
is  quite  appreciable;  and  its  picture  appears 
as  a  short  line,  equal  in  length  to  the  amount 
of  motion  during  the  exposure  of  the  plate, 
which  can  be  detected  at  sight.  A  decided 
improvement  to  this  photographic  method  has 
been  recently  devised  which  consists  in  sub- 
jecting the  plate  to  a  slight,  uniform,  side- 
wise  motion  equal  to  that  of  the  average  as- 
teroid in  the  part  of  the  sky  under  examina- 
tion. The  stars  are  thus  photographed  upon 
the  plate  as  trails  while  the  asteroid  appears 
as  a  very  much  shorter  trail  or  as  a  point  of 
light;  its  image  is  thus  rendered  far  more 
intense  than  if  it  were  allowed  to  trail,  and 
numerous  asteroids  have  been  thus  discovered 
which  would  have  been  far  too  faint  to  be 
detected  by  the  older  method.  During  the  last 
10  years  the  number  discovered  has  carried 
the  total  list  up  to  more  than  800,  a  number 
so  great  that  it  is  almost  impossible  to  com- 
pute the  orbits  or  motions  or  even  to  find 
separate  and  appropriate  names  for  the  bodies. 

The  asteroids  are  distinguished  from  the 
major  planets  by  several  distinct  and  inter- 
esting features.  One  of  these  concerns  their 
orbits.  While  the  major  planets,  with  the 
exception  of  Mercury,  all  move  in  nearly  cir- 
cular orbits,  the  orbits  of  the  asteroids  are, 
in   the   general   average,    markedly    eccentric. 
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In  some  cases  the  asteroid  is  twice  as  far 
from  the  sun  at  aphelion  as  at  perihelion. 
One  result  of  this  is  that  they  appear  several 
times  brighter  when  seen  in  opposition  at 
perihelion  than  at  aphelion.  The  inclination 
of  the  orbits  is  also  frequently  very  large. 
That  of  Pallas,  one  of  the  original  four,  is 
inclined  no  less  than  34'  to  the  elliptic.  The 
result  of  this  is  that  many  of  these  bodies 
wander  far  outside  of  the  limits  of  the  Zo- 
diac: indeed,  in  many  cases  they  are  seen 
north  of  the  zenith  in  our  latitudes  when  near- 
est the  earth. 

The  size  and  mass  of  the  asteroids  do  not 
admit  of  very  accurate  definition,  for  the 
reason  that,  with  rare  exceptions,  they  are 
seen  in  the  telescopes  only  as  points  of  light. 
Barnard  has,  however,  succeeded  in  measure 
ing  the  apparent  diameter  of  the  first  four, 
three  of  which  are  probably  the  largest  of  the 
group,  with  the  great  Lick  telescope.  The 
results  are: 

Milet 

Diameter  of  Caret 488 

Diuneter  of  Pallaf 304 

Dumeter  of  Vesta 248 

DiMiMter  of  Juno 118 

Only  the  largest  shows  a  diameter  exceed- 
ing one- twentieth  that  of  the  earth,  and  all  the 
others  are  much  smaller  than  this.  Judging 
from  the  amount  of  light  they  reflect  very  few 
of  them  are  100  miles  in  diameter  and  most  of 
those  Imown  may  not  exceed  10  or  12  miles 
in  extent.  Indeed,  we  have  reason  to  believe 
that  as  we  take  smaller  diameters  the  number 
increases  without  any  limit.  The  same  remark 
might  apply  in  a  still  greater  extent  to  the 
masses.  The  latter  are  so  small  that  the  attrac- 
tion of  the  whole  mass  of  all  the  asteroids  does 
not  produce  any  effect  that  has  yet  been  ob- 
served upon  any  planet  or  comet. 

Of  the  total  number  of  these  bodies  it  is 
hardly  possible  to  form  any  estimate,  because 
the  more  powerful  the  means  of  research  the 
more  are  found.  We  can  hardly  be  astray  in 
supposing  that  thousands  exist,  and  if  we  in- 
clude those  that  must  forever  remain  invisible 
to  us,  the  number  must  be  countless.  Yet  they 
are  all  so  minute  that  the  total  mass  cannot 
be  as  great  as  that  of  the  planet  Mercury. 

The  hypothesis  already  mentioned,  that  these 
bodies  are  fragments  of  a  great  planet,  has  been 
effectually  disproved  by  modem  research.  Apart 
from  the  impossibility  of  an  explosion  wnich 
would  rend  a  planet,  we  have  the  fact  that  in 
the  event  of  a  disruption  all  the  orbits  would 
pass  through  a  single  point.  It  is  true  that  this 
coincidence  would  not  continue  indefinitely,  be- 
cause the  orbits  would  change  their  positions 
by  the  attraction  of  the  other  planets ;  but  their 
sizes  are  found  to  be  such  that  the3r  could  not 
ori^nally  have  passed  through  any  single  point. 
It  is  more  probable  that  the  asteroids  are 
merely  scattered  meteoric  material  which  formed 
a  small  part  of  the  original  nebula  from  which 
the  solar  S3rstem  was  dleveloped  but  which  was 
prevented  from  becoming  aggregated  into  a 
single  world,  probably  by  the  great  disturb- 
ances produced  by  the  attraction  of  the  nearby 
planet,  Jupiter.  There  is  a  curious  grouping 
of  the  orbits  which  seems  to  have  some  connec- 
tion with  the  origin  of  the  whole  collection. 
Many  years  ago  it  was  noticed  by  Kirkwood 
that,  if  the  orbits  were  arranged  according  to 


their  mean  distance  from  the  sun,  there  would 
be  gaps  in  the  series  at  those  points  where  the 
time  of  revolution  was  commensurable  with 
the  period  of  Ju^ter.  For  example,  there  are 
no  known  asteroids  having  a  penod  one-third 
that  of  Jupiter,  or  one-half  or  two-fifths,  al- 
though there  are  plenty  of  orbits  within  and 
outside  these  peculiar  limiting  values.  The  sub- 
sequent discovery  of  hundreds  of  these  bodies 
has  led  to  a  shght  modification  of  this  law. 
The  orbits  not  only  seem  to  avoid  these  peculiar 
values,  but  to  accumulate  midway  between 
them.  To  get  an  idea  of  the  results  suppose 
that  every  orbit  stretched  into  a  circle  of  a 
radius  equal  to  its  mean  distance.  Then  treat- 
ing these  orbits  as  hoops,  suppose  that  we  ar- 
range them  all  round  on  one  centre.  We  should 
then  find  that  the  rings  are  divisible  into  four, 
five  or  six  nearly  distinct  groups  with  vacant 
spaces  between  them.  The  explanation  seems 
to  be  that  the  material  which  might  have  been 
originally  in  these  vacant  zones  could  not  long 
remain  there,  for  the  accumulatins;.  periodic, 
planetary  perturbations  would  speedily  force  it 
nearer  or  farther  away  from  the  sun. 

Perhaps  the  most  remarkable  of  the  aster- 
oids was  one  discovered  in  1898.  Some  of  its 
peculiarities  have  excited  great  attention  on 
the  part  of  the  astronomical  world.  The  orbits 
of  all  the  other  known  asteroids  are  contained 
between  the  orbits  of  Mars  and  Jupiter,  no 
known  orbits  approaching  very  near  either  of 
these  planets.  But,  in  the  summer  of  189^ 
Witt;  of  Berlin,  found  an  asteroid  which  at 
perihelion  came  far  inside  the  orbit  of  Mars. 
indeed  within  13,500,000  miles  of  the  orbit  ot 
the  earth.  Its  orbit  was  found  to  be  extremely 
eccentric  and,  which  was  more  curious,  it  was 
interlinked  with  that  of  Mars,  so  that  if  the 
orbits  were  rings,  they  would  have  passed 
through  each  other  and  hung  together  like  two 
links.  What  gives  this  planet  especial  interest 
is  that  on  these  rare  occasions  when  it  comes 
nearest  to  the  earth  its  parallax  can  be  meas- 
ured with  greater  precision  than  that  of  any 
of  the  other  planets.  It  therefore  affords  us 
the  best  possible  method  of  directly  measuring 
the  solar  system*  but,  most  unfortunately,  it 
is  only  at  intervals  of  37  years  that  the  nearest 
approaches  occur.  What  is  most  tantalizing, 
is  that  only  six  years  before  it  was  discovered, 
it  is  known  to  have  passed  at  nearly  the  least 
distance  from  the  earth,  but  it  was  then  unseen 
by  human  eye.  It  was  found  to  have  been 
photographed  a  great  number  of  times  at  the 
Harvard  Observatory ;  ^  but  among  the  hun- 
dreds of  stars  whose  images  were  found  on 
the  plate,  its  image  was  completely  lost  after 
the  discovery  in  189©.  It  was  recognized  through 
the  determination  of  its  orbit  which  made  pos- 
sible the  computation  of  its  position  in  the 
heavens  at  former  positions. 

In  the  winter  of  190(M)1  there  was  as  close 
an  approach  to  the  earth  as  would  occur  during 
the  next  30  years,  although  the  distance 'was 
then  but  little  less  than  30,000,000  miles.  A  co- 
operative effort  was  made  to  measure  the  paral- 
lax on  this  occasion.  No  less  than  58  observa- 
tories took  part,  some  making  photographic 
and  others  micrometric  measures  of  the  planet, 
while  many  others  co-operated  by  making 
meridian  observations  of  reference  stars.  When 
the  great  mass  of  observational  material  was 
finally   reduced,   there   resulted   for  the  solar 
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parallax  the  value,  8. "806  with  a  probable  error 
of  but  ©."(XH.  This  is  the  most  accurate  value 
thus  far  determined  by  any  method.  The  next 
closest  approach  of  Eros  to  the  earth  will 
occur  in  1931  when  the  distance  apart  of  the 
planets  will  be  less  than  half  as  great  as  it  was 
at  the  time  of  their  closest  approach  in  1900. 
Soon  after  this  date,  therefore,  the  value  of 
the  fundamental  unit  of  astronomy  will  become 
Imown  with  a  far  greater  accuracy. 

A  curious  property  of  this  most  remarkable 
body  is  a  periodical  variation  in  its  light  which 
was  noticed  during  the  opposition  of  1900-01. 
It  was  found  to  go  through  a  series  of  changes 
in  the  course  of  five  hours  quite  similar  to 
those  of  a  variable  star.  The  period  was  found 
to  be  two  and  one-half  hours,  but  possibly  the 
same  brightness  was  not  reproduced  except  in 
a  period  of  five  hours.  It  was  yet  more  curi- 
ous that  these  variations  seemed  to  have  nearly 
or  quite  ceased  at  the  next  opposition. 

Simon  Newcomb. 
Revised  by  Eric  Doolittle.  Professor  of  As- 
tronomy and  Director  Flower  Astronomical 
Observatory, 

ASTBROL'EPIS,  a  genus  of  ganoid 
fishes  named  on  account  of  the  starry  color  of 
its  scales.  A  bone  of  a  species  belonging  to 
this  genus,  found  at  Stromness,  the  capital  of 
Orkney,  suggested  to  Hugh  Miller  the  writing 
of  his  beautiful  volume  entitled  ^Footprints  of 
the  Creator;  or,  the  Asterolepis  of  Stromness.^ 
It  was  an  elaborate  argument  against  the  develop- 
ment hypothesis.  According  to  that  hypothesis, 
the  first  species  of  any  class  apijearing  on  the 
scene  should  be  low  in  or^niration,  and  prob- 
ably small  in  size.  Mr.  Miller  showed  that  the 
asterolepis  was  large  in  size  and  high  in  organ- 
ization, and  yet  it  was  at  that  time  believed  to 
be  the  oldest  fossil  vertebrate  found  in  Scot- 
land. His  argument  was  subsequently  weak- 
ened by  the  discovery  that  the  Stromness  rocks 
were  less  ancient  than  the  Forfarshire  beds, 
containing  cephalaspis  and  other  fish  genera 
subsequently  discovered,  mostly  of  small  size, 
though  not  of  low  organization. 

ASTEROPH'YLLITES,  fdssil  plant  re- 
mains, which  with  Annularia  and  Sphenophyl- 
lum  form  the  leaves  of  the  group  Calamites 
of  the  Devonian,  Carboniferous  and  Permian 
periods. 

ASTHENIA,  a  disease  of  poultry,  known 
in  the  United  States  as  %oing  light.®  The 
treatment  is  purgaUon  and  tonics.  Also  a 
symptom  of  many  disorders  of  the  body  char- 
acterized by  muscular  weakness.  Such  muscu- 
lar weakness  is  normal  in  fatigue,  but  such 
fatigue  may  be  greatly  exaggerated  when  toxic 
factors  reduce  the  muscular  power.  Such  re- 
duction is  frequent  in  disease  of  the  adrenal 
system.    See  Adrenals. 

ASTHENOPIA,  or  WEAK  SIGHT, 
common  affection  of  the  eye,  due  immediately 
to  ftiuscular  fatigue.  Its  chief  symptoms  are 
pain  in  and  around  the  eyes  or  headache, 
which  is  increased  by  use  of  the  eyes  on  near 
objects  and  in  artificial  light  It  occurs  niost 
frequently  in  persons  of  weakened  constitu- 
tion and  especially  neurasthenics.  A  prolonged 
strain  may  have  serious  results,  often  causing 
temporary  dimness  of  vision,  double  vision, 
and  otherwise  may  cause  general  sight  dis- 
orders.   See  Eye,  Diseases  or. 


ASTHMA,  as'ma,  or  az'ma,  a  disorder  of 
respiration  characterized  by  more  or  less  severe 
paroxysms  of  difficult  breathing  accompanied 
by  coughing,  wheezing  and,  in  severe  attacks, 
by  slight  asphyxia.  The  attacks  usually  come 
on  suddenly,  last  from  a  few  minutes  to  many 
hours  and  are  generally  followed  by  complete 
relief,  and  recur  at  more  or  less  frequent  in- 
tervals. They  are  characterized  by  extreme 
difficulty  both  in  inspiration  and  expiration. 
Numerous  theories  have  been  advanced  in 
regard  to  the  causation  of  the  disease,  but  the 
symptoms  are  best  explained  by  ascribing  it 
to  a  spasmodic  contraction  of  the  muscles  of 
the  bronchioles  (small  bronchial  tubes).  The 
underlying  causes  of  this  are  manifold,  but 
there  are  a  few  which  are  of  special  import- 
ance and  attention  to  these  may  help  greatly 
in  avoiding  or  lessening  the  severi^  of  the 
attack.  The  predisi>osition  of  asthmatics  is 
usually  a  hypersensitive  nervous  system  or  an 
irritable  nasal  mucous  membrane,  or  the  at- 
tack may  be  started  by  some  external  irritant 
Asthma  occurs  oftener  in  men  than  in  women, 
and  frequently  in  children,  especially  after 
bronchitis,  measles  or  whooping  cough.  It 
may  occur  in  any  climate  or  locality,  in  the 
mountains  or  at  the  seashore.  A  change  of 
air  or  of  locality  is  an  im^rtant  factor  in 
some  cases.  The  affection  is  most  common 
during  spring  and  autumn,  which  may  be  due 
to  the  larger  amount  of  dust  and  pollen  in  the 
air  at  those  seasons.  The  malady  is  often- 
times inherited,  passing  from  one  generation 
to  another;  statistics  show  this  to  be  true  in 
50  per  cent  of  the  cases.  Gout  and  rheumatism 
are  causes  frequently  associated  with  the  dis- 
ease. Among  refiex  causes  are  constipation, 
indigestion,  uterine  disturbances,  nasal  catarrh 
and  growths  of  the  nose  pressine[  upon  the 
septum  higher  up.  Touching  certain  spots  in 
the  nose  causes  some  persons  to  sneeze  and 
may  excite  a  paroxysm;  pregnancy  has  been 
recognized  as  causing  asthma  in  some  cases. 
Disorders  of  the  heart  and  kidneys  produce 
respectively  cardiac  and  renal  asthma.  Dust, 
fog,  pollen,  sulphur  from  matches,  emanations 
from  horses,  cats,  dogs,  etc.,  fumes  from  cer- 
tain chemicals  are  all  external  irritants  which 
may  cause  an  attack  in  a  person  constitution- 
ally predisposed.  Physical  excitement^  anger, 
fnef,  etc..  are  also  causes.  Asthma  is  never 
ue '  to  disease  of  the  lungs  and  is  never 
directly  associated  with  tuberculosis.  Some- 
times cases  occur  with  no  apparent  cause  to 
account  for  the  onset  of  the  symptoms. 

The  symptoms  may  come  on  at  any  time 
during  the  day  or  the  night,  but  in  the  majority 
of  cases  the  attack  begins  during  the  nighi 
sometimes  abruptly  but  often  t^  degrees.  A 
sense  of  marked  fatigue,  sneezing  or  heavi- 
ness in  the  pit  of  the  stomach  are  signs  which 
the  patient  soon  learns  to  recognize  as  the 
forerunners  of  an  approaching  attack.  He  is 
aroused  from  sleep  after  midnight  with  a 
choking  sensation.  In  some  cases  this  condi- 
tion increases  slowly,  not  becoming  acute  for 
an  hour  or  more.  In  sudden,  severe  attacks 
the  patient  springs  from  bed  and  rushes  to 
an  open  window  for  air  or  else  he  will  place 
himself  in  a  chair  and  try  to  get  into  a  position 
most  comfortable  for  breathing.  Most  asth- 
matics have  some  special  attitude  which  best 
enables  them  to  use  all  the  auxiliary  muscles 
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of  respiration  and  which  they  assume  at  the 
onset  of  the  attack  and  keep  until  it  begins 
to  subside.  The  face  becomes  pale  and  anx- 
ious, the  voice  is  gasping  and  speech  is  diffi- 
cult, the  eyes  bulge  and  the  face  becomes  cya- 
noUc  as  the  paroxysm  continues;  cold  clammy 
perspiration  covers  the  face^  breathing  becomes 
more  difficult  and  laborious  as^  the  chest  is 
now  expanded  and  the  expiration  of  air  is 
very  much  prolonged.  This  breathing  is  ac- 
companied by  wheezing  sounds  upon  the  chest 
The  attack  may  last  from  one  hour  to  several 
days;  it  subsides  gradually,  the  patient  begins 
to  cou^h  and  rids  his  lungs  of  some  frothy 
mucus  m  which  is  mixed  gravish-white  masses; 
he  then  feels  greatly  relieve(^  the  color  returns 
to  his  face,  and  he  goes  off  mto  a  sound  sleep 
from  which  he  awakens  feeling  ffreatlv  re- 
freshed. A  pati^t  rarely,  if  ever,  dies  during 
a  paroxarsm  as  it  is  of  spasmodic  character, 
and  once  over  it,  he  quickly  regains  his  normal 
condition. 

Children  bear  attacks  better  than  adults, 
and  in  their  case  the  disease  is  usually  periodic 
in  its  recurrence,  but  as  the  years  advance  it 
tends  to  become  more  erratic  both  in  its  mani- 
festations and  time  of  appearance,  and  is  apt 
to  disappear  at  puberty.  Persons  past  midale 
af?e  are  not  apt  to  rid  themselves  of  it,  al- 
though they  may  live  to  a  good  old  age  and 
die  of  some  other  disease.  Much  can  be  done 
to  prevent  future  attacks  if  the  cause  of  the 
paroxysm  can  be  determined  and  properly 
treated.  Constipation,  over-eating,  and  eating 
at  bedtime  should  be  avoided.  An  operation 
upon  the  nose  may  be  necessary  to  remove 
a  growth  that  is  causing  undue  pressure  upon 
the  nasal  septum.  It  is  often  advisable  to  move 
to  another  climate  or  locality.  Endeavor  should 
be  made  to  strengthen  the  nervous  systenL  if 
that  be  at  fault;  breathing  exercises  are  often 
helpful.  Another  method,  which  has  come  into 
prominence  of  late,  is  to  restore  the  stabiUty 
of  the  respiratory  centre  by  cauterizing  the 
septal  mucous  membrane,  and  combining  this 
with  hypenic  measures.  This  is  performed 
by  painting  one  side  of  the  nasal  septum  with 
a  few  drops  of  cocaine  and  resorcin,  and  then 
drawing  a  line  with  a  galvano-cautery  point 
from  a  spot  opposite  the  middle  turbinated 
body,  forward  and  slightly  downward  for  a 
little  less  than  half  an  inch.  After  an  interval 
of  six  or  seven  days  the  operation  is  repeated 
on  the  other  side.  The  heart,  kidneys,  gout 
and  rheumatism  should  be  treated  separately 
and  without  reference  to  an  asthmatic  attack. 
During  the  attack  a  hypodermic  injection  of 
f^  ^ain  of  morphia  generally  gives  refief ;  amjrl- 
nitrite  inhaled  or  nitroglycerine  1/100  grain  in- 
jected lessens  the  severity  of  an  attack.  Adren- 
alin by  hypodermic  injection  is  claimed  by 
some  to  be  very  useful.  Cigarettes  of  various 
kinds  usually  composed  of  a  combination  of 
the  leaves  of  belladonna,  stramonium  and 
hyoscyamus  are  used  and  help  some  patients 
very  much.  Inhalation  of  fumes  from  burn- 
ing blotting  paper  soaked  in  potassium  nitrate 
(1/15)  is  also  used.  In  the  interval  remedies 
recommended  for  internal  use  to  prevent  and 
lessen  the  severity  of  future  attacks  are  potas- 
sium iodide,  beiladona,  lobelia,  hyoscyamus 
and  grindelia  robust 

ASTI,  Italy,  known  in  ancient  times  as 
Asta  Pompeia,  a  city  in  the  province  of  Ales- 


sandria. It  is  on  the  left  bank  of  the  Tanaro 
and  on  the  railroad  running  from  Alessandro 
to  Turin,  being  about  35  miles  southeast  from 
the  latter  dty.  In  outer  aspect  it  presents 
much  the  same  appearance  that  it  did  during 
the  Middle  Ages,  with  its  narrow,  twisting 
streets  and  ancient  buildings.  Among  the 
latter  is  the  cathedral,  which  was  built  in  1348. 
Early  in  its  history  it  was  noted  for  its  beau- 
tiful pottery.  In  the  Middle  Ages  it  was  one 
of  the  formidable  city  republics  into  which 
Italy  was  then  divided.  It  is  the  centre  of  a 
fertile  agricultural  region;  but  the  chief  prod- 
uct of  the  neighboring  districts  is  the  spark- 
ling wine  named  after  the  city  and  which  alone 
causes  it  to  be  remembered  in  modem  times. 
Pop.  41,252. 

ASTIB,  as'tya',  Jean  Fr6d6ric,  French  the- 
ologian: b.  N^rac,  21  Sept  1822;  d.  20  May 
1894.  He  studied  at  Geneva,  Halle  and  Berlin, 
then,  in  1848>  came  to  the  United  States,  where 
he  remained  as  a  clergyman  for  five  years. 
In  1856  he  was  appointed  professer  of  philos- 
ophy and  theology  at  Lausanne,  Switzerland. 
In  1868  he  became  the  editor  of  the  Revue  de 
TMologie  et  de  Philosophie,  He  wrote  ^His- 
toire  de  la  r^ublique  des  Etats-Unis^  (2  vols., 
1865)  ;  <  Melanges  de  th6ologie  et  de  philos- 
ophic^ (Lausanne  1878) ;  ^R&lite,  franchise  et 
courage>    (Paris   1888). 

ASTIGMATISM,  a  defect  of  vision  in 
which  the  rays  of  light  do  not  converge  to  a 
single  point  on  the  retina.  It  is  usually  due  to 
irregularities  in  the  curvature  of  either  the 
cornea  or  the  crystalline  lens,  or  of  both,  so 
that  rays  refracted  in  one  meridian  are  brought 
to  a  focus  at  a  point  in  advance  of  or  behind 
those  refracted  in  the  meridian  at  right  angles 
to  the  first,  or  it  may  be  due  to  functional  de- 
fective control  of  the  crystalline  lens.  A  slight 
degree  of  astigmatism  is  present  in  all  eyes,  be- 
cause neither  the  cornea  nor  the  anterior  or 
posterior  lens  surface  is  part  of  a  perfect 
sphere;  but  normally  the  defect  is  so  slight  as 
not  to  be  noticeable.  The  conventional  star- 
shaped  appearance  assumed  by  very  distant 
points  of  hght,  as.  for  example,  the  stars  them- 
selves, is  due  to  this  universal  defect.  If,  how- 
ever, the  radii  of  curvature  are  markedly  un- 
equal in  the  different  meridians,  a  more  or  less 
serious  blurring  of  the  images  formed  on  the 
retina  by  all  objects  results.  Two  main  va- 
rieties of  astigmatism  are  recognized.  The 
commoner  is  regular  astigmatism,  in  which 
there  is  a  difference  of  curvature  in  two  me- 
ridians, usually  at  right  angles  to  each  other, 
but  the  refraction  is  the  same  throughout  any 
given  meridian.  In  irregular  astigmatism,  how- 
ever, there  are  variations  of  curvature  along 
the  length  of  the  different  meridians  them- 
selves ;  that  is,  each  one  does  not,  as  in  regular 
astigmiatism,  represent  a  segment  of  a  circle. 
This  form  is  usually  the  result  of  injury  or 
disease  of  the  cornea  or  lens,  and  is  difficult  to 
correct  by  glasses.  Regular  astigmatism  is 
nearly  always  congenital  and  is  frequently  pres- 
ent in  several  members  of  the  same  family.  The 
symptoms  produced  by  astigmatism  may  be 
purely  local  and  comprise  blurred  vision  and 
fatigue  after  protracted  near  work,  but  even 
slight  amounts  may  in  some  cases  cause  serious 
disturbances  of  the  general  health  by  the  con- 
stant headache  and  reflex  symptoms,  such  as 
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nausea  and  vomiting,  dizziness,  etc.,  that  result. 
Many  of  these  symptoms  may  be  purely  psycho- 
genic and  indicate  an  unwilhngness  on  die  part 
of  the  unconscious  to  overcome  slight  defects. 
The  difficulties  complained  of  are  usually,  at 
least  partly,  relieved  by  resting  the  eyes.  Numer- 
ous methods  of  examination  are  employed  by 
oculists  to  detect  astigmatism,  one  of  the  sim- 
plest beinp:  the  use  of  test  diagrams' represent- 
mg  radiating  lines  or  sectors,  rows  of  dots,  etc., 
which,  to  the  astigmatic  eye,  appear  more  or 
less  blurred  in  certain  meridians.  The  treat- 
ment consists  in  the  use  of  glasses  which  are 
^ound  so  as  to  compensate  for  the  variations 
in  refracting  power  of  the  optic  media  in  the 
different  meridians.  This  correction  is  accom- 
plished by  usin^  cylindrical  lenses,  which  are 
segments  of  cylinders  and  refract  only  at  right 
angles  to  their  axis,  combined,  if  necessary, 
with  the  appropriate  spherical  lenses.  Psycho- 
genic symptoms  may  be  relieved  tw  a  proper 
psychotherapy.    See  Eye;  Vision,  Defects  of. 

ASTLBY,  Hugh  John  Dukinfidd,  Eng- 
lish theologian  and  anthropologist:  b.  29  Sept. 
1856.  In  1881  he  was  ordained  a  clergyman  of 
the  Church  of  England ;  in  1894  he  was  incum- 
bent of  the  parish  of  Saint  John  the  Evan- 
gelist, Brixton,  after  which  he  became  vicar 
of  East  and  NVest  Rudham,  Norfolk  In  1906 
he  was  appointed  Donellan  lecturer  at  the 
University  of  Dublin.  He  was  also  librarian  of 
the  British  Numismatic  Society.  Among  his 
works  are  *The  Resurrection  and  Modem 
Thought  >  (1889)  ;  <The  Date  of  the  Samaritan 
Pentateuch>  (18^):  ^The  Housing  Problems 
in  the  Country  >  (1901)  j  <The  Higher  Critics 
and  Holy  Writ>  (1905);  ^Portuguese  Paral- 
lels to  the  Gydeside  Discoveries^  (1904)  ;  <The 
Saxon  Church  at  Bradford-on-Avon'  (1905) ; 
<  Memorials  of  Old  Norfolk*  (1908);  <Prchis- 
toric  Archaeology  and  the  Old  Testament  > 
(1908). 

ASTON,  William  George,  Irish  philolo- 
gist :  b.  near  Londonderry  in  1841 ;  d.  Devon- 
shire, 22  Nov.  1911.  He  became  interpreter 
and  translator  to  the  British  Legation  at  Tokio 
in  1870;  assistant  Japanese  secretary  at  Tokio 
in  1875-80;  consul-general  for  Korea  in  1884- 
86;  Japanese  secretary  at  Tokio  in  1886;  and 
was  retired  in  1889.  He  published  <A  (Gram- 
mar of  the  Japanese  Spoken  Language^ ;  ^  A 
Grammar  of  the  Japanese  Written  Language' ; 
<A  Translation  of  the  Nihongi;  or,  Annals  of 
Ancient  Japan* ;  < History  of  Japanese  Litera- 
ture > ;  <  Shinto,  >  etc. 

ASTON  HALL,  an  old  manor  house  in 
Birmingham,  England,  purchased  by  the  city 
and  turned  into  a  museum.  It  is  supposed  to 
be  the  original  ^Bracebridge  HalP  described 
by  Washington  Irving. 

ASTOR,  John  Jacob,  American  merchant: 
b.  Waldorf,  Baden,  near  Heidelberg,  17  July 
1763;  d  29  March  1848.  He  came  to  America 
in  1783,  where  his  elder  brother  had  settled  and 
invested  his  savings  in  the  fur  trade.  In  1784 
he  went  with  a  cargo  of  furs  to  London;  sold 
them  and  formed  connection  with  fur  houses 
there,  and  as  his  capital  increased,  made  annual 
trips  to  Montreal,  buying  furs  there  and  ship- 
ping them  direct  to  London,  as  Canada  was 
allowed  to  trade  only  with  the  mother  country. 
In  1794  Ja/s  treaty  removed  this  embargo,  and 
Astor,  then  in  London,  at  once  made  a  contract 


with  the  Northwest  Company  of  Montreal  and 
Quebec  (then  the  magnate  of  the  Canadian 
Northwest  fur  trade),  imported  furs  from 
Montreal  to  New  York,  and  shipped  them  to 
all  parts  of  Europe  and  China.  The  surrender 
of  the  lake  posts  under  the  treaty  also  greatly 
extended  the  trading  limits,  and  Astor  in  a  few 
years  became  one  of  the  leading  merchants  and 
capitalists  of  the  country,  having  a  quarter  of  a 
million  in  1798,  and  double  that  a  few  years 
later.  In  1807  he  embarked  in  direct  trade  with 
the  Indians  by  way  of  the  Mohawk,  and  with 
the  English  fur  companies;  but  found  the 
American  trade  chiefly  monojpolized  by  the 
Mackinaw  Company,  and  knowing  our  govern- 
ment's desire  to  keep  its  home  trade  in  home 
hands,  proposed  with  its  protection  to  accom- 
plish this  himself.  In  1809  he  secured  a  New 
York  charter  for  the  'American  Fur  Company,* 
but  the  War  of  1812  suspended  operations,  and 
after  it  a  government  prohibition  of  British 
fur  trade  in  the  United  States  broke  up  ^e 
company.  Meantime  a  grander  scheme  had 
been  initiated.  Sir  Alexander  Mackenzie,  after 
crossing  the  continent  far  north  in  1793,  had 
suggested  establishing  a  line  of  trading  posts 
from  ocean  to  ocean,  with  terminal,  coast  and 
island  stations,  to  draw  all  except  the  Russian 
fur  trade  into  one  channel.  Lewis  and  Qarke*s 
transcontinental  expedition  in  I80i  proved  its 
practicability  on  American  soil,  and  Mr.  Astor 
evolved  the  plan  of  distributing  such  posts 
along  the  Missouri  and  Columbia  rivers,  witih 
a  central  station  at  the  mouth  of  the  latter, 
where  all  the  peltries  from  the  interior  and 
those  gathered  by  coasting  vessels  were  to  be 
collected  and  taken  by  a  yearly  ship  to  Canton, 
loading  in  return  with  Chinese  goods.  A  later 
development  was  to  operate  a  line  of  ships 
from  the  Pacific  coast  to  the  Chinese  and  East 
Indian  ports,  with  a  Hawaiian  island  for  an 
intermediate  port.  The  Russian  Fur  Company 
had  already  complained  to  the  United  States 
of  the  casual  American  trading  vessels  selling 
liquor  and  firearms  to  their  Indians ;  the  Amer- 
ican government  had  consulted  Astor  for  a 
remedy  and  his  idea  was  to  abolish  this  irre- 
sponsible trading  by  making  his  yearly  supply 
snip  take  its  place.  To  prevent  ruinous  com- 
petition he  oftered  the  Northwest  Company  a 
one-third  interest  in  the  enterprise;  but  tncy 
declined-  it  and  sent  a  company  to  seize  the 
mouth  of  the  Columbia  before  his  party  could 
arrive.  He  succeeded  in  spite  of  them,  how- 
ever, in  planting  a  settlement,  which  was  named 
Astoria ;  but  on  the  breaking  out  of  the  War  of 
1812  the  English  seized  it.  It  reverted  to  the 
United  States  by  the  Treaty  of  Ghent,  and 
Astor  wished  to  revive  the  project,  but  the 
government  was  cool,  and  he  dropped  it,  still 
however,  buying  his  furs  direct  and  trading 
with  many  countries,  more  particularly  China, 
at  that  time  the  best  fur  mart  in  the  world. 
He  also  made  large  amounts  by  buying  de- 
preciated government  securities,  which  after- 
ward commanded  a  considerable  premium.  But 
his  chief  investment  was  the  one  which  has 
founded  the  family  greatness  on  a  rock.  Fore- 
seeing the  immense  growth  of  New  York  city, 
he  bought  large  tracts  on  Manhattan  Island  far 
beyond  the  then  city  limits,  taught  his  son  to 
invest  his  accumulations  in  the  same  way,  and 
established  the  system  of  handling  them  de- 
scribed under  Astor  Family.    In  1827  he  and 


Digitized  by  V^OOQIC 


ASTOR 


his  son  Winiam,  who  had  been  his  partner 
since  1815,  withdrew  from  the  China  trade  and 
formed  the  American  Fur  Ccnnpany,  chiefly 
managed  by  the  great  expert;  but  a  few  years 
later  he  retired  from  business  altogether, 
thenceforth  devoting  himself  to  his  mvest- 
ments,  and  devising,  m  consultation  with  others, 
plans  for  a  public  library  suggested  by  Wash- 
ington Irving, —  afterward  the  Astor  Library, 
for  which  he  left  $400^000  in  his  will.  He 
made  gifts  and  bequests  to  other  objects ;  among 
them  $50,000  for  a  school  for  poor  children  and 
a  home  for  the  indigent  aged  in  his  birthplace, 
Waldorf,  called  the  Astor  House.  He  was 
much  more  than  a  great  trader:  he  had  a 
breadth  of  conception,  a  combined  energy  and 
patience  of  execution,  a  mastery  of  detail,  a 
retentiveness  of  memory  and  a  sagacity  of 
judgment,  which  in  the  opinion  of  his  inti-' 
mates  would  have  raised  him  to  greatness  in 
anv  line.  He  left  two  sons,  Wilham  B.  and 
John  Jacob»  and  three  daughters. 

ASTOR,  John  Jacob,  American  capitalist 
and  soldier,  son  of  William  B. ;  b.  New  York, 
10  June  1822;  d.  22  Feb..  1890.  He  was  edu- 
cated at  Columbia  University  and  at  Gottingen; 
he  then  took  the  full  course  at  the  Harvard 
Law  School,  and  practised  law  for  a  year, 
solely  to  qualify  himself  for  assisting  in  the 
management  of  the  immense  estate,  one^half  of 
which  later  descended  to  him.  In  the  Civil 
War  he  served  on  McQellan's  staff,  with  the 
rank  of  colonel;  and  was  a  devoted  and  hard- 
working militanr  student  He  always  regarded 
this  period  as  the  best  of  his  lif  e^  and  attended 
the  reunions  of  the  Loyal  Legion  with  zeaL 
Not  only  was  he  always  a  liberal  giver  to  puh* 
lie  institutions  and  charities,  but  he  gave  miKh 
personal  time  and  devotion  to  them,  especialbr 
to  the  Astor  Library  and  Trinitv  Chorch;  but 
he  shrank  from  public  notice.  On  his  famer's 
death  in  1875  he  received  half  of  the  estate,  es- 
timated at  considerably  over  $100,000,000;  all 
which,  with  accumulations  believed  to  have 
swollen  it  to  some  $200,000,000,  he  left  to  his 
only  son,  William  Waldorf  Astor.  His  wife, 
Charlotte  Augusta  Gibbs,  was  an  active  assistant 
in  his  charitable  work,  taking  part  in  personal 
service  as  ^Sister  Augusta,^  incognito. 

ASTOR,  John  Jacob,  American  capital- 
ist and  inventor,  fourth  of  the  name,  nephew  of 
John  Jacob  the  third,  and  son  of  William:  b. 
Rhinebeck,  N.  Y..  13  July  1864;  d.  at  sea 
(Titanic  wreck)  iS  April  1912.  He  was  gradu- 
ated from  Harvard  in  1888.  He  was  the  man- 
aj^er  of  the  Astor  properties  in  America;  a 
director  in  many  banking,  insurance  and  rail- 
road companies,  and  member  of  various  clubs 
and  social  organizations.  He  built  in  1897  a 
very  costly  hotel,  the  Astoria  (named  after  the 
famous  fur  settlement  of  1811),  on  Fifth  ave- 
nue. New  York,  adjoining  the  Waldorf  built  by 
his  cousin,  William  Waldorf,  the  two  being  now 
toined  as  the  Waldorf-Astoria.  Besides  his 
business  activities,  he  had  strong  individual 
faculties.  He  was  an  expert  in  marine 
mechanics,  inventor  of  a  bicycle  brake,  and  a 
pneumatic  road  improver;  and  was  a  member 
of  scientific  and  other  intellectual  societies.  He 
wrote  ^A  Journey  in  Other  Worlds:  a  Romance 
of  the  Future*  (1894).  He  was  on  Governor 
Morton's  staff  1894-96,  and  in  the  Spanish- 
American  War  of  1896  was  commissioned  lieu- 


tenant-colonel of  United  States  Volunteers,  and 
served  in  the  Santiago  campaign. 

ASTOR,  William  Backhouse,  American 
merchant  and  capitalist,  eldest  son  of  John 
lacob  Astor:  b.  New  York.  19  Sept  1792;  d.  24 
Nov.  1875.  He  was  trained  in  his  father's  busi- 
ness in  the  intervals  of  public  school  educa- 
tion; and  the  father  is  said  to  have  remarked 
that  ^William  would  never  make  money,  but 
would  keep  what  he  had.^  At  16  he  was  sent 
to  Heidelbere  University,  and  at  18  went  to 
Ciottingen,  wnere  he  was  tutored  by  Bunsen, 
afterward  the  great  chevalier.  Returning  to 
New  York  in  1815.  he  was  made  a  partner  in  his 
father's  foreign  shipping  trade,  especially  culti- 
vating the  CSinese  neld.  The  firm  was  John 
Jacob  Astor  &  Son  till  1827,  when  it  dissolved 
and  both  partners  gave  up  the  China  trade  to 
form  the  American  Fur  Company,  of  which 
William  was  president,  but  John  Jacob  the  head 
manager  till  he  withdrew  from  active  business 
life  a  few  years  later.  He  was  shortly  followed 
into  retirement  by  his  son.  By  1848  he  had 
amassed  a  fortune  of  his  own ;  besides  receiving 
a  legacy  of  half  a  million  from  his  uncle  Henry, 
and  a  gift  of  the  Astor  House  from  his  father; 
the  latter  on  his  death  in  that  year  leaving  him 
sole  legatee  save  for  minor  bequests,  the  prop- 
erty being  estimated  at  $20,000,000  to  $30,000,- 
000.  His  life  thenceforth  was  spent  in  conserv- 
ing and  developing  this.  He  built  nearly  a 
thousand  houses  on  his  uptown  lots,  and  was 
currently  termed  "the  landUord  of  New  York.* 
He  was  also  a  heavy  investor  in  other  lines, 
notably  coal  and  railroad  stocks.  He  founded 
the  Astor  Library  under  his  father's  bequest, 
adding  by  gifts  and  bequests  over  $600,000  to 
his  father's  gift,  giving  much  time  to  its  ad- 
ministration from  the  completion  of  the  build- 
ing in  1853  on  his  plans.  His  wife  was  the 
daughter  of  Madison's  second  Secretary  of 
War;  his  sons  were  John  Tacob  and  William, 
and  the  estate  was  shared  between  them. 

ASTOR,  William  Waldorf,  capitalist:  b. 
New  York,  31  March  1848.  He  was  called  to 
the  United  States  Bar  in  1875;  was  a  member 
of  the  legislature  of  the  State  of  New  York 
1878-^1;  and  was  United  States  Minister  to 
Italy  1882-85.  In  1890  he  transferred  his  resi- 
dence to  England  and  in  1899  became  a  natural- 
ized British  subject.  In  1892  he  purchased  the 
Pail  Mall  Gazette;  in  1893  he  established  the 
Pall  Mall  Magazine,  and  in  1911  acquired  The 
Observer.  In  1912  he  sold  the  first  named 
journal,  and  in  1914  made  a  present  of  the  P<ill 
Mall  Gazette  and  The  Observer,  with  the  build- 
ing in  Newton  street  and  its  contents,  to  his 
son.  Maj.  Waldorf  Astor,  M.P.  He  is  the 
author  of  ^ Valentino,^  a  story  of  Rome  (1886)  ; 
^Sforza,^  an  histoncal  romance  of  the  16th 
century  in  Italy  (1889);  ^Pharaoh's  Daughter, 
and  Other  Stories'  (1^)»  besides  numerous 
stories  and  articles  that  have  appeared  in  the 
pages  of  the  PcUl  Mall  Magazine.  His  benevo- 
lence is  well  known  and  his  gifts  to  chari- 
ties have  amounted  to  very  considerable  sums. 
Among  those  charities  benefited  by  his  gifts 
are  The  Hospital  for  Sick  Oiildren,  Great 
Ormond  street  (to  which  he  gave  $250,000  in 
1903)  ;  University  College,  London ;  The  Cancer 
Research  Fund ;  Oxford  University ;  Cambridge 
University;  The  National  Society  for  the  Pre- 
vention of   Cruelty  to  Children;  The  British 
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Red  Cross  Sodehr;  Gordon  Memorial  G>lle9e, 
Khartum;  The  Soldier  and  Sailors'  Families 
Association,  and  the  Women's  Memorial  to 
Queen  Victoria.  His  gifts  to  the  war  chari- 
ties include  $125,000  to  the  Prince  of  Wales's 
National  Relief  Fund;  a  similar  amount  to 
Princess  Louise's  Officers'  Families  Ftmd; 
S^,000  to  the  British  Red  Cross  Society;  $25,- 
OOO  to  Queen  Mary's  Employment  Committee, 
and  a  similar  sum  to  the  Lord  Mayor's  National 
Bands  Fund.  He  has  given  $5,000  to  King 
Edward's  Hospital  Fund  annually  since  1897 
when  the  fund  was  started.  On  1  Jan.  1916,  he 
was  offered  and  accepted  a  peerage  of  the 
United  Kingdom  under  the  title  of  Baron  Astor 
of  Hever  Castle  in  the  County  of  Kent. 
Hever  Castle  is  well  known  as  having  been  the 
residence  of  Anne  Boleyn  and  the  place  at 
which  her  courtship  by  Henry  VIH  was  car- 
ried on.  It  was  purchased  with  the  surround- 
ing estate  by  Mr.  Astor  in  1903.  On  3  June 
1917  Baron  Astor  was  elevated  to  the  rank  of 
Viscount. 

ASTOR  FAMILY,  a  famous  American 
family  representing  one  of  the  three  or  four 
greatest  private  properties  in  the  world.  A 
family  in  the  Old  World  sense, —  a  territorial 
aristocracy,  impossible  to  destroy,  and  fortified 
with  legal  immunities  and  privileges, —  can 
hardly  be  founded  in  America;  but  the  Astors 
have  approached  it  as  nearly  as  our  institutions 
will  a(unit.  They  form  a  group  of  immense 
hereditary  real-estate  owners,  widi  holdings  so 
solidly  based  and  well  distributed  in  the  metrop- 
olis of  America  that  no  apparent  catastrophe 
save  a  failure  of  heirs  could  extinguish  it;  and 
though  originally  springing  from  mercantile 
business,  removed  by  some  three-quarters  of  a 
century  from  its  actual  conduct.  For  many  years 
they  were  known  as  ^the  landlords-  of  New 
York,*  and  the  best  of  landlords,  prompt,  just  and 
courteous;  they  still  probably  form  the  largest 
set  of  individual  real-«state  holders.  The 
familjT  is  also  connected  with  notable  municipal 
charities  and  public  foundations.  See  Astor, 
John  Jacob  (1763-1848) ;  Astor,  John  Jacob 
(1822-90):  Astor,  John  Jacob  (1864-1912); 
Astor,  William  Backhouse  (1792-1875); 
Astor,  William  Waldorf  (1848-). 

ASTOR  LIBRARY.  See  New  York 
Public  Library. 

ASTOR  PLACE  RIOT,  in  American  his- 
tory: a  riot  on  the  evening  of  10  May  1849,  in 
Astor  Place,  New  York.  It  was  an  attempt  to 
drive  the  English  actor,  William  Charies 
Macready  (q.v.)  from  the  stage,  and  grew  out 
of  a  London  tour  of  Edwin  Forrest  (q.v.),  in 
which  he  played  Virginius  and  Richelieu  with 
great  success  till  Macready  bought  the  acting 
rights  for  himself,  though  he  had  personally 
treated  Forrest  with  kindness.  Forrest  then 
essayed  Macbeth,  but  it  was  unsuited  to  his 
style  and  presence,  and  he  was  hissed.  He  at- 
tributed this  to  Macready's  machinations,  and 
when  Macready  four  years  later  announced 
^ Macbeth^  in  tne  Astor  Place  Opera  House,  a 
crowd  of  Forrest's  partisans  gathered  early  in 
the  evening  before  llie  theatre,  and  waiting  till 
the  performance  had  b^:un,  attempted  to  force 
a  way  inside  and  put  a  stop  to  it.  The  police 
were  powerless  and  sent  for  the  military;  the 
Seventh  Regiment  (New  York  militia)  came 
up,  and  was  assailed  by  the  mob  with  showers 


of  brickbats  and  stones.  Before  the  fray  was 
ended,  34  rioters  were  killed,  a  great  number 
wounded  and  141  of  the  regiment  injured  by 
the  missiles.  The  mob  was  successful  in  its 
purpose,  however.  Macready  had  to  cancel  his 
engagement,  conceal  himself  in  a  private  house 
for  a  couple  of  days,  and  then  travel  secretly  to 
Boston,  whence  he  sailed  for  England.  Consult 
Barrett,  ^Edwin  Forrest >  (1882). 

ASTORGA,  Bmanttele  d',  an  Italian 
cotx4>oser:  b.  Palermo,  11  Dec.  1681;  d.  21  Aug. 
1736.  He  was  educated  in  a  monastery  in  As- 
torga  in  Spain,  from  which  he  afterward  took 
his  name.  A  ^Stabat  Mater,  ^  which  he  is  said 
to  have  written  in  London,  is  considered  the 
best  of  his  works,  and  is  still  highly  regarded. 

ASTORGA,  ^s-tdr'g^,  a  city  in  northwest 
Spain,  province  of  Leon,  the  Asturica  Augusta 
of  the  Romans.  It  figured  prominently  during 
the  Peninsular  War;  was  taicen  by  the  French 
after  an  obstinate  defense,  1810;  and  retaken  by 
the  Spaniards,  1812.  It  is  the  see  of  a  bishop. 
Pop.  7,600. 

ASTORIA,  Ore.,  city,  port  of  entry  and 
seat  of  Clatsop  County,  on  the  Columbia  River, 
nine  miles  from  its  mouth,  and  101  miles  by  the 
Astoria  &  C.  R.  Railroad  from  Portland.  Sev- 
eral foreign  steamship  lines  touch  here,  the 
largest  vessels  coming  up  to  its  five  miles  of 
water  frontage  throu^  the  deep,  broad  channel 
dredged  in  the  bar  at  the  river  mouth.  Its 
salmon  fishing  and  canning  industries  are 
among  the  greatest  in  the  world:  several  hun- 
dred boats  go  out  to  the  fishing  grounds  on  the 
bar  every  afternoon  during  the  season  of  about 
100  days,  some  1,500  in  all  being  employed;  and 
the  canneries  utilize  some  S2,000,000  capital,  and 
turn  out  about  15,000,000  cans  of  salmon  a  year. 
It  has  also  subsidiary  can  manufactories  and 
iron  works,  great  lumber  works  from  the  vast 
forests  of  the  Pacific  slope,  flouring  mills, 
breweries,  etc.  The  United  States  census  of 
1914  recorded  57  manufacturing  establishments 
of  factory  grade,  employing  1,375  persons,  of 
whom  1,172  were  wage  earners,  receiving 
$866,000  annually  in  wages.  The  capital  in- 
vested aggregated  $5,293,000,  and  the  year's  pro- 
duction was  valued  at  $4,587,000:  of  this,  $1,- 
836,000  was  the  value  added  by  manufacture. 
The  city  has  a  very  large  export  trade  in  the 
special  products  of  Oregon  and  Washington  — 
lumber,  wheat,  oats,  live  stock,  wool,  potatoes, 
apples,  etc.  Among  its  buildings,  the  most 
notable  are  the  United  States  custom-house,  the 
post  office.  Saint  Mary's  Hospital  (R.  C),  and 
Fort  Oatsop  dating  from  its  foundation  by  the 
Lewis  and  Clarke  expedition  in  1805.  For  the 
founding  of  Astoria  in  1811,  see  Astor,  John 
Jacob,  and  consult  Irving,  W.,  ^Astoria,  or 
Anecdotes  of  an  Enterprise  beyond  the  Rocky 
Mountains^  (Philadelphia  1836).  On  its  seizure 
by  the  English  in  the  War  of  1812,  they  re- 
named it  Fort  Saint  George ;  in  1818  it  was  re- 
stored to  the  United  States,  though  occupied 
till  1845  by  the  fur  stations  hrst  of  the  North- 
west (Tompanvj  then  of  the  Hudson  Bay  Com- 
panjr  with  which  the  former  consolidated.  It 
received  a  city  charter  in  1876.  Pop.*  (1910) 
9,599;    (1914)    10.100. 

ASTORIA,  or  ANsaxyrES  of  an  Enter- 
prise Beyond  the  Rocky  Mountains,  a  ram- 
bling work  by  Washington  Irving  (1836).  It 
comprises  stories  of  expeditions  by  land  and 
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sea,  and  as  a  chapter  of  Far  West  history,  does 
not  lose  its  value  by  the  lapse  of  time. 

ASTRABAD,  as'tr^-bad',  Persia,  a  town 
about  50  miles  east  of  the  Caspian  Sea.  It  car- 
ries on  a  trade  in  horses,  sheep,  cotton,  silk, 
woolen  fabrics,  etc.,  and  is  connected  by  cara- 
van with  Afghanistan  and  is  the  seat  of  a  Rus- 
sian consulate.  Pop.  estimated  at  about  15,000 
to  20,000. 

ASTRJB,  The  Divfaie,  a  name  applied  to 
the  English  novelist  and  dramatist,  Mrs.  Aphra 
Behn,  a  Jewess,  who  was  noted  for  the  coarse- 
ness of  her  plavs.  •The  stage  how  loosely  doth 
Astraea  tread."  She  was  the  first  English 
female  novelist. 

ASTRiEA,  in  mythology,  the  daughter  of 
Zeus  and  Themis,  and  goddess  of  justice.  In 
the  age  of  gold  she  was  a  regular  inhabitant  of 
this  world;  in  the  age  of  silver  an  occasional 
visitor;  and  in  the  age  of  brass,  when  men  be- 
gan to  forge  weapons  of  war.  Red  to  the  skies, 
where  she  is  seen  in  the  Zodiac,  forming  the 
constellation  Virgo.  She  is  usually  represented 
wi^  scales  in  her  hand  and  a  crown  of  stars 
on  her  head. 

ASTRAGAL,  in  architecture,  a  small 
semi-circular  molding,  with  a  fillet  beneath  it, 
encircling  a  column  and  separating  the  shaft 
from  the  capital. 

ASTRAGALOMAN'CY  (Greek  astrO' 
galos,  in  the  plural  =  dice,  and  w(i«<Wa= divi- 
nation), a  pretended  divination  performed  by 
casting  down  dice  with  marks  corresponding  to 
letters  of  the  alphabet,  and  observing  words 
thus  formed.  It  was  practised  in  the  temple  of 
Hercules,  in  Achaia. 

ASTRAGALUS.    See  Poor. 

ASTRAGALUS,  Milk  Vetch,  a  genus  of 
more  than  1,000  species  of  hardy  leguminous 
herbs  and  under-shrubs  which,  except  in 
Australia  where  they  have  not  been  found,  are 
of  world-wide  distribution  on^  dry  soils.  A. 
gummifer  and  other  species  yield  tragacanth 
(q.v.)  gum.  Certain  species  native  to  the  west- 
em  United  States  called  crazy  weeds  (q.v.)  are 
considered  responsible  for  crazy  disease  of 
stock.  The  leaves  are  usually  pinnate;  the 
flowers  arranged  in  racemes,  white  or  purple. 
A  few  native  and  foreign  species  are  grown 
from  seed  for  ornamental  purposes.  They 
succeed  best  on  dry,  porous  soil  in  sunny  situa- 
tions. 

ASTRAKHAN,  a  name  given  to  sheep- 
skins with  a  curled  woolly  surface  obtained 
from  a  variety  of  sheep  found  in  Bokhara, 
Persia  and  Syria,  and  also  to  a  rough  fabric 
with  a  pile  in  imitation  of  this. 

ASTRAKHAN,  as'tr^  khan',  a  government 
in  the  southeast  of  European  Russia,  on  the 
Caspian;  with  an  area  of  about  91,042  square 
miles.  It  consists  almost  entirely  of  two  vast 
steppes  separated  from  each  other  by  the  Volga, 
and  forming  for  the  most  part  arid  sterile 
deserts.  The  livestock  consist  chiefly  of  sheep 
of  the  broad-tailed  species.  The  chief  employ- 
ments are  pasturage  and  fishing  —  the  former 
occupying  the  rural  and  nomadic  tribes,  and 
the  latter  the  tribes  on  the  Caspian  coast  and 
the  banks  of  the  Volga.  The  extraction  of  salt 
from  the  lakes  is  also  a  source  of  employment. 
The  population  is  extremely  diverse  —  consist- 


ing of  Kirghiz,  Kalmucks,  Tatars,  Cx>$sacks, 
Armenians  and  Jews  —  and  numbered  in  1914 
1,315.900. 

ASTRAKHAN,  the  capital  of  the  Russian 
government  of  the  same  name.  It  is  situated 
on  an  island  in  the  Volga,  about  60  miles  from 
the  Caspian  Sea,  is  surrounded  by  a  wall  and 
consists  of  crooked,  dirty,  but  broad  streets, 
with  irregular  lines  of  houses.  The  communi- 
cation with  the  opposite  banks  of  the  river  is 
maintained  by  numerous  bridges.  It  is  the  see 
of  Greek  Catholic  and  Armenian  archbishops, 
and  there  are  numerous  sacred  edifices,  includ- 
ing mosques  and  an  Indian  temple.  The  most 
important  edifice  is  the  cathedral,  of  a  rec- 
tangular form,  with  four  small  gilt  and  i^tinted 
cupolas  on  the  roof,  and  a  large  one  in  the 
centre.  The  city  gives  its  name  to  a  kind  of 
fur,  the  skin  of  new-bom  Persian  lamb,  and  its 
imitation  in  rough  woolen  coats.  The  manu- 
factures, consisting  of  silks,  cottons,  woolens, 
shagreen  skins,  morocco  leather  and  soap,  are 
increasing  in  extent.  The  fisheries,  shipbuild- 
ing and  tanning  are  the  staple  industries.  Im- 
mense quantities  of  fish,  caviar,  and  isinglass 
are  exported  to  foreign  countries.  In  the  fish- 
ing season  from  20,000  to  30,000  persons  con- 
nected with  the  fisheries  frequent  the  city.  ^  It  is 
the  naval  station  of  the  Caspian  fleet;  is  the 
most  important  port  of  the  Caspian,  and  has 
regular  steam  communication  with  the  principal 
towns  on  the  shores  of  that  sea.  The  develop- 
ment of  the  petroleum  fields  at  Baku  and  the 
opening  of  the  Trans-Caspian  Railway  have  in- 
creased its  importance  as  a  centre  of  trade  be- 
tween western  Europe  and  central  Asia.  The 
city  fell  into  the  hands  of  Russia  in  1554.  Pop. 
(1913)  162,482. 

ASTRAL  BODY,  a  term  used  by  Theos- 
ophists.  According  to  their  belief  the  soul  has 
two  bodies,  one  of  attenuated  matter  which  is 
sometimes  able  to  carry  the  spirit  away  from 
the  material  body  during  sleep,  and  which 
may  survive  the  death  of  the  material  body 
for  some  time.    See  Theosophy. 

ASTRAL  SPIRITS,  spirits  believed  by 
the  Greeks  and  Orientals  to  inhabit  the 
heavenly  bodies  or  the  aerial  regions.  In  the 
Middle  Ages  they  were  variously  conceived  as 
fallen  angels,  souls  of  departed  men  or  spirits 
originating  in  fire,  and  oelonging  neither  to 
heaven,  earth  nor  hell.  Paracelsus  regarded 
them  as  demoniacal  in  character. 

ASTRAPOTHBRIIDiB,  a  family  of 
hoofed  mammals,  fossil  in  the  Santa  Cruz  beds 
of  Miocene  Age  in  Patagonia,  which  had  a 
rude  resemblance  to  the  pnmitive  rhinoceroses. 
Their  most  remarkable  feature  was  a  long, 
trunk-like  proboscis. 

ASTRINGENTS.,  Substances  that  have 
the  property  of  precipitating  albumin  and  other 
proteids  act  as  astnngents.  When  used  on 
mucous  membranes  they  contract  the  tissues, 
diminish  ^the  blood  supply,  decrease  the  mucus 
and  modify  the  sense  perceptions  in  the  part 
In  the  mouth  they  cause  the  well-known  sensa- 
tion of  puckering.  Their  action  is  purely 
local  Vegetable  astringents  all  contain  tannic 
add,  to  which  substance  their  action  is  due. 
Nearly  all  of  the  mineral  salts  are  astringent 
when  used  well  diluted  with  water.  In  con- 
centrated solution  their  coagulant  action  is  so 
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pronounced  as  to  cause  death  of  the  tissue 
(caustic).  The  astringents  are  particularly 
serviceable  in  stimulating  atomic  mucous  mem- 
branes, causing  them  to  secrete  less  mucus. 
They  are  thus  useful  in  chronic  diarrhceas,  in 
leucorrhoca  and  in  mucous  discharges  from 
other  parts  of  the  body.  The  most  serviceable 
of  the  vegetable  astringents  is  tannic  acid,  or 
its  compounds,  tannalbin,  tannigen  and  re- 
lated bodies.  Others  used  are  rhatany,  catechu, 
Idno,  logwood  and  white-oak  bark.  Of  the 
mineral  salts,  solutions  of  coppef  suli>hate, 
zinc  sulphate,  lead  acetate,  nitrate  of  silver, 
sulphate  and  chloride  of  iron,  alum,  sulphuric, 
hydrochloric,  nitric  acid,  and  the  aluminum 
salts  are  the  most  useful. 

ASTROCARYUM,  a  genus  of  about 
30  species  of  tropical  American  pinnate- 
leaved  palms  noted  for  their  profuse  sharp 
spines  sometimes  a  foot  long.  A.  murumuru, 
the  murumuru  palm,  a  common  si)ecies  in  the 
lower  Amazon  region,  seldom  attains  a  height 
of  more  than  20  feet.  It  bears  an  edible, 
melon-flavored,  musky-scented  ovoid  fruit 
about  an  inch  long,  the  pulp  of  which  is  highly 
prized  as  food  for  man  and  cattle.  Hogs 
crush  the  seeds,  which  are  almost  as  hard  as 
vegetable  ivory,  and  fatten  well  upon  them. 
A.  tucutna,  the  tucuma  palm,  reaches  a  height 
of  30  to  40  feet,  and  has  very  regularly  ar- 
ranged spines,  bears  an  edible,  globular  fruit, 
and  is  native  of  the  same  region  as  the  pre- 
ceding species.  A.  vulgare  is  a  taller-growing 
palm  than  the  above.  The  unexpanded  leaves 
furnish  a  strong  fibre,  for  which  the  tree  is 
often  cultivated  where  it  is  not  native.  To 
obtain  this  fibre  the  terminal  bud  is  cut  and 
the  epidermis  of  the  delicate  leaves  carefully 
peeled  in  ribbon-like  strips  that  when  dry  are 
twisted  into  fine,  strong,  durable  threads  used 
for  making  twine,  bowstrings,  hammocks,  fish- 
nets, etc.  The  fibre  of  older  leaves  is  coarser, 
tougher  and  stronger  and  is  used  for  cordage; 
the  petioles  of  the  jroung  leaves  are  used  tor 
making  into  baskets  and  hats.  This  species, 
commonly  known  as  the  tecum  palm,  is  distinct 
from  the  tucuma  palm  noted  above,  but  was 
confounded  with  it  by  Martins,  who  pictured 
the  tucuma  as  the  fibre-bearing  species.  Consult 
Wallace,  <Palm  Trees  of  the  Amazon>  n853). 
Several  species  are  cultivated  in  greenhouses 
for  ornamental  purposes  and  specimens  as 
large  as  10  feet  tall  often  bear  fruit.  For 
culture,  consult  Bailey,  ^Standard  Cyclopedia 
of  Horticulture>    (1914). 

ASTROLABE  (from  Greek  CLstron,  a 
star,  and  lambano,  I  take),  the  name  given  by 
the  Greeks  to  any  circular  instrument  having 
one  or  more  graduated  circles.  In  modem 
astronomy  this  instrument  is  no  longer  used, 
because  wholly  superseded  by  the  sextant.  The 
first  application  of  the  astrolabe  to  navigation 
was   made   by   the   physicians,    Rpderich   and 

Joseph  and  Martin  Behaim  of  Niimberg,  when 
ohn  II,  King  of  Portugal,  desired  them  to  in- 
vent a  method  of  preserving  a  certain  course 
at  sea.  Angles  of  altitude  were  found  by  sus- 
pending the  astrolabe  perpendicularly. 

ASTROLOGY,  the  science  which  claims 
to  foretell  future  events,  especially  the  fate  of 
men,  from  the  position  of  the  stars.  Originally, 
that  is,  among  me  Greeks  and  Romans,  the  word 


had  the  meaning  of  ^astronomy,'  and,  as  in  the 
case  of  alchemy  and  chemistry,  the  pseudo- 
science  and  the  real  science  had  the  same  origin. 
In  early  times,  when  the  earth  was  regarded 
as  the  centre  of  the  universe  and  as  that  to 
which  all  else  was  somehow  tributary,  it  was  a 
not  unnatural  hypothesis  that  the  changing  con- 
figurations of  the  heavenly  bodies  mi^t  be 
indicative  of  human  destiny,  or  might  innuence 
human  character.  Hence,  the  Chinese,  the 
Egyptians,  the  Chaldaeans,  the  Romans  and 
most  other  ancient  nations,  with  the  exception 
of  the  Greeks,  became  implicit  believers  in  as- 
trology. It  was  partly  the  cause  and  partly  the 
effect  of  the  prevalent  worship  of  the  heavenly 
bodies.  The  *star-gazers,*  sarcastically  referred 
to  in  Isa.  xlvii,  13,  were  perhaps  astrologers; 
so  also  ma^  have  been  what  are  called  in  the 
margin  •viewers  of  the  heavens*;  but  the 
Hebrew  word  rendered  ^astrologers*  in  Dan.  i, 
20;  ii,  2,  27;  iv,  7;  v,  7,  is  a  much  vaguer  one, 
meaning  those  who  practise  incantations,  with- 
out indicating  what  the  character  of  these  in- 
cantations may  be.  The  later  Jews,  the  Arabs, 
with  other  Mohammedan  races,  and  the  Chris- 
tians in  medieval  Europe  were  all  great  culti- 
vators of  astrology.  Some  of  the  greatest  as- 
tronomers, among  whom  was  John  Kepler,  who 
knew  very  much  better,  were  accustomed  to 
•cast  horoscopes,*  and  to  receive  large  fees  for 
so  doing.  The  ordinary  method  of  procedure 
in  the  Middle  Ages  was  to  divide  a  globe  or  a 

?lanisphere  into  12  portions  by  circles  running 
rom  pole  to  pole,  like  those  which  now  mark 
meridians  of  longitude.  Each  of  the  12 
spaces  or  intervals  between  these  circles  was 
called  a  •house*  of  heaven.  The  sun,  the  moon 
and  the  stars  all  pass  once  in  24  hours  through 
the  portion  of  heavens  represented  by  the  12 
•houses.*  Every  house  has  one  of  the  heavenly 
bodies  ruling  over  it  as  its  lord.  , 

The  houses  symbolize  different  advantages 
or  disadvantages.  The  first  is  the  house  of  life ; 
the  second,  of  riches ;  the  third,  of  brethren ;  the 
fourth,  of  parents;  the  fifth,  of  children;  the 
sixth,  of  health:  the  seventh,  of  marriage;  the 
eighth,  of  death;  the  ninth,  of  religion;  the 
tenth,  of  dignities ;  the  eleventh,  of  friends ;  and 
the  twelfth,  of  enemies.  The  houses  vary  in 
strength,  the  first  one,  that  containing  the  part 
of  the  heavens  about  to  rise,  being  the  most 
powerful  of  all ;  it  is  called  the  ascendant,  while 
the  point  of  the  ecliptic  just  rising  is  termed  the 
horoscope.  The  important  matter  was  to  ascer- 
tain what  house  and  star  was  in  the  as- 
cendant at  the  moment  of  a  person's  birth,  from 
which  it  was  deemed  possible  to  augur  his  for- 
tune. It  followed  that  all  people  bom  in  the 
same  part  of  the  world  at  the  same  time  ou^t 
to  have  had  the  same  future,  an  allegation 
which  experience  decisively  contradicted.  Even 
apart  from  this,  astrological  predictions  of  all 
kinds  had  a  fatal  tendency  to  pass  away  with- 
out being  fulfilled ;  and  when,  finally,  it  was  dis- 
covered that  the  earth  was  not  the  centre  of  the 
universe,  but  onty  a  planet  revolving  around  an- 
other body,  and  itself  much  exceeded  in  size  by 
several  of  its  compeers,  every  scientific  mind  in 
Europe  felt  itself  unable  any  longer  to  believe 
in  astrology,  which  has  been  in  an  increasinghr 
languishing  state  since  the  middle  of  the  17th 
century.  It  still  flourishes,  however,  in  Asia 
and  Africa,  and  is  a  means  of  livelihood  to 
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many  charlatans  who  prey  upon  the  ignorant 
classics  in  all  countries. 

ASTRONOMICAL       CLOCKS.         See 

Astronomy,  Practical. 

ASTRONOMY.  Astronomy  is  that 
branch  of  science  which  treats  of  the  heavenly 
bodies  —  including  practically  all  the  bodies  of 
the  universe.  The  great  advance  which  our 
times  have  witnessed  in  the  methods  of  re- 
search has  made  it  one  of  the  most  progressive 
of  the  sciences,  while  it  is,  at  the  same  time, 
itkt  oldest  of  all.  The  vast  extent  of  its  field, 
including  the  entire  universe  within  its  bounds, 
leads  to  its  having  a  number  of  different 
branches.  There  is,  first,  a  branch  which  em- 
braces our  general  knowledge  of  the  heavenly 
bodies,  their  motions,  aspects  and  physical  con- 
stitution. This  branch  is  commonly  termed 
descriptive  or  general  astronomy.  It  is  now 
recognized  as  having  two  divisions,  one  relating 
principally  to  the  motion,  mutual  relations 
and  general  aspects  of  the  heavenly  bodies :  the 
other  to  their  physical  constitution,  considered 
individually.  The  former  division  is  sometimes 
termed  astrometry,  because  it  is  principally  con- 
cerned with  measurements  of  position,  motion, 
mass,  etc.  The  other  branch  is  termed  astro- 
physics,  and  is  that  which  has  ^  received  its 
greatest  development  in  recent  times.  There 
is  also  a  branch  which  teaches  the  methods  of 
observing  the  heavenly  bodies,  including  the  in- 
struments used  in  observation  and  measure- 
ment, and  the  principles  governing  their  use, 
as  well  as  the  practical  computations  incident 
thereto.  This  branch  is  termed  practical  as- 
tronomy. Another  branch  is  the  mathematical 
one,  which  determines  the  orbits  and  motions 
of  the  heavenl)r  bodies  by  deductive  methods, 
taking  as  a  basis  the  facts  of  observation  and 
the  laws  of  motion,  especially  that  of  gravita- 
tion. This  branch  treats  of  the  orbits  of  the 
heavenly  bodies  and  of  the  methods  of  comput- 
ing the  effects  of  their  mutual  attraction.  It  is 
commonly  termed  theoretical  astronomy,  while 
the  more  purely  mathematical  theory  is  known 
as  celestial  mechanics. 

The  subject  of  astronomy  is  treated  in  the 
present  work  on  the  following  plan :  We  begin 
with  a  brief  but  comprehensive  survey  of  the 
universe,  referring  to  special  articles  —  Stars, 
Universe,  Nebulae,  Solar  System,  etc.,  for  de- 
tails. This  survey  will  be  followed  by  reviews 
of  Practical  Astronomy;  Theoretical  Astron- 
omy and  of  the  historical  development  of  the 
science. 

Descriptive  Astronomy.—  Considered  as 
to  their  nature,  the  heavenly  bodies  may  be  di- 
vided into  two  great  classes ;  the  one,  incandes- 
cent bodies  which  shine  by  their  own  light ;  the 
other,  opaque  bodies  which  are  visible  only  by 
reflecting  the  light  of  some  incandescent  body 
in  their  neighborhood.  Examples  of  the  first 
class  are  the  stars  which  stud  the  heavens  at 
night;  examples  of  the  second  are  the  planets, 
of  which  our  earth  is  one.  From  the  very  na- 
ture of  the  case,  little  can  be  learned  of  the 
possible  number  of  opaque  bodies  which  may 
exist  in  the  universe.  There  may  be  some 
rather  uncertain  gfround  for  inferring  that  they 
are  less  massive  and  less  numerous  than  the 
incandescent  bodies;  but  it  is  sometimes  sup- 
posed that  they  may  far  outnumber  the  latter 
without  our  being  aware   of   the   fact.     The 


stars  are  scattered  through  the  wilderness  of 
space  at  distances  which  tetffle  all  our  powers  of 
conception.  Light  moves  with  such  speed  that 
it  would  make  the  circuit  of  the  earth  seven 
times  in  a  single  second.  But  the  cases  are 
rather  exceptional  when  a  star  is  so  near  one 
of  its  neighbors  that  li^ht  would  not  take  years 
to  travel  over  the  distance  which  separates 
them.  Indeed,  the  only  known  exceptions  be- 
long to  the  class  of  double  or  multiple  stars  — 
two  or  more  such  bodies  forming  a  system  by 
themselves.  There  is  only  one  star  so  near  us 
that  its  li^ht  would  reach  us  in  four  years,  and 
the  same  is  probably  true  of  most  other  stars. 
That  the  universe  of  stars  extends  to  distances 
which  light  would  require  several  ^ousand 
years  to  travel  is  certain;  but  no  well-defined 
limit  has  yet  been  set  to  its  extent  Our  sun 
is  one  of  uie  stars,  and  is  the  one  of  which  we 
know  most  because  of  our  proximity  to  it.  It 
is  the  centre  around  which  eight  great  planets 
and  a  number*  of  other  bodies  perform  their 
revolutions.  On  one  of  these  great  planets, 
the  third  in  the  order  of  distance,  we  dwell. 
Our  knowledge  of  the  heavens  is  largely  con- 
ditioned by  our  residence  on  this  planet  We 
see  the  other  planets  by  the  light  of  the  sun. 
which  they  reflect  They  present  to  the  naked 
eye  the  appearance  of  stars;  and  it  is  only 
when  scrutinized  with  the  telescope  that  they 
are  found  to  have  a  measurable  apparent  size. 
Vast  indeed  is  their  distance  from  the  sun 
when  measured  by  our  standards.  Yet,  ^e 
dimensions  of  our  solar  system  are  very  small 
when  compared  with  the  distance  which  sepa- 
rates the  stars.  Lig^t  passes  from  the  sun  to 
the  outer  planet,  Neptune,  in  about  four  hours, 
while,  as  we  have  said,  it  requires  years  to 
reach  any  star.  The  nearest  star  is  therefore 
thousands  of  times  farther  than  the  most  distant 
planet  A  most  interesting  question  is  whether 
other  stars  have  systems  ox  planets  revolving 
round  them,  as  our  sun  has.  This  is  a  question 
which  it  is  impossible  to  answer  conclusively. 
Such  planets  would  be  absolutely  invisible 
dirough  the  most  powerful  telescope  that  man 
can  ever  hope  to  construct.  Yet  certain  theo- 
retical considerations  seem  to  render  it  prob- 
able that  many,  and  perhaps  the  majority,  of 
the  stars  have  planets  revolving  around  uem. 
It  is  generally  held  by  astronomers  that  all 
stars  were  originally  nebulae;  investigation 
shows  that  if  the  nebula  was  of  a  more  or  less 
heterogeneous  structure  it  will  develop,  at  least 
usually,  into  a  central  sun  attended  by  a  system 
of  planets  (see  Cosmogony).  As  by  far  the 
greater  part  of  the  nebulae  of  the  sky  are  of 
a  spiral  structure,  and  ^  hence  far  from  haying 
a  uniform  density,  it  is  indicated  that  this  is 
the  usual  condition  of  these  objects;  it  is  thus 
rendered  probable  that  at  least  many  of  the 
stars  are  the  centres  of  systems  which  more  or 
less  closely  resemble  our  own.  In  special  cases 
evidence  on  the  subject  is  afforded  by  the 
spectroscope,  which  snows  that  great  numbers 
of  stars  really  have  one  or  more  dark  bodies 
revolving  around  them.  But,  in  order  to  be 
observable  with  the  spectroscope,  these  bodies 
must  be  vasthr  larger  than  the  planets  which 
revolve  round  our  sun.  The  existence  of  a 
planet  like  that  on  which  we  dwell  could  not 
be  determined  even  with  the  best  spectroscope. 
The  bodies  of  the  solar  system  are  bound 
together  by  the  law  of  gravitation.     Were  it 
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not  for  the  attraction  of  the  sun  each  planet 
would  fiy  off  in  a  straight  line  through  space. 
Through  the  attraction  of  the  sun  all  the  planets 
are  k^t  in  their  several  orbits.  Every  con- 
sideration leads  us  to  believe  that  gravitation 
extends  from  one  star  to  all  the  others,  but 
diminishing  as  the  inverse  square  of  the  dis- 
tance. Revolving  double  stars  show  that  sys- 
tems of  two  stars  in  proximity  to  each  other 
are  subject  to  the  law  of  mutual  attraction  and 
hence  that  gravitation  is  not  peculiar  to  our 
solar  system,  but  operates  throughout  the  entire 
visible  universe. 

All  of  the  stars,  are  in  motion,  some  of  them 
with  exceedingly  high  velocities,  but  though 
there  are  several  instances  of  streams  of  stars, 
the  members  of  which  are  moving  along  parallel 
paths  with  the  same  velocities,  in  nearly  all 
cases  the  stars  are  found  to  be  moving  indif- 
ferently in  any  direction  and  with  different 
velocities.  Though  we  do  not  doubt  that  their 
motion  is  fully  determined  by  the  combined 
pull  upon  them  of  all  of  the  bodies  which  com- 
pose our  universe,  the  nature  of  the  resulting 
motion  in  any  particular  case  is  necessarily 
very  complicated.  Attempts  have  been  made 
from  a  studv  of  the  actual  motions  observed 
to  estimate  the  total  mass  of  our  universe  and 
so  to  form  an  estimate  of  the  mass  of  the  dark 
suns  and  other  opaque  matter  which  is  invisible 
to  us.  But  the  result  is  naturally  subject  to 
very  ^eat  uncertainty.  It  will  require  the  ob- 
servations of  many  centuries,  and  perhaps  of 
many  millenniums,  before  the  total  mass  of 
matter  in  our  universe  and  its  distribution  can 
be  determined  in  this  way. 

The  three  fundamental  facts  which  deter- 
mine the  great  phenomena  of  astronomy,  as  we 
observe  them  in  the  course  of  our  lives,  are  (1) 
the  globular  form  of  the  earth  on  which  we 
dwell;  (2)  its  diurnal  rotation  on  its  axis;  (3) 
its  annual  revolution  round  the  sun.  The  first 
of  these  facts  is  so  familiar  to  all  that  we  need 
not  discuss  it.  Out  of  it  grow  the  general 
phenomena  of  the  sky.  The  heavenly  bodies 
surround  us  in  every  direction.  They  arc 
really  as  numerous  by  day  as  by  night,  only  in 
the  former  case  they  are  blotted  out  by  the 
brightness  of  the  sky.  To  imagine  the  heavens 
as  they  really  are  we  must  fancy  stars  as  al- 
ways visible  in  every  part  of  the  sky.  Then, 
by  day,  we  should  see  the  sun  among  the  stars, 
and  perhaps  the  moon  also.  .Mere  observation 
of  a  heavenly  body  gives  us  no  idea  of  its  dis- 
tance. By  looking  at  a  star  we  cannot  tell 
whether  its  distance  is  to  be  measured  by  hun- 
dreds of  miles,  by  millions  or  by  thousands 
of  milUons,  which  it  actually  is.  Hence,  all 
the  heavenly  bodies  appear  to  us  to  be  at  the 
same  distance,  as  if  they  were  set  upon  the 
interior  surface  of  a  stupendous  sphere  in 
the  centre  of  which  we  seem  to  be  placed  This 
imaginary  form  is  called  the  celestial  sphere; 
it  is  one  of  the  most  ancient  conceptions  of 
astronomy,  and  it  is  used  in  the  science  to  the 
present  day  to  represent  the  appearance  of 
the  heavens.  It  is  divided  into  two  hemi- 
spheres, a  visible  and  an  invisible  one.  The 
visible  hemisphere  is  the  half  which  is  above 
the  horizon,  which  we  call  the  sky  and  can 
always  see,  except  so  far  as  obstructions  or 
inequalities  of  the  ground  may  prevent.  The 
other  half  is  below  the  horizon,  and  is  hidden 
from  our  view  because  the  earth  is  opaque. 


Were  the  latter  transparent,  we  should  see  the' 
heavenly  bodies  in  every  possible  direction. 
The  rotation  of  the  earth  on  its  axis  pro- 
duces the  phenomena  of  day  and  night,  and 
the  apparent  rising  and  setting  of  the  heavenly 
bodies.  This  is  Imown  as  the  diurnal  motion. 
The  latter  may  be  considered  in  two  aspects, 
either  as  the  real  rotation  of  the  earth  on 
its  axis,  in  a  direction  always  toward  the  east, 
or  as  an  apparent  rotation  of  the  heavens  in 
the  opposite  direction,  due  to  our  being  uncon- 
scious of  the  motion  of  the  earth.  In  conse- 
quence of  the  diurnal  motion  the  celestial 
sphere,  seeming  to  our  eyes  to  carry  the  heav- 
enly bodies  on  its  interior  surface,  a^iears 
to  us  to  make  a  daily  rotation  on  its  axis. 
The  two  opposite  points  of  the  celestial  sphere 
situated  on  the  prolongation  of  the  earth's 
axis  are  called  the  celestial  poles.  On  these 
poles  as  pivots  the  celestial  sphere  seems  to 
turn.  They  are  called  north  or  south  ac- 
cording to  the  direction.  Their  apparent  po- 
sition m  the  sky  depends  on  the  latitude  of  the 
glace  where  the  observer  is  situated.  A 
eavenly  body  situated  at  either  pole  does  not 
seem  to  have  any  diurnal  motion.  This  is 
nearly  the  case  with  the  pole  star,  which  dwell- 
ers north  of  the  equator  can  always  see  at  an 
altitude  above  the  northern  horizon  equal  to 
their  latitude.  A  voyager  into  the  southern 
hemisphere  sees  the  pole  star  set  when  he 
crosses  the  equator.  Then,  the  south  polar  star 
would  be  visible  if  there  were  one.  But  it 
happens  there  is  no  bright  star  very  near  the 
southern  prolongation  of  the  axis.  In  the 
United  States,  say  from  30**  to  45**, of  latitude, 
the  pole  star  is  at  a  corresponding  altitude 
above  the  horizon,  and  all  the  stars  in  its  nei^- 
borhood  appear  to  make  a  diurnal  rotation 
round  it,  without  changing  their  form  or  posi- 
tion, and  without  ever  setting.  An;y  one  who 
chooses  can  verify  this  fact  by  noting  the  ap- 
pearance of  the  northern  sky  about  the  end  of 
twilight,  and  then  looking  at  it  again  two  or 
three  hours  later.  He  will  then  see  that  stars 
below  the  pole  have  moved  toward  the  east; 
those  on  the  east  side  of  it  have  risen  higher, 
and  those  on  the  west  side  are  lower,  while 
those  above  have  moved  over  toward  the  west. 
For  us,  therefore,  the  sphere  of  the  heavens 
may  be  divided  into  three  parts :  a  circle  round 
the  north  celestial  pole  within  which  stars  never 
set;  a  corresponding  circle  round  the  south 
pole,  the  stars  in  which  never  rise  above  our 
horizon,  and  a  broad  middle  region  where  they 
rise  and  set. 

To  represent  the  positions  of  the  stars,  as- 
tronomers imagine  circles  on  the  celestial  sphere 
corresponding  to  the  circles  of  longitude  and 
latitude  on  the  earth.  As  we  imagine  •  north 
and  south  meridians  drawn  on  the  earth  from 
one  pole  to  another,  to  measure  terrestrial 
longitudes,  so  we  imagine  in  the  heavens  cir- 
cles drawn  on  the  sphere  from  the  north  celes- 
tial pole  to  the  south  one.  As  the  longitude 
of  a  place  on  the  earth  is  expressed  by  the 
angle  which  its  meridian  makes  with  the  merid- 
ian of  Greenwich,  so  the  corresi>onding  quan- 
tity for  a  star  is  the  angle  which  the  circle 
through  it  makes  with  a  certain  prime  merid- 
ian on  the  celestial  sphere.  This  quantity 
for  the  stars  is  not  called  k>n§:itude,  but  right 
ascension,  and  the  celestial  mendians  which  de- 
termine it  are  called  hour  circles. 
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Minerra,  goddess  of  wisdom,  encircles  with  her  arm  a  young  child,  while  through  the  telescope  she  directs  bi^vz-v/^T/^ 
ttze  to  the  "  clear  night  of  stars  "  spread  above  him;  at  sight  of  which  the  child  chisps  his  hands  with  a  gesture  of  wonder^  O  V  I V, 
Near  at  hand  a  seated  youth,  holding  the  symbolic  hunp  of  research,  is  bent  over  a  large  globe  following  the  path  of        O 
man  over  the  traveled  earth.    Above  and  behind  the  terrace  on  which  these  figures  are  seated  lisea  the  ncade  of  the 
Ubrary  of  Cohimbia  University,  New  York  ' 
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In  the  same  way  as  we  have  on  the  earth 
a  great  circle  spanning  it,  everywhere  equally 
distant  from  the  two  poles,  and  called  the  equa-* 
tor,  so  we  imagine  a  circle  spanning  the 
heavens,  everywhere  equally  distant  from  the 
north  and  south  celestial  poles,  which  is  called 
the  celestial  equator,  or  the  equinoctial.  At  any 
one  place  this  circle  will  be  apparentlv  fixed 
in  its  position,  always  intersecting  the  horizon 
at  its  east  and  west  points,  and,  in  our  lati- 
tudes, intersecting  the  meridian  south  of  the 
zenith  by  a  distance  equal  to  our  distance  from 
the  equator.  For  example,  to  a  dweller  in 
latitude  40''.  the  highest  point  of  the  celestial 
equator  will  be  40*  from  the  zenith,  and  SO* 
above  the  horizon.  From  this  point  it  spreads 
toward  the  east  and  west  until  it  intersects  the 
horizon  as  just  stated.  As  a  traveler  journeys 
south,  the  position  of  the  celestial  equator  be- 
comes more  and  more  nearly  vertical;  ^t  the 
equator  it  rises  vertically  and  passes  through  the 
zenith ;  south  of  the  equator  it  passes  north  of 
the  zenith. 

As  the  latitude  of  a  place  is  measured  by 
its  angular  distance  from  the  equator  north  or 
south,  so  the  corresponding  number  for  a  star 
is  measured  by  its  mean  angular  distance  from 
the  celestial  equator,  whether  north  or  south. 
This  is  called  the  star's  declination.  Thus  the 
Ti^hi  ascension  and  declination  of  a  star  deter- 
mme  its  position  on  the  celestial  sphere  just 
as  longitude  and  latitude  determine  the  position 
of  a  city  on  the  earth.  All  star  charts  are 
constructed  with  this  system  of  circles  as  a 
basis;  in  all  modern  star  catalogues  it  is  the 
right  ascension  and  declination  mat  are  tabu- 
lated. • 

We  now  have  to  consider  the  effect  of  the 
annual  motion  of  fhe  earth  round  the  sun.  If 
we  watch  the  heavens  at  a  certain  hour  every 
evening,  say  eight  o'clock  p.m.^  we  shall  find 
that  the  stars  are  every  night  a  little  farther 
advanced  in  their  diurnal  motion  then  they  were 
the  night  before.  If  they  are  in  a  certain  posi- 
tion at  eight  o'clock  on  one  evening,  they  will 
pass  the-  same  position  four  minutes  before 
eight  on  the  next  ni^ht,  eight  minutes  before 
eight  on  the  next  night,  and  so  on.  In  the 
course  of  a  year  these  continuallv  accumulat- 
ing changes  make  up  the  whole  24  hours,  so  that 
a  star  wnich  is  in  the  zenith  this  evening  will 
be  on  the  meridian  at  eight  o'clock  in  the 
morning  six  months  hence,  while  at  eight  in 
the  evening  it  will  be  at  its  greatest  distance 
below  the  norizon.  If  we  could  see  the  sun 
among  the  stars,  what  we  should  notice  would 
be  that  our  luminary  always  forges  a  little 
farther  east  day  after  day,  and  in  the  course 
of  a  year  seems  to  make  a  complete  revolution 
amonp^  the  stars.  The  result  is  that  while  the 
sun  nses  and  sets  365  times,  the  stars  rise  and 
set  366  times.  Since  the  latter  are  always  in 
the  same  absolute  direction,  and  seem  to  rise 
and  set  in  consequence  of  the  earth's  rotation 
on  its  axis,  we  infer  that  the  direction  of  the 
sun  from  the  earth  goes  through  a  complete 
revolution  in  the  course  of  a  year.  In  other 
words,  the  sun  appears  to  us  to  make  an  annual 
revolution  around  the  celestial  sphere  among 
the  stars.  Since  the  time  of  Copernicus  it  has 
been  known  that  this  appearance  is  due  to  the 
actual  revolution  of  the  earth  arotmd  the  sun. 

The  apparent  path  of  the  sun  among  the 
stars  can  be  mapped  out  by  astronomical  ob-  ■ 


servation.  When  carefully  observed,  it  is  found 
to  be  a  great  circle  of  the  sphere,  called  the 
ecliptic  We  thus  have  two  imaginary  cir- 
cles of  fundamental  importance  spanning  the 
heavens.  One  is  the  celestial  equator,  the  other 
the  ediptic  in  which  the  sun  seems  to  travel. 
These  circles  do  not  coincide,  but  intersect  each 
other  at  two  opposite  points  at  an  angle  of 
23^"*.  This  is  called  the  obliquity  of  the  eclip- 
tic. The  result  of  it  is  that  during  one-half 
the  year  the  sun  is  south  of  the  celestial  equa- 
tor, and  during  the  other  half  is  north  of  it. 
In  the  northern  half  of  its  course  we  have 
summer  in  the  northern  hemisphere, and  winter 
in  the  southern;  in  the  southern  hali  we  have 
summer  in  the  southern  hemisphere  and  winter 
in  the  northern.  Thus  the  chan^ng  seasons 
are  due  to  the  obliquity  of  the  ecliptic  If  the 
latter  coincided  with  the  equator,  we  should 
have  no  such  annual  round  of  seasons  as  that 
with  which  we  are  famiUar. 

There  are  two  opposite  points  on  the  celes- 
tial sphere  at  which  the  equator  and  the  eclip- 
tic intersect  These  are  called  equinoxes  be- 
cause, when  the  sun  crosses  them,  the  days  and 
nights  are  equal  all  over  the  earth.  That  equinox 
which  the  sun  passes  toward  the  north  is  called 
the  vernal  equinox,  because  the  crossing  marks 
spring  in  the  northern  hemisphere.  The  other 
is  called  the  autumnal  equinox  for  a  similar 
reason.  Observations  continued  through  manv 
centuries  show  that  the  equinoxes  are  not  fixed, 
but  travel  slowly  along  the  ecliptic  at  such  a 
rate  that  they  make  a  complete  revolution  from 
the  east  toward  the  west  in  about  26,000  years. 
This  motion  is  called  the  precession  of  the 
equinoxes.  Its  existence  shows  that  the  direc- 
tion of  the  earth's  axis  is  slowly  chan^ng,  and 
hence  the  position  of  the  celestial  pole  is  chang- 
ing also.  Since  the  equator  is  defined  by  the 
condition  that  it  spans  the  heavens  midway 
between  the  celestial  poles,  this  change  in  the 
poles  causes  a  corresponding  change  in  the 
equator. 

The  actual  motion  of  the  pole  is  at  the  rate 
of  about  20*^  per  year.  The  smallest  visible 
object  that  can  be  seen  with  the  naked  eye  to 
be  anything  else  than  a  point  of  light  subtends 
an  angle  of  about  1'  or  60".  It  follows  that 
the  pole  moves  through  this  smallest  visible 
space  in  three  years.  In  a  long  life  of  90  years 
the  change  would  be  about  equal  to  the  diameter 
of  the  sun  or  moon.  The  centre  of  the  motion 
is  the  pole  of  the  ecliptic  which  is  distant  from 
that  ot  the  equator  by  about  23j4*.  Owing  to 
the  smallness  of  the  obliquity,  the  equinox 
travels  along  the  ecliptic  at  more  than  twice 
the  rate  of  the  pole,  or  about  50^  per  year.  It 
has  therefore  changed  about  30**  since  its  motion 
was  first  noticed,  about  2,000  ^ears  appo.  It  is 
found  that  the  planets  describe  their  course 
around  the  sphere  in  circles  which  do  not  de- 
viate greatly  from  the  ecliptic.  A  belt  of  the 
heavens  extending  8^  on  each  side  of  the  eclip- 
tic will  include  all  the  planets  visible  to  the 
nsdced  eye.  This  belt  is  called  the  zodiac.  Be- 
ginning at  the  vernal  equinox  it  is  divided  into 
12  portions,  of  30"  each,  known  as  the  signs 
of  the  zodiac.  In  former  times  great  stress  was 
laid  upon  the  entrance  of  the  sun  into  these 
several  signs;  which  entrances  occurred  about 
a  month  apart.  They  now  occur  about  the  20th 
of  every  month.  In  our  times>  when  the  supers 
stttions  connected  with  this  subject  have  van-        j 
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ished,  the  entrance  of  the  sun  into  the  signs  is 
no  longer  of  importance  (see  Zodiac).  There 
are  also  12  constellations,  be^nning  with  Aries, 
and  ending  with  Pisces,  which  have  the  same 
names  as  the  signs  of  the  zodiac,  and  are 
scattered  al<Mig  its  course.  Two  thousand  years 
ago  diese  constellations  coincided  pretty  closely 
with  the  signs.  But  now,  in  consequence  of 
the  precession  of  the  equinoxes^  the  two  no 
longer  correspond.  The  sipi  Aries  is  now  lo- 
cated in  the  constellation  Pisces;  the  sign  TatH 
nis  in  the  constellation  Aries,  etc. 

The  ecliptic,  together  with  circles  drawn 
parallel  to  it  on  the  celestial  sphere,  is  fre- 

auently  used  as  a  reference  circle  to  indicate 
le  positions  of  stars  and  planets,  the  circles 
drawn  through  the  poles  of  the  ecliptic  then 
taking  the  place  of  the  hour  circles  already 
described.  The  co-ordinates  of  fhe  object  in  this 
system  are  known  as  Longitude  and  Latitude, 
respectively,  but  it  is  to  be  noticed  that  these 
are  not  analogous  to  latitude  and  longitude  on 
the  eardi  since  the  equator  is  no  longer  the  fun- 
damental reference  circle.^  This  system  is  em- 
ployed almost  exclusively  in  orbit  work  and  in 
celestial  mechanics,  but  it  is  inconvenient  for 
the  purposes  of  practical  astronomy. 

The  Time  of  Day.—  It  is  in  its  relation  to 
times  and  seasons  that  the  results  of  astro- 
nomical science  come  into  every  household. 
Our  daily  round  of  activity  and  rest  is  deter- 
mined by  the  earth's  rotation  on  its  axis,  alter- 
nately bringing  us  under  the  sun,  and  then 
carrying  us  around  until  it  is  hidden  from  our 
sight.  A  century  ago  people  used  to  set  their 
clocks  at  12  when  the  sun.  crossed  the  meridian. 
This  moment,  being  the  middle  of  the  day, 
is  noon  properly  so-called.  But  if  a  good 
clock  is  exactly  regulated,  and  kept  going  all 
the  time,  it  will  not  show  noon  at  the  true 
time.  The  reason  is  that  the  intervals  of  time 
between  one  noon  and  the  next  are  not  exactly 
the  same.    See  Time. 

Bibliop^raphy. —  The  most  extended  gen- 
eral treatise  on  astronomy '  for  the  use  of  the 
general  reader  is  Chambers'  ^ Astronomy^  (3 
vols.,  8vo.,  London) ;  briefer  is  Newcomb's 
^Astronomy  for  Everybody* ;  Ball,  ^Story  of 
the  Heavens* ;  Flammarion,  ^Popular  Astron- 
omy^ ;  etc. 

Simon  Newcomb. 
Revised  by  Eric  Doolittlr  Professor  of  As- 
tronomy and  Director  Flower  Astronomical 
Observatory. 

ASTRONOMY^    Hietory    of.    We    may 

recognize  four  great  periods  in  the  history  of 
astronomical  knowledge.  The  first  and  most 
auicient  is  that  in  which  no  accurate  observa- 
tions were  made,  but  in  which  men  had  a  gen- 
eral knowledge  of  the  apparent  annual  revolu- 
tion of  the  sun,  of  the  constellations  and  of 
the  relation  of  the  sun's  annual  course  to  the 
changes  of  the  seasons.  The  next  period  was 
that  of  the  celebrated  Alexandrian  school,  so- 
called  because  Alexandria  was  the  principal 
seat  of  its  activity.  This  period  was  distin- 
guished as  that  at  which  the  first  attempts  were 
made  at  precise  observation  and  measurement. 
It  began  three  or  four  centuries  before  Christ 
It  is  very  remarkable  that,  at  so  early  a  period 
as  this,  men  to  whom  all  our  modem  science 
was  completely  unknown,  had  so  far  advanced 
in  astronomical  observation  as  to  measure  the 


obliquit}^  of  the  ecliptic,  determine  the  times  of 
the  eqwnoxes  and  detect  their  precession.    The 

•  latter  was  done  by  a  comparison  of  two 
methods  of  determimng  the  length  of  the  year, 
as  measured  by  the  sun's  apparent  revolution 
around  the  celestial  sphere.  Timocharis,  who 
flourished  about  300  B.C.,  determined  the  mo- 
ment at  which  the  sun  crossed  the  equinox  by 
means  of  an  east  and  west  line  on  the  level 
sandy  plains  of  Egypt,  showing  exactly  where 
the  sun  rose  or  set.  The  day  on  which  the 
point  of  setting  in  the  west  was  exactly  oppo- 
site that  of  its  rising  in  the  east  marked  the 
equinoj^  which  could  thus  be  determined  within 
a  few  hours.  The  annual  course  of  the  sun 
can  also  be  determined  by  the  time  which  it 
takes  to  return  to  the  same  position  among  the 
stars  after  an  annual  apparent  revolution.  As 
the  stars  and  sun  cannot  be  seen  at  the  same 
time,  the  adopted  plan  was  to  measure  the  dis- 
tance of  the  Sim  from  the  moon  before  sunset, 
and  after  dark  to  measure  the  distance  from 
the  moon  to  some  bright  star.  Allowing  for  die 
motion  of  the  moon  during  the  interval,  the 
distance  of  the  sun  from  the  star  would  be 
known.  In  this  way  the  curious  discovery 
was  made  that  the  year  as  determined  from 
the  equinoxes  was  several  minutes  shorter  than 
that  determined  from  the  stars.  This  discov- 
ery was  made  by  Hipparchus  through  a  com- 
parison of  his  observations  with  those  of  Ti- 
mocharis about  150  years  before. 

Eratosthenes,  who  flourished  just  before 
Timocharis,  was  enabled  to  estimate  the  size 
of  the  earth.  This  he  did  by  noting  that  at 
the  ancient  town  of  Syenc,  in  central  EgypU 
the  sun  was  exactly  in  the  zenith  at  the  time  of 
the  summer  solstice,  so  that  the  gnomons  of 
the  sun-dials  cast  no  shadows,  while  at  Alex- 
andria the  sun  was  1/50  of  a  circumference 
south  of  the  zenith.  He  therefore  concluded 
that  the  circumference  of  the  earth  was  50 
times  the  distance  between  Alexandria  and 
Syene.  The  latter  being  5,000  stadia,  it  followed 
that  the  circumference  of  the  earth  was  250,000 
stadia.  Although  many  different  stadia  were 
in  use,  the  records  of  Pliny  show  that  the 
stadium  of  Eratosthenes  must  have  been  a 
length  of  very  approximately  516.73  feet;  the 
resulting  diameter  of  the  earth  is  7,788  miles, — 
a  very  fair  approximation. 

Hipparchus  was  considered  as  the  greatest 
astronomer  of  antiquity.  He  made  more  ac- 
curate observations  than  any  of  his  predeces- 
sors upon  the  courses  of  the  sun,  moon  and 
planets,  determining  their  times  of  revolution 
with  extraordinary  exactness.  Unfortunately 
none  of  his  works  survive,  and  our  knowledge 
of  them  is  derived  mainly  from  Ptolemy's  ^Al- 
magest. ^ 

The  celebrated  Ptolemy  (q.v.),  besides  be- 
ing a  practical  astronomer,  was  accomplished 
as  a  musician,  a  geographer  and  a  mathe- 
matician. His  most  important  discovery  in 
astronomy  was  the  evectton  of  the  moon. 
He  also  was  the  first  to  point  out  the  effect 
of  refraction.  He  was  the  founder  of  the 
false  systeiQ^  known  by  his  name,  and  which 
was  universally  accepted  as  the  true  theory  of 
the  universe  until  the  researches  of  Copernicus 
exploded  it  The  Ptolemaic  system  placed  the 
earth,  immovable,  in  the  centre  of  the  universe, 

•  making  the  entire  heavens  revolve  round  it  in 
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the  course  of  24  hours.  The  work  by  which  he 
is  best  known,  however,  is  the  collection  and 
systematic  arrangement  of  the  ancient  observa- 
tions in  his  great  work,  the  ^Megale  Syntaxis,^ 
which  gives  a  complete  rcsum^  of  the  astronom- 
ical knowledge  of  the  day.  This  work  was 
translated  into  Arabic  in  the  first  part  of  the 
SHh  century  and  was  called  bjj  the  Arabs  the 
Almagest,  and  by  this  name  it  is  known  to- 
day in  its  various  translations  into  Greek  and 
Latin.  The  most  important  part  of  it  is  the 
seventh  and  eighth  books,  which  contain  the 
catalogue  of  stars  which  bears  Ptolemy's  name, 
though  it  is  only  a  compilation  of  the  catalogue 
of  Hipparchus  with  the  positions  brought  up  to 
the  time  of  Ptolemy.  This  work  was  all  ac- 
complished during  the  years  127-151  A.D.  The 
dates  of  Ptolemy's  birth  and  death  are  un- 
known. The  advance  of  astronomy  almost 
ceased,  after  the  death  of  Ptolemy,  and  his 
^Alma^st,^  together  with  the  false  system  of 
the  luuverse  which  it  taught,  continued  to  be 
the  recognized  authority  in  Europe  for  the 
next  14  centuries. 

With  the  death  of  Ptolemy,  everything  in 
the  way  of  actual  progress  in  astronomical 
theory  appeared  to  cease.  The  Arabians  con- 
tinued astronomical  observations  from  time  to 
time,  and  made  or  proposed  many  improve- 
ments in  the  ancient  astronomical  instruments, 
but  they  slavishly  followed  the  system  of 
Ptolemy,  and  made  no  attempts  to  penetrate 
the  mystery  of  the  celestial  motions.  They 
had  little  capacity  for  speculation,  and  through- 
out held  the  Greek  theories  in  superstitious 
reverence.  The  most  illustrious  of  the  Arabian 
school  were  Albategnus,  orAlBatani  (880a.i>.), 
who  discovered  the  motion  of  the  solar  apogee, 
and  who  was  also  the  first  to  make  use  ot  smes 
and  versed  sines  instead  of  chords :  and  Ibn- 
Junis  (1,000  A.D.),  an  excellent  mathematician, 
who  made  observations  of  great  importance  on 
eclipses  of  the  sun  and  moon  and  the  motions 
of  Jupiter  and  Saturn,  and  who  was  the  first 
to  use  cotangents  and  secants.  Likewise,  at 
about  the  same  time,  Abul  Wef  a  discovered  the 
third  inequality  in  the  moon's  motion,  the  vari- 
ation, and  determined  its  amount.  About  four 
centuries  later  in  the  first  half  of  the  15th 
century,  lived  Ulugh  Beg  (q.v.),  a  Tartar  prince, 
who  made  important  additions  to  astronomical 
knowledge. 

The  third  period  commenced  when  Coper- 
nicus, in  1543,  first  demonstrated  the  true  theory 
of  the  universe  to  his  fellow  men  in  his  jO'eat 
work  ^De  Revolutionibus  Orbium  Gslestium.^ 
His  two  fundamental  principles  were  that,  in- 
stead of  the  diurnal  motion  of  the  heavens 
being  real,  it  was  only  apparent,  being  due  to 
the  revolution  of  the  earth  on  its  own  axis; 
and  that  the  apparent  revolution  of  the  sun 
around  the  sky  was,  in  the  same  way,  due  to 
the  actual  revolution  of  the  earth  around  the 
sun,  which  latter  remained  at  rest.  Centuries 
of  observation  have  shown  that  these  two  prin- 
ciples explain  so  exactly  every  detail  of  celes- 
tial phenomena  that  they  are  subject  to  no  more 
doubt  than  our  conclusions  as  to  the  arrange- 
ment of  streets  and  houses  in  a  city  which  we 
see  every  day  of  our  lives.  Half  a  century 
after  the  death  of  Copernicus  flourished  Galileo 
and  Kepler,  of  whom  the  first  invented  the 
telescope,  while  the  second  demonstrated  the 
correctness  of  the  Copemican  theory,  and  also 


showed  that  the  planet  Mars  revolved  around 
the  sun  in  an  ellipse  with  the  sun  in  its  focus. 

The  invention  of  the  telescope  added  another 
proof  to  the  Copemican  theory,  and  also  en- 
larged our  views  of  the  universe  by  showing 
that  Jupiter  and  his  satellites  formed  a  minia- 
ture solar  system  on  the  Copemican  plan;  that 
the  planet  Venus  had  phases  like  the  moon; 
that  the  moon  itself  had  a  variegated  surface 
apparently  similar  to  tiiat  of  our  globe,  and 
that  the  wonderful  Milky  Way  was  composed 
of  innumerable  stars  too  faint  to  be  seen  sep- 
arately by  the  naked  eye.  The  spots  on  the 
sun  were  also  discovered,  and  the  rotation  of 
our  central  luminary  on  its  axis  made  known. 
Such  enormous  advances  were  too  great  for 
the  human  mind  at  once  to  grasp,  and  the 
generation  in  which  Galileo  lived  had  to  pass 
away  before  the  Copemican  theory  was  uni- 
versally accepted  by  the  learned  world.  To 
this  same  period  belong  the  observations  of 
Tycho  Brahe  on  the  motions  of  the  sun,  moon 
and  planets,  which  were,  most  unfortunately, 
made  just  before  the  invention  of  the  tele- 
scope, and  so  failed  of  the  precision  which 
would  have  been  gained  by  the  use  of  that 
instrument.  But,  as  it  was,  they  were  the  basis 
on  which  Kepler  founded  his  celebrated  laws  of 
planetary  motion. 

The  fourth  and  last  period  began  when 
Newton  showed  that  all  the  complicated  phe- 
nomena of  the  celestial  motions  —  the  revolu- 
tion of  the  planets  in  elliptic  orbits,  and  the 
revolution  of  the  satellites  around  their  pri- 
maries, were  all  due  to  the  mutual  gravitation 
of  these  bodies,  and  took  place  according  to 
the  same  laws  which  govern  the  motion  of 
matter  around  us  on  the  earth.  As  in  the 
case  of  the  Copemican  theory,  it  took  the 
learned  world  a  whole  generation  to  grasp  the 
idea  of  Newton  as  to  the  theory  of  gravitation. 
The  progress  made  in  our  knowledge  of  the 
celestial  motions  during  the  two  centuries  since 
Newton's  tkne  have  au  rested  on  the  principle 
which  he  discovered. 

Toward  the  ^d  of  the  18th  century.  Sir 
WilUam  Herschel,  then  in  the  zenith  of  his 
famcL  was  interesting  the  whole  world  by  his 
wonaerf  ul  discoveries.  With  his  great  reflec- 
tors he  made  a  step  forward  in  the  size  and 
power  of  the  telescope  greater  than  any  before 
or  since.  Although  his  greatest  and  best  in** 
strument  would  be  considered  extremely  imper- 
fect at  the  present' time,  those  which  it  super- 
seded were  hardly  more  than  what  we  should 
now  call  spy  glasses.  Herschel  was  so  far 
the  greatest  figure  of  the  time  in  astronomical 
science,  and  his  work  so  overshadowed  that  of 
his  contemporaries  on  the  Continent,  that  the 
work  of  everyone  else  at  the  time  seems  unim- 
portant in  comparison.  Yet  not  only  were  great 
successors  of  Herschel  coming  on  the  stage, 
but  important  additions  to  our  knowledge  of 
the  heavens  were  being  made  outside  of  Eng* 
land,  \yilliam  Herschel's  son,  John,  was  a 
lad  of  eight  years.  In  France,  Arago,  a  boy  of 
14,  was  fitting  himself  for  the  ficole  Polytech- 
nique.  At  Paris,  Lalande,  the  leading  astrono- 
mer of  France,  was  actively  preparing  a  cata- 
logue of  the  f^nter  stars  with  an  instrument 
which  would  now  be  consigned  to  the  junkshop. 
But  it  was  the  first  attempt  that  had  ever  been 
made  to  determine  accurately  the  |>ositions  of 
the  many  thousand  telescopic  stars  invisible  to 
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the  naked  eye,  and  in  conseauence  the  ^Histoire 
Celeste^  is  still  one  of  the  classics  of  the  astro- 
nomical investigator.  In  Germany,  Olbers  com- 
bined the  professions  of  physician  and  astron- 
omer, and  Bessel,  a  youth  of  16,  was  clerk  in  a 
mercantile  house. 

The  first  day  of  the  century  was  marked  by 
a  discovery  of  capital  interest  and  importance. 
The  wide  gap  between  the  planets  Mars  and 
Jupiter  had  been  a  source  of  wonder,  and  the 
conviction  that  there  must  be  a  planet  in  it  had 
become  so  strong  that  an  association  of  astron- 
omers was  formed  to  search  for  it.  But,  on 
1  Jan.  1801,  before  th^r  got  to  work,  Piazzi,  the 
Italian  astronomer  of  Palermo,  found  Ceres. 
The  year  following  Olbers  discovered  Pallas, 
and  propounded  his  celebrated  theory  that  the 
newly-formed  bodies  were  fragments  of  a  shat* 
tered  planet,  more  of  which  might  be  found. 
This  anticipation  was  amply  justified  by  the 
result,  though  the  theory  of  a  shattered  planet 
has  long  been  rejected.  By  1868  the  number 
reached  100.  When  the  sky  was  systematically 
watched  100  more  were  found.  When  the 
process  of  photographing  the  stars  was  per- 
fected, so  many  new  ones  were  found  on  the 
photographic  plates  that  it  is  almost  impossible 
to  follow  them  up.  About  750  have  had  their 
orbits  mapped  out.    See  Asteroids. 

In  this  country,  David  Rittenhouse,  almost 
the  only  American  of  Revolutionary  times  who 
has  a  place  in  scientific  history,  had  been  dead 
four  years  when  the  century  began,  and  there 
was  no  one  to  take  his  place.  He  was  one^  of 
the  committee  of  the  American  Philosophical 
Society  that  made  an  extensive  and  well-planned 
set  of  observations  on  the  transit  of  Venus 
in  1769.  The  first  American  after  the  Revolu- 
tion to  acquire  eminence  in  any  department  of 
astronomical  science  was  Nathaniel  Bowditch. 
A  Boston  ship-captain  by  profession,  he  first 
prepared  his  < Navigator,^  the  standard  work 
of  the  sailor  through  most  of  the  centuiy.  He 
mastered  the  great  work  of  Laplactf,  and  made 
it  accessible  to  students  by  a  translation  and 
commentary  explaining  the  processes  in  detail. 
So  far  as  practical  astronomy  was  concerned, 
it  might  be  regarded  as  non-existent  among  us 
during  at  least  the  first  third  of  the  century. 
We  laiow  little  more  of  it  than  that  Robert 
Treat  Paine,  grandson  of  the  signer  of  the 
Declaration  of  Independence,  used  to  compute 
eclipses  and  publish  the  results  in  the  ^Amer- 
ican Almanac,^  and  the  Boston  Advertiser. 
About  1840.  Dr.  Lardner  paid  a  visit  to  this 
country  and  remained  several  years,  delivering 
public  lectures,  which,  though  not  of  a  high 
order  when  measured  by  the  standard  of  to- 
day, were  much  above  any  which  Americans 
had  then  heard. 

During  the  first  half  of  the  century,  the  ad- 
vance of  astronomical  science  consisted  prin- 
daily  in  a  form  of  aevelopment  which  goes  on 
without  any  strildng  discovery,  and  has  there- 
fore little  interest  for  the  general  public  When 
bright  comets  appeared  they  were  carefully 
studied  by  observers,  at  the  head  of  whom  were 
Bessel  and  Olbers.  It  was  thus  found  that  the 
tail  of  a  comet  was  not  an  appendage  carried 
along  with  it,  like  the  tail  ot  an  animal,  but 
merdy  a  tenuous  stream  arising  from  it  and 
apparently  repelled  by  a  force  residing  in  the 
sun.  The  discovery  of  telescopic  comets  by 
observers,  here  and  there,  continually  added  to 


the  number  of  these  bodies  known.  Most  of 
them  were  found  to  be  moving  in  such  orbits 
that  they  would  require  thousands  of  years, 
perhaps  tens  of  thousands,  to  return  to  the  sun, 
if,  indeed,  they  ever  reappeared  But  this, 
though  the  genera!  rule,  is  far  from  being 
universal.  ,From  time  to  time  comets  were 
found  moving  in  closed  orbits  and  performing 
their  revolution  in  periods  of  a  few  years, 
mostly  between  3  years  and  10. 

One  of  the  noteworthy  discoveries  of  the 
third  quarter  of  the  century  was  that  of  the 
relation  between  comets  and  shooting  stars. 
The  first  discovery  of  this  relation  came  about 
in  a  curious  way.  The  researches  of  H.  A. 
Newton  and  others  had  made  it  quite  clear  that 
shooting  stars  were  due  to  the  impact  of  count- 
less minute  bodies  revolving  around  the  sun  in 
various  orbits  and  now  ana  then  encountering 
our  atmosphere.  It  was  also  known  that  the 
great  November  meteoric  showers  must  be  due 
to  a  stream  of  such  bodies.  One  astronomer 
computed  the  orbit  of  the  November  meteors; 
and  another  quite  independently  published  the 
orbit  of  a  comet  which  appearea  in  1866.  A 
third  astronomer,  Schia^relli,  noticed  that  the 
two  orbits  were  practically  the  same.  The 
conclusion  was  obvious.  The  minute  bodies 
which  caused  the  shower  moved  in  the  pa^  of 
the  comet  and  were  portions  of  its  substance 
which  had  from  time  to  time  separated  from  it. 
The  disappointing  failure  of  the  shower  in 
1899  and  1900  can  have  but  one  cause  —  a  small 
change  in  the  orbit  of  the  meteoric  swarm 
caused  by  the  attraction  of  the  planets.  Nor 
has  the  comet  associated  with  them  shown  it- 
self; it  was  perhaps  dissipated  like  that  of 
Biela's.  Apart  from  this,  the  question  of  the 
constitution  of  comets  is  still  not  completely 
solved.  Their  spectrum  is  that  of  a  body  whid 
shines  by  its  own  light,  but  we  are  not  certain 
whether  this  light  principally  emanates  from 
matter  in  a  radiant  condition  or  whether  it  is 
due  (at  least  in  large  part)^  to  electrical  dis- 
charges through  the  enveloping  gases  between 
the  particles  of  the  comet  But  it  is  very  prob- 
able that  all  comets  are  vast  cloudlike  swarms, 
made  u^  of  meteoric  particles,  cosmic  dust  and 
matter  m  a  radiant  condition,  the  whole  im- 
mersed in  and  surrounded  by  the  gases  whose 
spectra  it  is  that  we  obtain  in  our  instruments. 
The  brighter  comets  may  have  a  more  or  less 
massive  nucleus.  Yet  it  is  not  certain  that  the 
nucleus  is  entirely  opaque.  In  1882,  the  astrono- 
mers at  the  Cape  of  Good  Hope  enjoyed  the 
opportunity  of  seeing  a  comet  enter  on  the  disc 
of  the  sun.  Unfortunately,  the  sun  disap- 
peared from  view  a  very  few  minutes  after- 
ward. But  not  a  trace  of  the  comet  could  be 
seen  on  the  sun  as  a  spot    It  was  seemingly 

?uite  transparent  to  the  solar  rays.  That  the 
ainter  comets  have  no  nucleus  and  are  merely 
composed  of  a  collection  of  foggy  particles 
seems  certain.    See  Comet. 

The  Greenwich  Observatory  was  taken  in 
diarge  by  Airy  in  1834.  He  immediately  insti- 
tuted a  great  improvement  in  its  organization 
and  work,  but  it  was  not  till  1850  that  he  ac- 
quired for  it  new  instruments  of  great  import- 
ance. He  was  the  founder  of  what  has  some- 
times been  called  the  Greenwich  system:  the 
astronomers  of  an  institution  taking  a  part  like 
those  of  soldiers  in  an  army,  malang  all  their 
observations  on  a  plan  prescribed  by  the  author- 
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ity  and  rar«ly  nsing  thdr  own  discretion  in  any 
way.  The  mathematical  theory  of  the  motions 
of  the  planets,  and  especially  the  moon,  re- 
ceived its  greatest  improvement  for  the  hands 
of  Hansen,  bom  about  1795.  He  may  fairly 
rank  as  the  greatest  of  celestial  mechanicians 
since  the  time  of  Laplace.  Toward  the  middle 
of  the  century,  he  prepared  the  £rst  tables  of 
the  moon  which  could  satisfy  the  requirements 
of  modem  astronomic  theory.  These  were 
published  by  the  British  government  in  1857, 
and  have  now  formed  the  basis  of  astronomical 
ephemerides  for  nearly  half  a  century.  The 
most  striking  event  of  the  mid-<entury  period, 
and  one  which  in  the  popular  mind  must  long 
hold  its  place  as  among  the  greatest  of  intel- 
lectual achievements^  was  the  computation  by 
Lever rier  of  the  position  of  an  unknown  planet 
from  its  attraction  on  Uranus.  The  speedy 
discovery  of  the  planet  on  the  very  night  it 
was  first  looked  for  was,  for  the  public,  a 
proof  of  the  absolute  correctness  of  gravita- 
tional theories  that  surpassed  all  others.  It 
was  as  a  first  and  bold  attempt  to  sail  into 
an  unknown  sea ;  yet,  as  in  the  case  of  Colum- 
bus and  the  Atlantic,  its  repetition  would  not 
now  be  generally  considered  a  difficult  matter. 
With  the  discovery  of  Neptime  and  with  the 
advance  in  the  art  of  astronomical  observa- 
tion, improvements  in  the  theories  of  the  move- 
ments of  the  planets  were  necessary.  The 
greatest  step  forward  in  this  direction  was 
taken  by  Leverrier.  Among  the  results  of  his 
work  was  the  discovery  that  the  perihelion  of 
Mercury  moves  more  rapidly  than  it  should 
under  the  influence  of  gravitation.  This  ex- 
cess of  movement  has  been  abundantly  proved 
by  observation  since  his  time,  but  its^  cause  has 
only  very  recently  been  plausibly  explained.  (  See 
Astronomy,  Theoretical).  As  a  general  rule, 
it  may  be  said  that  during  the  last  half  century 
the  Germans  have  been  the  leaders  in  astronom- 
ical research.  Their  work  on  the  subject  has 
been  more  voluminous  than  that  of  any  other 
nation.  The  leading  astronomical  journal  of 
the  world  is  still  that  of  Germany.  But  when 
we  consider  not  quantity  of  work,  but  the 
special  importance  of  particular  works,  preced- 
ence has,  from  one  point  of  view,  passed  to 
America.  While,  perhaps,  we  still  have  fewer 
students  pursuing  astronomy  in  the  United 
States  than  they  nave  in  Germany,  the  number 
among  us  who  have  acquired  the  highest  dis- 
tinction and  most  skilfully  made  applications 
of  this  science  is  greater  than  in  any>  other 
country.  The  rapidity  of  progress  from  small 
beginmngs  is  very  remarkable. 

In  1832,  Professor  Airy  delivered,  before  the 
British  Association  for  the  Advancement  of 
Science,  an  address  on  the  progress  of  astron- 
omy, which  soon  acquired  celebrity.  The  state 
of  astronomy  in  different  countries  was  re- 
viewed. America  was  dismissed  with  the  re- 
mark that  he  was  not  aware  of  any  observatory 
existing  in  that  country.  In  the  revival  of  as- 
tronomy among  us  and  its  advance  to  its  present 
position  in  popular  favor,  one  agency  has  not 
been  esteemed  so  highly  as  it  deserves.  G)n- 
temporaneous  with  the  visit  of  Dr.  Lardner 
were  the  lectures  of  Prof.  Ormsby  M.  Mitchel. 
With  unsurpassed  eloquence  he  explained  the 
wonders  of  astronomy  to  audiences  intensely 
interested  in  the  novelties  of  the  subject. 
From  a  scientific  point  of  view  the  lectures 


were  probably  not  of  a  high  order,  nor  could  it 
be  said  that  Mitchel  himself,  active  and  enthusi- 
astic though  he  was,  was  a  profotmd  astron- 
omer. Yet  it  may  well  be  said  that  to  him  is 
due  the  ability  of  our  astronomers  since  that 
time  to  secure  the  public  support  necessary  to 
th]c  erection  of  the  fabric  of  their  science.  A 
few  years  after  Airy's  address  small  college 
observatories  were  founded  at  Williams  College 
and  at  the  Western  Reserve  College,  Ohio. 
These  were  doubtless  a  stimulus  to  students, 
but  can  hardly  have  added  to  astronomical 
science.  When  the  Wilkes  Exploring  Expedi- 
tion was  being  organized  it  was  found  neces- 
sary to  have  a  continuous  series  of  observations 
made  at  home  during  the  absence  of  the  expedi- 
tion which  compared  with  those  made  on  the 
ships  would  enable  the  navigators  to  determine 
the  longitudes  of  the  lands  they  discovered.  A 
little  wooden  structure,  erected  by  Captain  Gil- 
liss  for  this  purpose,  on  Capitol  Hill,  Wash- 
ington city,  was  m  some  sort  the  beginning  of 
our  National  Observatory.  The  actual  fotmda- 
tion  of  the  latter  was  almost  contemporaneous 
with  that  of  the  Harvard  Observatory,  both 
being  commenced  about  the  year  1843.  The 
Hai]yard  Observatory  was  placed  under  the  di- 
rection of  William  C.  Bond,  who  had,  for  many 
years,  made  observations,  first  at  his  own  house 
in  Dorchester,  and  then  on  top  of  a  house  at 
Cambridge.  At  Washington  the  Naval  Observ- 
atory was  placed  under  the  chaiige  of  Lieu* 
tenant  Maury.  After  getting  its  instruments 
in  operation,  he  devoted  Jiimself  almost  entirely 
to  wose  researches  on  ocean  curroits,  which, 
so  long  as  the  commerce  of  the  world  was  car* 
ried  on  mostly  in  sailing  vessels,  were  of  the 
first  importance.  But  the  institution  soon  ac- 
guired  astronomical  celebrity  in  other  ways. 
Here  Sears  Cook  Walker  made  the  first  thor- 
ough investigation  of  the  orbit  of  Leverrier's 
newly-discovered  planet,  and  showed  that  it 
had  been  twice  observed  by  Lalande  as  far  back 
as  1795,  but  without  its  character  being  sus- 
pected. Here  also  the  device  of  recordmg  the 
transits  of  stars  by  means  of  the  chronograph 
and  determining  the  longitude  of  places  by  tele- 
graph foimd  ueir  first  application.  New  ob- 
servatories, some  founded  in  connection  with 
colleges,  others  by  private  individuals,  now 
sprang  up  rapidly  among  us  in  every  quarter. 
Twenty-four  were  enumerated  by  Loomis  in. 
1856.  What  figure  the  number  has  now  reached 
it  is  impossible  to  say;  in  a  catalogue  of  the 
observatories  of  the  world  compiled  in  1907 
by  Strobant,  of  the  Royal  Observatory  of 
Belgium,  there  are  included  no  less  than  107 
from  the  United  States. 

Beside  the  very  important  Naval  Observa- 
tory, above  referred  to,  the  four  largest 
observatories  of  our  country  are  (in  the  order 
of  their  establishment),  the  Harvard  Observa- 
tory, at  Cambridge,  Mass.,  the  Lick  Observa- 
tory at  Mount  Hamilton,  Cal.,  the  Yerkes 
Observatory  of  the  University  of  Chicago  (situ- 
ated at  Williams  Bay,  Wis.)  and  the  Carnegie 
Solar  Observatory  at  Mount  Wilson,  Cal.  At 
each  of  these  there  are  many  astronomers,  and 
many  different  lines  of  investigation  are  simul- 
taneously carried  on,  but  it  should  not  be  over- 
looked that  American  astronomy  is  also  being 
advanced  by  many  smaller  institutions.  Sev- 
eral of  these  are  of  sufficient  size  to  be  also 
classed  as  great  observatories,  but  their  energies 
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are  wisely  concentrated  along  but  one  or  two 
lines  of  specialized  work.  At  institutions  where 
the  equipment  and  personnel  are  still  smaller, 
but  one  kind  of  research  is  usually  undertaken. 
A  great  part  of  the  advancement  of  the  science 
throughout  the  world  is  due  to  such,  somewhat 
smaller,  observatories  when  their  resources  are 
devoted  to  fundamental  work,  although  the 
total  amount  accomplished  by  any  one  of  them 
b  less  than  that  of  the  larger  institutions  be- 
cause their  field  of  research  is  necessarily  less 
diversified. 

The  Harvard  Observatory,  while  a  respect- 
able institution  from  its  foundation  and  made 
famous  by  the  work  of  the  Bonds,  had  never 
commanded  the  means  necessary  to  prosecute 
astronomical  research  on  a  large  scale.  When 
Pickering  assumed  the  directorship  in  1875,  he 
devoted  his  energies  to  those  branches  of  re- 
search which  are  now  known  under  the  general 
term  of  astro-physics,  being  concerned  with 
the  physical  constitutions  of  the  heavenly  bodies 
rather  than  with  their  motions.  The  extension 
of  his  work  was  made  possible  by  very  large 
additions  to  the  endowment  of  the  observatory. 
It  thus  became  one  of  the  best-supported  insti- 
tutions of  the  kind  in  the  world.  Photometry 
and  spectroscopy  have  been  its  main  subjects. 
With  the  aid  of  a  branch  established  in  Are- 

Suipa,  Peru,  the  magnitudes  of  all  the  stars  in 
lie  heavens  visible  to  the  naked  eye,  as  well  as 
many  fainter  ones,  have  been  determined.  A 
system  of  constantlv  photographing  the  heavens 
is  also  here  carried  on;  the  tens  of  thousands 
of  plates  thus  far  secured  have  many  times 
proved  of  great  value  for  reference,  constitut- 
ing, as  they  do,  a  permanent  record  of  the 
appearance  of  the  face  of  the  sky. 

The  success  of  the  Lick  Observatory  in  a 
different,  yet  not  wholly  dissimilar,  direction 
must  be  regarded  as  one  of  the  most  extraor- 
dinary developments  of  our  time.  Commencing 
work  about  the  beginning  of  1888,  under  the 
direction  of  Holden,  and  supplied  with  the 
greatest  telescope  that  human  art  had  then  pro- 
duced, the  observations  of  Bumham  and  Bar- 
nard excited  universal  interest,  both  among 
astronomers  and  the  public.  The  discovery  of 
a  fifth  satellite  of  Jupiter  was  made  there  by 
Barnard  in  1892,  and  very  recently  two  addi- 
tional satellites  of  this  planet  were  discovered 
at  the  same  observatory.  Later,  the  optical 
discovery  of  the  companion  of  Procyon,  an 
object  known  to  exist  from  its  attraction  on 
that  star,  was  made  by  Schaeberle.  But  its  most 
epoch-making  work  is  due  in  still  more  recent 
years  to  Campbell,  by  measurements  of  the 
motion  of  stars  in  the  line  of  sight  with  the 
spectroscope,  who,  armed  with  the  best  spectro- 
graph that  human  art  could  make,  the  gift  of 
D.  O.  Mills,  has,  by  the  introduction  of  every 
refinement  of  his  method,  brought  into  these 
measures  a  degree  of  precision  never  before 
reached.  The  cases  of  variable  motion,  as  found 
by  him,  are  so  numerous  as  to  indicate  that 
isolated  stars  may  be  the  exception  rather  than 
the  rule  among  the  brighter  stars.  As  to  the 
host  of  very  faint  stars^  the  detection  of  the 
irregularities  in  the  motion  of  these  is  as  yet 
far  beyond  the  power  of  any  spectroscope. 

The  construction  of  the  great  Yerkes  Ob- 
servatory was  begun  in  1892  and  completed  in 
1897.  Here  there  is  mounted  an  equatorial  tele- 
scope of  40  inches  aperture,  the  largest  refract- 


ing telescope  in  existence.  This,  together  with 
the  numerous  smaller  instruments,  is  devoted 
in  part  to  spectroscopic  work  and  in  part  to  the 
accurate  measures  m  astronomy  of  position. 
Under  the  former  head,  most  important  and 
fundamental  researches  have  been  continuously 
prosecuted  in  the  spectra  of  the  stars,  while 
under  the  latter  are  most  accurate  determina- 
tions of  the  parallaxes  of  numerous  stars,  both 
by  the  photographic  and  the  visual  methods, 
and  micrometric  measures  and  discoveries  on 
double  stars  and  other  heavenly  bodies.  The 
first  director  was  George  E.  Hale,  who  was 
succeeded  in  1905  by  E.  B.  Frost,  with  whom 
are  associated  Bumham,  Barnard  and  many 
other  astronomers. 

The  Mount  Wilson  Solar  Observatory  of 
the  Camejrie  Institution  of  Washington  was 
begun  in  1904,  with  George  E.  Hale  as  director; 
it  is  situated  on  the  summit  of  Mount  Wilson, 
12  miles  from  Pasadena,  Cal.  Though  pri- 
marily designed  for  the  spectroscopic  study 
of  the  sun,  many  other  lines  of  work  are  also 
prosecuted;  the  spectroscopic  studies  of  the 
stars  and  the  unexcelled  photographs  of  nebulas 
here  secured  are  especially  noteworthy.  (See 
Astronomical  Photography).  The  peculiar 
and  unusual  forms  of  some  of  the  telescopes 
designed  for  the  special  work  of  this  observa- 
tory aroused  much  interest  among  astronomers. 
There  is  a  reflecting  telescope  of  60  feet  focal 
length  which  lies  horizontally,  and  two  refract- 
ing telescopes  of  which  the  lenses  are  placed 
on  the  summits  of  vertical  towers,  60  and  150 
feet  in  height,  respectively,  while  the  spectro- 
scopes and  photographic  apparatus  are  placed 
in  wells  below  the  towers.  The  second  tower 
telescope,  because  of  its  great  focal  length, 
forms  an  image  of  the  sun  17  inches  in  diameter. 
There  is  also  a  60-inch  reflecting  telescope,  and 
a  100-inch  mirror,  which  last,  after  man^  fail- 
ures arising  from  the  difficulty  of  casting  so 
large  a  disc  of  glass,  has  now  been  figured, 
andf  mounted  for  use. 

Bibliography. —  In  French,  we  have  the 
monumental  works  of  Delambre;  in  English, 
Gierke,  Agnes  M.,  <  Popular  History  of  Astron- 
omy in  the  19th  Century > ;  Grant,  Robert,  < His- 
tory of  Physical  Astronomy.  > 

Simon  Newcomb. 
Revised    by    Eric    Doolittlr    Professor    of 
Astronomy  and  Director  Flower  Astronom- 
ical  Observatory. 

ASTRONOMY,  Practical.  The  instru- 
ments  of  observation  used  by  the  working 
astronomer  are  made  up  mainly  of  various  com- 
binations of  three  appliances.  These  are  the 
telescope,  the  graduated  circle  and  the  clock 
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(for  the  principles  of  the  first  see  Telescope). 
With  the  clock  is  associated  the  chronograph 
as  part  of  a  combination  for  measuring  time. 
Many  auxiliary  appliances  are  also  brought  into 
use  of  which  the  micrometer  and  the  spirit 
level  are  the  most  important.  The  usefulness 
of  the  telescope  in  measurement  does  not  arise 
solely  from  its  enabling  the  observer  to  see 
objects  otherwise  invisible.     A  telescope  with 
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no  magnifying  power  at  all  would  still  enable 
him  to  determine  the  directions  of  the  heavenly 
bodies  at  any  moment  with  greater  accuracy 
than  would  otherwise  be  attainable.    The  prin- 


Pig.  2. 


ciple  on  which  the  telescope  is  used  in  celestial 
measurement  will  first  be  explained.  Let  Fi^.  1 
represent  the  section  of  a  telescope  •  A  B  bemg 
the  object  glass,  and  C  the  eye-end,  where  the 
rays  from  a  star  are  brought  to  a  focus.  The 
lines  converging  to  the  plane  E  F  represent 
the  rays  of  light  from  a  star  reaching  the 
focus.  Here  they  form  an  image  of  the  star, 
which  the  observer  sees  by  looking  into  the 
^e-piece  at  C.  The  plane,  of  which  the  dotted 
line  £  F  is  a  section,  passing  through  the 
focus  at  right  angles  to  the  telescope,  is  called 
the  focal  plane.  By  changing  slightly  the  di- 
rection in  which  the  telescope  is  pointed,  the 
rays  may  come  to  a  focus  on  any  point  in  this 
plane  not  too  far  from  the  axis  or  central  line 
of  the  telescope.  In  the  focal  plane  is  placed 
a  system  of  very  fine  threads  which  the  ob- 
server sees  when  he  looks  into  the  eye-piece. 
These  threads  are  generally  made  of  fibres  of 
spider-web,  a  substance  so  well  adapted  to  this 
purpose  that  nothing  better  has  yet  come  into 
use.  To  fix  the  ideas  we  shall  suppose  several 
cross  threads;  then  the  observer  by  looking 
into  the  telescope  may  see  the  stars  and  the 
cross-threads  as  represented  in  Fig.  2.  Here  we 
have  the  images  of  two  stars  quite  near  the 
crossing  point  of  the  threads.  The  observer 
moves  the  telescope  untiji  one  of  the  stars  is 
seen  exactly  at  the  point  of  intersection  of  the 
two  threads.  The  fundamental  principle  in  the 
use  of  the  telescope  is  that  when  this  occurs 
the  star  is  apparently  situated  exactly  on  a 
straight  line  passing  through  the  cross^threads, 
and  the  centre  of  the  object  glass.  This  line  is 
called  the  line  of  sight  of  the  telescope. 

Now,  let  the  observer  move  the  telescope 
until  he  finds  another  star,  whose  image  he 
brings  upon  the  cross-threads.  The  angle 
through  which  he  has  moved  the  telescope  from 
one  star  to  the  other,  supposing  the  two  stars 
to  be  at  rest,  will  then  be  precisely  the  angle 
between  the  rays  of  light  coming  from  the  two 
stars.  If,  then,  any  system  is  adopted  of  de- 
termining through  now  many  degrees,  minutes, 
etc.,  the  telescope  has  moved,  the  angular  dis- 
tance between  the  stars  is  known.  The  studious 
reader  will  remark  that,  owing  to  the  rotation 
of  the  earth,  the  image  of  a  star  seen  in  a  fixed 
telescope  is  continually  moving  across  the  field 


of  view.  To  explain  the  principle  we  must, 
however,  leave  this  motion  out  of  account,  or 
suppose  it  allowed  for. 

We  have  next  to  show  how  a  large  angle 
through  which  the  telescope  may  be  moved  is 
measured.  This  is  done  by  means  of  the  grad- 
uated circle,  a  representation  of  which  is  shown 
in  Fig.  3.  It  will  be  seen  that  the  rim  of  the 
circle  is  divided  up  into  degrees  by  fine  lines 
as  represented  in  the  figure,  where,  however, 
only  every  fifth  degree  is  marked.'  In  the  in- 
struments actually  used  in  astronomy,  not  only 
is  every  degree  marked,  but  in  the  circles  for 
the  finest  observations  the  degrees  are  still 
further  subdivided  into  spaces  of  5',  3',  or  even 
2'.  Since  there  are  360*"  in  a  circumference,  it 
follows  that  in  a  division  to  2'  there  will  be 
10,800  of  the  graduations,  or  fine  marks,  on 
the  circle.  These  marks  must  all  be  as  nearly 
equidistant  as  human  art  can  make  them,  and 
the  problem  of  doing  this,  together  with  that 
of  making  them  so  fine  and  sharp  that  they 
can  be  used  in  the  most  precise  measurement, 


Pig.  3. 

is  one  of  the  most  difficult  with  which  the  in- 
strument maker  has  to  deal.  The  way  in  which 
the  divided  circle  is  used  to  measure  the 
angular  motion  of  the  telescope  is  shown  by 
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the  dotted  outline  of  the  latter.  The  cirde  is 
attached  to  it  so  that  both  move  on  an  axis 
concentric  with  the  circle  and  perpendicular  to 
itd  plane.  Then,  when  the  telescope  is  turned  on 
this  axis,  the  circle  turns  with  it  as  a  (irrindstone 
does  on  its  axis.    The  distance  throuf^  which 
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Fig.  4. 

telescope  and  circle  are  turned  is  then  measured 
r  means  of  the  graduations.  To  show  how 
lis  is  done,  other  appliances  must  be  described. 
Instead  of  two  stars  being  far  apart,  so  that 
the  telescope  has  to  be  moved,  they  may  be 
alongside  of  each  other,  as  in  Fig.  2;  then,  the 
observer,  by  moving  the  cross-threads  from  one 
star  to  the  other,  and  measuring  the  amount  of 
the  motion,  can  determine  the  angular  distance 
between  the  stars,  and  their  relation  to  each 
other.  This  is  done  by  a  micrometer,  one  kind 
of  which  will  now  be  described. 

The  Filar  Micrometer.— This  adjunct  is 
so  called  because  an  essential  part  of  it  consists 
in  fine  threads  of  spider  lines  stretched  across 
the  field  of  view,  as  alreadv  described.  The  aim 
of  its  construction  is  to  admit  of^  these  threads 
being  moved  in  a  direction  at  right  angles  to 
their  length,  by  a  very  fine  screw,  so  that  the 
space  over  which  they  pass  may  be  measured  by 
the  turns  of  the  screw.  The  principal  apDliances 
for  effecting  this  are  a  fixed  frame,  A  B  C  D, 
Fig.  4.  in  which  slides  another  frame,  E  F  G, 
moved  by  a  fine  screw  at  S.  Across  Uiis  inner 
frame  is  stretched  the  spider  line  J,  and  across 
the  fixed  one  the  spider  line  H.  To  the  head 
of  the  screw  is  attached  a  cylindrical  rim, 
which  has  100  or  some  other  number  of  divi- 
sions cut  upon  it  An  index  mark  serves  to 
show  how  far  the  screw  is  turned.  An  apparatus 
for  measuring  the  number  of  turns  of  the  screw 
is  attached,  out  need  not  be  described  here. 
Then  when  the  observer  turns  the  screw,  the 


movable  frame  of  the  spider  lines  is  slowly 
carried  along  with  it.  The  position  of  the  spidor 
lines  as  they  move  is  then  shown  at  every  mo- 
ment by  the  number  of  turns  of  the  screw  and 
the  fractions  of  a  turn.  To  show  the  accuracy 
with  which  this  can  be  done,  we  remark  that 
the  screws  used  by  astronomers  may  have  100 
or  even  125  turns  to  the  inch.  Then,  each  revo- 
lution of  the  screw,  as  read  off  on  the  head, 
measures  to  a  motion  through  this  space.  There 
being  100  graduations  on  the  head,  each  grad- 
uation may  measure  the  motion  of  1-10,080  of 
an  inch.  But  the  observer  may  estimate  the 
tenths  between  the  divisions,  thus  carrying  his 
measurements  down  to  the  1-100,000  of  an  mch. 
Beside  the  movable  spider  line  across  the  frame, 
fixed  spider  lines  may  also  be  stretched  across 
the  fixed  framfe.  Then  we  shall  have  two 
systems  of  spider  lines,  one  movable  and  the 
other  fixed.  The  relation  of  each  to  the  other 
is  measured  by  the  turns  of  the  screw. 

To  determine  the  exact  position  of  the  grad- 
uated circle,  a  filar  micrometer  O  is  attached 
to  a  microscope  of  the  form  shown  in  Fig.  5. 
and  the  latter  is  finally  fastened  to  a  fixed 
frame  in  such  a  position  that,  when  the  ob- 
server looks  into  the  microscope,  he  sees  the 
graduations  on  the  circle  magnified  as  many 
times  as  necessary,  and  also  the  threads  of  the 
micrometer.  The  microscope  being  fixed  re- 
mains at  rest  while  the  circle  turns.  If  the 
instrument  were  p^eometrically  perfect  in  every 
respect,  one  reading  microscope  would  answer 
the  purpose;  but,  as  the  circle  cannot  be  cen- 
tred with  mathematical  exactness,  pairs  of 
microscopes  are  used  which  are  at  opposite 
ends  of  diameters  of  the  circle.  For  example, 
when  the  graduation  15**  20'  is  brought  under 
one  microscope,  the  graduation  195**  15'  would 
be  under  the  opposite  one.  It  is  customary,  for 
greater  precision,  to  have  two  such  pairs  at 
right  angles  to  each  other,  or  four  microscopes 
in  all. 

To  determine  the  position  of  the  circle,  and 
hence  the  direction  in  which  the  telescope  at- 
tached to  it  points,  the  observer  looks  into  one 
of  the  microscopes  and  fixes  upon  some  grad- 
uation of  the  circle,  turns  the  micrometer 
screw  till  a  spider  line,  or  the  middle  of  a  pair 
of  lines,  is  central  on  the  graduation,  and  then 
reads  the  indication  of  the  head  of  the  screw. 
It  will  be  noticed  that  in  Fig.  5  the  mark 
21**  is  central  under  the  miscroscope.  By 
pointing  his  telescope  on  one  star  after  another 
and  reading  the  microscope  in  this  way,  noting 
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oa  each  occasion  what  graduadon  ia  read,  the* 
distance  through  which  the  telescope  is  moved, 
and  therefore  the  ati^les  between  the  stars,  are 
measured  with  the  highest  precision. 

The  Clock.r-The  astronomical  clock  does 
not  differ  greatly  in  its  construction  from  the 
ordinary  clock.  Its  arrangement  and  the  num- 
bers on  its  face  are,  however,  adapted  to  the 
measures  of  time  used  by  astronomers.  Mean 
solar  time,  which  is  the  time  we  make  use  of  in 
the  affairs  of  daily  life,  is  also  used  by  the 
astronomer  with  a  slightly  different  arrange- 
ment Instead  of  the  hours  being  designated 
as  A.M.  and  p.m.,  the  astronomer  counts  through 
the  whole  24  hours.  Moreover,  the  count  does 
not  begin  at  midnight,  but  at  noon,  which  is 
therefore  the  commencement  of  the  astronom- 
ical day.  For  purely  scientific  purposes  this  is 
the  natural  time  to  begin  the  day,  because  it  is 
determined  by  the  passage  of  the  sun  across 
the  meridian.  Therefore,  any  day  of  the  month, 
as  used  by  the  astronomer,  continues  until  noon 
of  the  following  day,  when  a  new  day  begins. 
For  this  reason  the  hour  hand  of  his  clock 
only  makes  one  revolution  in  the  24  hours,  the 
hours  being  numbered  from  0  to  23.  The  as- 
tronomer makes  use  of  a  second  system  of 
time,  entirely  different  from  that  used  in  daily 
life,  being  based  on  the  apparent  diurnal  move- 
ment of  the  stars.  We  have  explained,  in  the 
preceding  article  (Astronomy)  that  the  time 
between  two  passages  of  the  same  star  over 
the  meridian  of  a  place  is  not  quite  24  hours, 
but  nearly  four  minutes  less.  This  is  the  true 
time  of  rotation  of  the  earth  on  its  axis,  be- 
cause, in  consequence  of  the  advance  of  the 
earth  in  its  orbit,  it  must  go  through  a  little 
more  than  its  true  revolution  in  order  that  the 
meridian  of  any  place  on  its  surface  — that  of 
Washington  for  example  —  may  again  pass 
directly  under  the  sun.  The  astronomer  there- 
fore uses  a  'sidereal  day,*  which  is  shorter 
than  the  day  determined  by  the  sun  in  the 
proportion  365.24:36624.  This  day  is  divided 
into  24  sidereal  hours,  and  each  hour  into 
sidereal  minutes  and  seconds,  according  to  the 
usual  system.  A  sidereal  clock  is  regulated  so 
as  to  gain  about  3  m.  56  s.  every  day  on  our 
ordinary  clocks  and,  in  this  way,  keep  time 
with  the  apparent  diurnal  movement  of  the 
fixed  stars.  It  is  so  set  that  it  shall  read 
0  h.,  0  m.,  0  s.  at  the  moment  when  the  vernal 
equinox  crosses  the  meridian.  As  any  of  us, 
by  looking  at  the  clock,  can  tell,  by  the  time  of 
day,  whether  the  sun  i$  in  the  east,  south  or 
west,  so  the  astronomer^  by  his  sidereal  clock, 
can  tell  in  what  part  of  its  apparent  diurnal 
course  any  star  may  be  situated.  For  ex- 
ample at  5  h.  he  know^  liiat  the  constellation 
AurifiEi  is  on  the  meridian,  and  at  18  h.  )4  m. 
that  the  beautiful  Lyra  is  crossing  tte  meridian. 

The  Cfaronograph.— There  are  two  prin- 
cipal methods  by  which  the  astronomer  notes 
the  time  of  occurrence  of  an  instantaneous 
phenonxenon  to  a  fraction  of  a  second.  On 
the  older  system,  which  is  not  without  its  ad- 
vantages, the  observer,  looking  at  his  clock, 
counts  its  beats  until  the  occurrence  of  the 
phenomenon  he  is  to  observe.  We  may  take, 
as  an  example,  the  occultation  of  a  star  by  the 
moon.  ^  He  sees  the  limb  of  the  moon  ap- 
proaching the  star  until  it  is  clear  thal^  in  a 
few  seconds,  it  is  going  to  pass  over  it  and 
hide  it  from  view.  Then  looking  at  the  clock, 
he  listens  to  the  seconds,  mentally  counting  the 


number  of  eaeh  beat.  At  length,  there  is  a 
certain  beat  of  the  clock  when  the  star  is  not 
yet  hidden,  while  before  the  next  beat  the  star 
has  disappeared  from  view.  He  estimates  how 
many  tenths  of  the  interval  between  the  beats 
of  the  ck>ck  had  elapsed  when  the  star  dis- 
appeared, and  records  the  hours,  minutes, 
seconds  and  tenths  in  his  note-book  The 
skilled  observer  will  seldom  be  more  than  a 
few  tenths  of  a  second  in  error  in  this  estimate. 
It  requires  long  practice,  and  much  natural 
aptitude,  to  be  able  to  make  an  accurate  obser- 
vation in  this  way.  The  method  has  also  the 
inconvenience  that  there  is  no  permanent  record 
except  that  which  is  written  down  at  the 
moment,  so  that,  if  the  observer  has  made  an 
error  of  any  kind,  he  has  no  direct  way  of 
detecting  it  except  by  subsequently  discover- 
ing that  something  must  be  wrong.  This  diffi- 
culty is  avoided  by  means  of  a  chronograph. 
In  the  form  commonly  used,  the  chronograph 
consists  essentially  of  a  blinder,  generally 
about  eight  inches  in  diameter  and  one  or  two 
feet  in  length,  revolving  on  its  axis  by  clock 
woric  at  the  rate  of  one  turn  a  minute.  Around 
the  pyHnder  is  stretched  a  sheet  of  paper, 
which  is  carried  with  it  in  its  motion.  The 
^eet  is  pressed  by  a  pen,  pencil  or  other  point, 
so  as  to  leave  a  mark  on  the  paper  as  the 
grlinder  revolves.  The  pen  is  carried  by  a 
little  carriage  moving  slowly  forward  from 
one  end  of  the  cylinder  to  the  other  at  a  rate 
of  about  one-tenth  of  an  inclL  or  a  little  more, 
in  a  minute.  Consequently,  the  point  describes 
a  spiral  line  on  the  paper  as  the  chronograph 
goes  through  its  successive  revolutions,  until 
the  pen  arrives  at  the  farther  end  of  the  cyl- 
inder. This  may  take  a  period  of  two,  three 
or  four  hours,  according  to  the  adjustments. 
The  pen  is  connected  with  an  dectro-magnet, 
the  current  around  which  passes  throujg^h  the 
works  of  the  clock.  The  arrangement  is  such 
that  at  every  beat  of  the  clock,  or  sometimes 
at  every  alternate  beat,  the  electric  current  is 
either  closed  or  broken.  With  each  closing 
or  breaking  of  the  current  a  slight  motion  is 
given  to  the  pen  so  diat  the  seconds  are 
marked  on  the  paper  on  the  revolving  cylinder. 
The  same  or  another  current  also  passes 
through  a  key  held  in  the  hand  of  the  observer. 
When  the  latter  sees  the  moment  of  the  phe- 
nomenon he  is  to  note  approaching,  he  holds 
the  key  in  his  hand,  and  presses  it  at  the  exact 
moment  to  be  recorded.  A  motion  is  thus 
given  to  the  pen,  and  the  position  of  the 
signal  on  the  paper  among  the  signals  given 
by  the  clock  shows  the  moment  to  a  fraction 
of  a  second  at  which  the  signal  was  given. 
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Pig.  6. 


Different  systems  we  used  based  on  ^is 
general  principle.  There  are  various  ways  in 
which  the  nen  marks  the  ckx:k  beats  on  the 
paper.  In  that  mostly  used  in  this  country^  the 
pen  is  not  raised  from  the  |»per,  but  is  given 
a  sudden  lateral  jerk,  producing  a  notch  in  the 
line,  as  shown  in  Fig.  6,  which  is  a  copy  of  a 
smadl  portion  of  a  chroBC^rraph  record.     On 
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another  system  the  pen  simply  makes  dots  on 
the  paper  at  each  heat  of  the  clock.  Some- 
times the  current  passes  around  the  electric 
magnet  all  the  time  except  at  the  instant  a 
si|rnal  is  made.  Then  one  and  the  same  elec- 
tric circuit  is  used  for  both  the  clock  and  the 
observer.  Sometimes  the  clock  only  makes  the 
circuit  at  the  moment  of  its  beat;  then  the 
circuit  at  the  command  of  the  observer  is  a 
second  one,  v^hich  he  makes  by  pressing  the 
key.  The  main  point  in  all  systems  is  that  the 
bemnnings  of  the  minutes  all  come  under  each 
other  so  that,  by  taking  the  sheet  off  of  the 
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Fig.  7. 

cylinder,  and  spreading  it  out,  writinfir  in 
the  minutes  and  the  lines  of  seconds*  the  ob- 
server can  determine  the  exact  moments  at 
which  every  one  of  any  number  of  signals  were 
made  while  the  chronograph  was  running.  For 
example,  in  Fig.  6  it  will  be  seen  that  the  ob* 
server  pressed  the  key  at  12  m.  3.4  s.  and  again 
at  13  m.  2.4  s. 

The  Spirit  LereL — Another  appliance 
much  used  m  astronomy  is  the  spirit  levd.  It 
serves  to  set  the  axis  of  an  instrument  exactly 
horizontal.  It  consists  of  a  glass  tube,  gen- 
erally six  or  eight  inches  long,  of  which  the 
rounded  surface  is  not  a  perfect  cylinder,  but 
is  formed  by  the  revolution  of  the  arc  of  a 
very  large  circle  around  its  chord.  The  tube 
is  therefore  of  the  shape  shown  in  Fig.  7, 
slightly  larger  in  the  middle  part  than  at  the 
two  ends.  The  amount  of  bulging  is,  however,  so 
slight  that  the  eye  cannot  perceive  it    In  the 
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most  delicate  levels,  a  section  of  the  curved 
surface  is  an  arc  of  a  circle  perhaps  half  a 
mile,  more  or  less,  in  diameter.  The  tube  is 
nearly  filled  with  chloroform  or  ether.  Water, 
or  even  alcohol,  is  not  liquid  enough  for  the 
purpose.  A  small  vacant  bubble  is  left  at  the 
top  of  the  cylinder,  as  shown  at  A  B  in  Fig.  7. 
When  this  bubble  is  in  the  middle  of  the  tube, 
the  axis  of  the  level  is  perfectly  horizontal. 
The  remainder  of  the  level  is  sketched  in 
Fig.  8,  which  shows  the  level  completely 
mounted,  so  that  it  can  be  set  on  the  horizontal 
pivots  of  the  instrument  of  observation.  The 
true  horizontality  of  the  pivots  is  tested  by 
reversing  the  level  end  for  end,  ^  reading  the 
position  of  the  bubble  at  each  setting.  Details 
need  not  be  entered  into  at  present,  as  we  only 
wish  to  make  the  principle  of  the  instrument 
clear.  Nearly  all  instruments  for  astronomical 
measurement  are  made  by  putting  together  some 
combination  of  the  devices  we  have  described 
The  two  combinations  most  used  in  astro- 
nomical observations  are  ^e  Meridian  Circle  or 
Transit  Circle,  which  are  the  same  in  principle, 
and  the  Equatorial  Telescope. 

The  Meridian  Circle.— This  instrument  is 


used  for  two  distinct  purposes.  One  is  the  de- 
termination of  the  right  ascensions  of  the 
heavenly  bodies  j  the  other  the  determination 
of  their  declinations.    It  will  conduce  to  dear- 
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ness  to  consider  these  two  functions  separately 
and  begin  with  the  instrument  as  adapted  to 
the  first  purpose.  In  this  form  it  is  called  the 
transit  instrument  and  is  shown  in  Fig.  9.  It 
consists  essentially  of  a  telescope  mounted  on 
a  horizontal  east  and  west  axis  P  Q,  the  hori* 
zontalit>[  of  which  is  tested  from  time  to  time 
by  a  spirit  level.  As  thus  mounted  it  will  be 
seen  that  the  telescope  cannot  move  out  of  the 
meridian;  by  turning  it  on  its  axis,  its  line  of 
sight  marks  out  the  meridian.  Consequently, 
if  an  observer  looking  into  it  sees  a  star,  or 
other  heavenly  body,  he  knows  that  the  star 
must  be  near  the  meridian.    To  make  the  ob- 
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servation  more  exact,  a  system  of  spider  lines, 
shown  in  Fig.  10,  is  stretched  across  the  focal 
phine,  as  already  described.  The  middle  line  is 
so  adjusted  as  to  mark  the  meridian  with  the 
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greatest  possible  exactness.  The  result  is  that 
the  observer,  looking  into  the  instrument,  sees 
these  spider  lines,  and  he  may  also  see  a  star 
moving  toward  the  meridian  by  virtue  of  its 
apparent  diurnal  motion  as  shown  in  the  figure, 
where  it  is  about  to  cross  the  meridian  line. 
Watching  it  with  a  key  connected  with  the 
electric  circuit  of  the  chronograph  in  his  hand, 
he  taps  the  key  at  the  moment  the  image  of  the 
star  crosses  each  of  the  lines.  The  middle  line 
marks  the  passage  across  the  meridian.  The 
other  lines  are  used  in  order  to  secure  greater 
exactness  by  taking  the  mean  of  all  the  transits 
across  the  separate  lines.  Thus,  by  pointing  his 
instrument  into  any  part  of  the  meridian,  the 
observer  may  determine  the  times  by  his 
sidereal  clock  at  which  any  number  of  stars 
crossed  the  meridian  of  his  place. 

In  order  that  the  line  of  sight  of  the^  in- 
strument may  describe  the  true  meridian,  it  is 
necessary  that,  when  the  instrument  is  turned 
in   the   proper   direction,    the   line    shall   pass 
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through  the  celestial  pole.  This  is  effected  by 
the  following  arrangement:  In  the  course  of 
its  apparent  diurnal  motion,  a  star  near  the 
pole  will  cross  the  meridian  of  any  place  twice 
in  the  course  of  a  sidereal  day,  first  above  the 
pole  and  then  below  it.  Let  the  dotted  circle 
in  Fig.  11  be  its  apparent  diurnal  circuit  around 
the  pole  P.  Let  the  vertical  line  M  R  be  the 
true  meridian  passing  through  the  pole,  and 
the  other  line  A  B  that  marked  out  by  the  line 
of  sight  of  the  transit  instrument,  supposed 
not  to  be  exactly  in  the  meridian.  Then  the 
star  will  take  a  less  time  in^  passing  around 
from  A  to  B  on  the  left  than  in  the  other  part 
of  its  course  from  B  to  A.  Therefore  by  ob- 
serving the  transit  both  above  and  below  the 
pole,  across  the  middle  thread  of  the  instru- 
ment, the  observer  determines  whether  the  line 
of  sight  of  the  instnmient  passes  east  or  west 
of  the  pole  and  may  adjust  it  accordin(2[1y.  It 
may  be  said  that,  in  astronomical  practice,  no 
instrument  is  ever  assumed  to  be  perfectly  ad- 
justed. The  clock  of  the  astronomer  is  never 
assumed  to  be  correct,  nor  his  transit  instru- 
ment to  be  in  the  true  meridian.  .  What  he 
does  is,  assuming  them  wrong,  to  make  his 
observations,  determine  the  errors,  and  correct 
his  observations  accordingly.  This  is  called 
•reducing*  the  observation.  We  have  already 
explained  that,  when  a  star  is  exactly  in  the 
same  hour  circle  with  the  vernal  equinox,  its 
right  ascension  is  0  h.,  0  m.,  0  s.  Since  the 
VOL.  a  — 16 


clock,  assumed  to  be  correct,  then  reads  exactly 
0  h.,  it  follows  that  the  star  in  question  will 
cross  the  meridian  at  this  time  by  the  clock. 
Then,  as  the  sphere  revolves,  the  right  ascen- 
sions of  the  stars  are  all  equal  to  the  sidereal 
time  at  which  they  cross  the  meridian.  Thus 
the  observer,  by  noting  these  times,  measures 
the  right  ascensions  of  the  heavenly  bodies. 
This  system  of  using  the  clock  instead  of  a 
divided  circle  for  determining  right  ascensions 
constitutes  one  of  the  greatest  advances  ever 
made  in  astronomical  measurement.  It  de- 
pends upon  the  perfect  uniformity  of  the 
earth's  rotation  and  the  excellence  with  which 
a  clock  can  be  made. 

In  this  manner  we  may  obtain  the  right 
ascension  of  any  star.  If  we  suppose  that  the 
error  of  the  clock  is  known  and  that  the  mid- 
dle wire  is  exactly  in  the  meridian,  the  cor- 
rected (sidereal)  clock  time  when  the  star  is 
bisected  by  the  middle  wire  will  be  precisely 
the  same  as  the  right  ascension  of  the  star. 
The  clock  error  is  determined  by  observing 
the  transits  of  a  selected  number  of  funda- 
mental stars  whose  right  ascensions  are  as- 
sumed to  be  known;  the  deviations  of  the 
middle  wire  from  the  meridian  are  also  deter- 
mined from  these  transits,  and  finally,  the 
combined  effect  of  these  errors  and  the  error 
of  level  is  readily  computed  and  applied  to  the 
recorded  time  of  transit  of  the  star  whose 
right  ascension  is   desired 

A  far  more  troublesome  source  of  error, 
however,  and  one  which  it  is  exceedingly 
difficult  to  completely  eliminate  is  known  to 
astronomers  as  the  Personal  Equation.  By 
this  is  meant  the  difference  between  the  time 
when  the  star  is  actually  bisected  and  the 
time  at  which  the  observer  presses  the  chrono- 
graphic  key.  The  latter  is  usually  later  by 
about  0.2  second,  an  amount  which  approxi- 
mates to  the  ^Reaction  time^  of  the  psycholo- 
S'sts,  but  diis  is  by  no  means  always  the  case 
Moreover,  as  the  apparent  motion  of  equatorial 
stars  across  the  field  is  very  rapid  compared 
widi  that  of  stars  near  the  pole,  there  occurs  a 
mariced  variation  in  the  observer's  personal 
equation,  depending:  on  the  declination  of  the 
star  observed.  It  is  found  that  a  minute  vari- 
ation also  occurs  which  depends  upon  the 
brightness  of  the  star,  and  finally,  the  personal 
equation  varies  with  the  physical  condition, 
fatigue,  etc.,  of  the  observer,  though  with  an 
observer  of  long  experience  who  takes  care  to 
work  as  far  as  is  possible  only  under  normal 
conditions,  the  last  source  of  error  should  be 
slight 

As  meridian  work  is  the  most  important 
and  fundamental  of  all  observation  for  the 
purposes  of  exact  astronomy,  every  effort  is 
made  to  either  determine  or  eliminate  the  ef- 
fects of  personal  equation.  In  the  United  States 
Naval  Observatory,  it  is  directly  determined 
for  each  observer  by  means  of  an  artificial 
star  which  is  made  to  cross  the  field  at  all 
varying  rates  of  speed  and  automatically  to 
record  upon  the  chronograf^  die  instants 
when  it  was  bisected  by  each  wire;  the  ob- 
server's records  appear  upon  tHe  same  sheet; 
whence  the  personal  equation  follows  by  a  di- 
rect measurement.  Here  also  a  screen  is 
placed  before  the  objective  of  the  telescope  by 
which  all  stars  observed  are  made  to  appear 
equally  bright  during  the  transit.     There  are 
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two  devices  already  coming  into  considerable 
use  which  almost  completely  eliminate  this 
troublesome  source  of  error.  In  the  first, 
called  the  Transit  Micrometer,  a  moving  wire 
is  kept  accuratehr  bisecting  the  star  as  the  lat- 
ter crosses  the  field.  The  frame  which  carries 
the  movable  wire  automatically  makes  an 
electric  contact  and  records  on  the  chrono- 
graphic  sheet  when  this  movable  wire  reaches 
the  successive  transverse  wires  indicated  in 
Fig.  10,  which  latter  are  therefore  omitted. 
The  second  device  is  the  Photo-chronograph. 
Here  the  eye  is  replaced  by  a  small  photo- 
graphic plate  on  which  the  star  photographs 
Itself  as  a  straight  line,  or  *Trail.»  An  elec- 
tro-magnet is  so  arranged  that  at  every  sec- 
ond or  fourth  beat  of  the  clock  the  plate  is 
displaced  slightly  upward  or  downward;  the 
trail  thus  appears  on  the  developed  plate  as  a 
series  of  short  dashes  arranged  alternately 
in  two  parallel  lines.  The  image  of  the  wires 
is  afterward  obtained  by  holding  a  light  for 
a  few  seconds  in  front  of  the  object  glass. 
By  a  later  measurement  of  the  developed 
plate  under  a  microscope  a  result  is  obtained 
which  is  practically  free  from  the  effects  of 
personal  equation. 

The  Meridian  Circle  is  the  transit  instru- 
ment, just  described,  with  one  or  two  grad- 
uated circles  on  its  axis  of  rotation.  The 
method  of  using  it  and  determining  the  arc 
through  which  the  circle  has  moved  at  any 
time  has  already  been  explained  The  in- 
quiring reader  may  wish  to  know  how,  by 
such  readings,  the  astronomer  can  determine 
the  declination  of  stars.  If  the  celestial  pole 
were  a  visible  point  in  the  heavens  this  would 
be  very  simple;  the  observer  would  turn  his 
instrument  until  it  pointed  exactly  at  the  pole 
and  then  read  his  microscopes.  Then  as  one 
star  after  another  crossed  the  meridian  he 
would  make  a  similar  pointing,  reading  his 
microscope  for  the  transit  of  each  star.  The 
difference  between  the  reading  on  the  pole 
and  that  on  the  different  stars  would  show 
their  distances  from  the  pole.  Subtracting 
each  of  these  from  90°  would  give  the  declina- 
tion of  the  stars  as  seen  in  the  instrument. 

But,  unfortunately,  the  pole  is  not  a  visible 
point.  The  observer  has  therefore  to  refer 
his  position  to  the  direction  of  gravity,  which 
is  done  by  a  very  ingenious  use  of  a  basin  of 
quicksilver.  The  basin  is  set  on  a  firm  sup- 
port on  the  ground  under  the  telescope,  and 
the  latter  is  pointed  directly  downward.  By 
mounting  up  to  the  eye-piece  and  looking 
down,  the  observer  looks  perpendicularly  into 
the  basin  of  mercury.  A  combination  of  re- 
flectors is  then  arranged  in  the  eye-piece  of 
the  telescope  so  that  he  can,  at  the  same  time^ 
see  the  threads  in  his  eye-piece  and  the  images 
of  these  threads  as  reflected  from  the  basin  of 
mercury.  When  a  telescope  is  so  adjusted  that 
the  image  and  the  thread  coincide,  he  knows 
that  the  line  of  sight  of  his  telescoDe  is  truly 
vertical.  He  then  reads  the  microscope  of  his 
circle  and  so ,  determines  what  the  reading  of 
his  circle  is  for  the  vertical  position.  He 
knows  that  if  the  telescope  is  pointed  at  the 
xenith,  the  reading  will  be  different  by  exactly 
180*.  He  thus  determines  the  exact  distance 
at  which  the  heavenly  bodies  crossed  the  me- 
ridian  north  or   south   of   his   zenith.     From 


this,  the  determination  of  the  declination  is, 
in  principle,  a  simple  matter. 

The  Equatorial.—  One  of  the  most  import- 
ant arrangements  of  nature  with  which  the 
astronomer  has  to  deal  is  the  diurnal  motion. 
This  takes  place  so  slowly  that,  in  looking  at 
the  stars,  we  do  not  notice  it  unless  we  watch 
for  some  time.  But,  if  we  jjoint  a  telescope 
at  a  heavenly  body,  it  magnifies  the  diurnal 
motion  as  much  as  it  does  the  object.  The 
result  is  that  such  a  body,  seen  in  a  fixed  tele- 
scope, is  continually  traveling  across  the  field 
of  view,  and  the  instrument  has  to  be  moved 
continuallv  to  keep  up  with  it. 

In  order  to  avoid  this  inconvenience,  it  is 
necessary  that,  if  measures  are  to  be  made  up- 
on the  body,  or  if  it  is  to  be  continuouslv 
studied,  the  telescope  must  move  to  correspond. 
This  is  brought  about  by  mounting  it  upon  an 
axis  parallel  to  that  of  the  earth,  and  there- 
fore oblique  to  the  horizon,  called  the  polar 
axis.  The  inclination  to  the  horizon  must  be 
equal  to  the  latitude  of  the  place.  All  gp-eat 
telescopes  are  thus  mounteo.  The  way  in 
which  this  is  done  will  be  seen  by  the  ac- 
companying picture  of  the  g^eat  telescope 
mounted  at  Pulkova,  Russia.  In  order  to 
keep  the  telescope  pointed  at  the  object  it 
must  be  turned  upon  the  polar  axis  by  clock- 
work, moving  it  steadily  at  a  rate  equal  to 
the  diurnal  motion  of  the  object  observed. 
In  reality  the  telescope  is  then  pointed  in  a 
fixed  direction,  the  motion  of  the  earth  being 
simply  neutralized  by  the  clock-work  of  the 
telescope  carr3ring  the  latter  in  the  opposite 
direction.  The  ejiuatorial  telescope  must  also 
have  a  second  axis,  called  the  declination  axis, 
in  order  that  it  may  be  pointed  at  stars  in 
different  declinations.  The  direction  is  deter- 
mined by  circles  attached  to  the  telescope, 
which  show,  at  any  time,  to  what  declination 
on  the  celestial  sphere  the  instrument  is 
pointed.  By  a  combination  of  contrivances 
the  astronomer  can  point  his  telescope  by  day 
at  any  star  bright  enough  to  be  visible  m  it; 
or,  by  night,  at  any  object  visible  to  the  naked 
eye.  of  which  he  knows  the  right  ascension 
and  declination.  He  first  turns  his  telescope 
until  one  divided  circle  corresponds  to  the 
declination  of  the  star,  and  then  clamps  it  in 
that  position.  Then,  looking  at  his  sidereal 
clock  and  taking  the  difference  between  the 
sidereal  time  and  the  right  ascension  of  the 
star,  he  turns  his  telescope  on  the  polar  axis 
until  the  other  circle  shows  the  correct  point- 
ing. Then  he  starts  the  clock-work  which 
sets  the  telescope  in  motion,  and  looking  into 
the  eye-piece,  sees  the  required  object.  Every 
large  telescope  is  also  supplied  with  a  finder. 
This  consists  of  a  smaller  telescope  fastened 
to  the  larger  one  in  such  a  way  that  the  cen- 
tre of  the  field  of  view  is  the  same  in  both. 
But  the  finder  has  a  lower  magnifving  power, 
and  therefore  a  much  larger  field.  Looking 
into  it  and  recognizing  the  object  he  wishes 
to  observe,  the  observer  moves  the  telescope 
until  the  object  is  seen  on  the  cross-threads  of 
the  finder.  Then  he  knows  that  it  is  in  the 
field  of  view  of  the  large  telescope. 

Application  of  Photography  to  Astron- 
omy.—From  the  time  that  photographic 
methods  were  introduced,  the  idea  of  taking 
pictures  of  the  heavenly  bodies  by  such 
methods  must  have  occurred  to  astronomers. 
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About  the  year  1840,  Prof.  J.  W.  Draper  of 
New  York  put  this  method  into  practice  by 
taking  a  daguerreotype  of  the  moon.  Shortly 
after  our  present  system  of  photography  was 
devised,  several  American  astronomers  car- 
ried the  experiment  yet  farther.  Notable 
among  these  were  G.  P.  Bond,  first  assistant 
and  afterward  director  of  the  Harvard  Ob- 
servatory; and  L.  M.  Rutherford  of  New 
York,  who  was  the  possessor  of  an  excellent 
telescope,  and  brought  the  method  to  a  high 
state  of   i^rfection. 

The  principle  on  which  a  photograph  of  a 
heavenly  body  is  taken  is  extremely  simple. 
A  telescope  is  pointed  at  the  body  so  that  the 
ima^e  of  the  latter  is  formed  in  its  focus.  A 
sensitized  plate  is  placed  in  the  focus  and  ex- 
posed for  the  necessary  time.  This  may  be 
only  a  fraction  of  a  second,  or  it  may  be  sev- 
eral hours.  Unless  the  exposure  is  very  brief, 
it  is  necessary  that  the  telescope  shall  be  kept 
in  motion,  so  as  to  follow  tne  object  in  its 
apparent  diurnal  course.  When  the  exposure 
is  completed,  the  image  is  developed  m  the 
usual  way.  In  photographing,  the  ordinary 
telescope,  as  used  for  eye  observations,  is  not 
well  suited  to  the  purpose,  for  the  reason  that 


Pig.  12  —  The  Photochronograph 

Ihc  chromatic  aberration  is  not  the  same  for 
the  visual  and  for  the  photographic  rays.  It 
is  necessary  to  have  a  somewhat^  stronger 
crown  lens  or  a  weaker  flint  lens  if  a  tele- 
scope is  to  be  used  in  photographing  than  if 
it  is  to  be  used  by  the  eye.  But  the  necessity 
of  having  telescopes  of  the  two  kinds  is  now, 
to  a  certain  extent,  done  away  with  by  the  use 
of  sensitized  plates  which  are  especially  sensi- 
tive to  the  visual  rays.  ^  By  putting  in  an  ab- 
sorbing screen  through '  whicn  the  rays  must 
pass  before  they  reach  the  focus  and  which 
allows  only  the  visual  rays  to  pass,  very  ac- 
curate photographs  can  be  taken  by  the  plates. 
This  defect  is  felt  only  in  the  remicting  tele- 
scope. A  reflecting  telescope  brings  all  the 
rays,  of  whatever  color,  to  one  ana  the  same 
focus,  and  therefore  may  be  used  either  for 
photographing  or  for  seeing.  Improvements 
made  in  recent  times  in  the  sensitiveness  of 
photographic  plates  have  given  an  enormous 
extension  to  this  method  in  astronomy.  It  is 
now  found  that  celestial  objects  completely 
invisible    to    ordinary    vision    can    be    photo- 


graphed. While  only  a  few  thousand  nebulae 
have  been  catalogued  as  visible  to  the  naked 
eye,  it  is  found  that  there  are  hundreds  of 
thousands  which  admit  of  being  determined  by 
photography. 

Photography  is  now  employed  for  two  dis- 
tinct purposes.  The  first  is  simply  that  of 
forming  a  picture  of  the  sky,  or  rather  of  the 
stars  in  the  sky.  For  this  purpose  the  best 
telescope  is  one  as  large  as  can  conveniently 
be  obtained,  but  of  short  focal  length.  A 
great  enterprise  in  this  direction  was  started 
in  1887  by  an  association  of  astronomers  who 
met  at  the  Paris  Observatory,  and  put  into 
operation  a  plan  of  photographing  the  entire 
heavens  on  from  10,000  to  20,000  plates,  each 
two  degrees  square.  The  labor  of  measuring 
these  plates  and  of  afterward  reducing  the 
measures  from  them  is  so  great  that  at  least 
30  years  will  probably  elapse  before  this  cat- 
alogue is  completed  and  published.  A  similar 
object  is  reached  on  a  different  system  at  the 
Harvard  Observatory.  There  photographs  are 
being  constantly  taken  with  telescopes  much 
shorter  than  those  used  for  the  international 
chart.  In  this  way  new  stars  are  from  time 
to  time  discovered  and  variations  in  the  light 
of  different  stars  are  brought  out.  The  other 
purpose  is  that  of  exact  measurement.  When 
the  astronomer  had  to  determine  the  respec- 
tive distances  of  stars  in  the  same  field  of 
view  he  has  hitherto  generally  depended  on 
the  filar  or  other  micrometer.  The  use  of 
this  instrument  is  laborious.  When  the  photo- 
graphic method  is  used  he  simply  takes  a  pic- 
ture of  the  stars  he  wishes  to  measure,  and 
at  any  conyenient  time,  places  it  under  a 
measuring  engine  supplied  with  sliding  micro- 
scopes, and  measures  off  the  distance  on  his 
negative.  The  result  of  these  two  applications 
is  that  photography  is  now  slowly  supplanting 
eye  observations  in  an  important  fraction  of 
the  astronomical  work  of  the  world. 

Simon  Newoomb. 
Revised    by    Eric    Doqlittle,    Professor    of 
Astronomy  and  Director  Flower  Astronom- 
ical Observatory. 

ASTRONOMY,  Theoretical.  This  branch 
of  the  science  grows  out  of  the  great  discovery 
of  Newton,  that  the  motions  of  the  heavenly 
bodies,  especially  those  of  the  solar  system,  are 
determined  by  their  mutual  gravitation.  The  re- 
sults of  this  theory  are  now  worked  out  by 
purely  mathematical  methods  with  a  degree  of 
precision  scarcely  attainable  in  any  other  branch 
of  science.  The  adopted  method  consists  first  in 
expressing  the  attraction  or  pull  experienced 
by  each  fiady  from  all  the  others  in  the  form 
of  differential  equations.  These  equations  ex- 
press, in  the  most  general  way,  the  acceleration 
which  the  planets  experience  at  every  moment 
from  the  attraction  of  the  other  bodies.  We  do 
not  write  them  because  they  would  be  under- 
stood only  by  a  reader  expert  in  the  calculus, 
who,  if  he  desires  to  be  acquainted  with  them, 
will  consult  special  treatises.  It  will  suffice  to 
say  that  there  are  three .  differential  equations 
for  each  planet,  which  express  the  attraction, 
and  its  effect  on  the  motion  of  the  planet  at 
any  instant,  in  the  direction  of  three  co-ordi- 
nates. The  problem  then  becomes  the  purely 
algebraic  one  of  integrating  these  equations.  The 
result  of  this  process  is  that  the  effect  of  the  ^ 

Digitized  by  V^OOQ IC 


468 


ASTRONOMY 


attraction  or  pull  upon  the  body,  through  a  pe- 
riod of  days,  years  or  even  centuries,  is  summed 
up  with  great  exactness,  so  that  the  motion 
oi  the  body  through  the  whole  period  can  be 
expressed  by  algebraic  equations.  The  simplest 
case  occurs  when  there  are  only  two  bodies. 
The  integration  shows  that,  in  this  case,  the 
bodies  revolve  round  their  common  centre  of 
gravity  in  orbits  each  of  which  is  an  ellipse. 
G>mmonly  it  is  necessary  to  consider  only  the 
motion  of  the  smaller  of  the  two  bodies,  the  mo- 
tion being  defined  as  if  the  larger  were  at  rest. 
This  is  the  case  of  a  planet  revolving  around  the 
sun,  or  of  a  satellite  round  its  primary.  It  is 
then  found  that  the  orbit  described  by  the  re- 
volving body  round  the  great  central  body  is  an 
ellipse  having  the  latter  m  one  of  its  foci.  The 
disco venr  of  this  fact,  which  marked  an  epoch 
in  the  development  of  astronomy,  was  due  to 
Kepler;  it  is  known  as  Kepler s  First  Law. 
Kepler  also  discovered  that  the  motion  is  sub- 
ject to  two  other  laws.  One  of  these  is  that 
the  radius  vector,  that  is  to  say,  the  line  drawn 
from  the  central  body  to  the  other,  sweeps  over 
equal  areas  in  equal  times.  The  result  of  this 
is  that  if  A  B  be  the  orbit  having  the  sun,  S, 


in  the  focus;  and  if  we  mark  on  the  orbit  the 
points  a,  b,  c,  etc.,  which  the  planet  passes 
through  at  any  equal  intervals  of  time,  and  then 
draw  lines  from  each  of  these  points  to  the  sun, 
the  areas  included  between  these  lines  will  all 
be  equal  to  each  other.  A  glance  is  sufficient 
to  show  that  the  nearer  the  body  is  to  the  sun 
the  more  rapidly  it  must  move. 

The  position  of  the  orbit  and  the  place  of 
the  body  in  it  are  determined  by  six  quantities 
called  elements.  Two  of  these  elements  ex- 
press the  position  of  the  plane  in  which  the 
ellipse  lies,  and  therefore  in  which  the  planet 
moves.  One  is  the  inclination  of  the  plane 
of  the  orbit  to  some  other  plane  taken  as  that 
of  reference.  For  the  latter  is  conunonly 
adopted  the  plane  of  the  ecliptic,  in  which  the 
earth  revolves  round  the  sun.  When  the  in- 
clination of  the  orbit  of  any  other  planet  is 
spoken  of,  the  astronomer  means  tne  angle 
which  the  plane  of  its  orbit  makes  with  the 
plane  of  the  ecliptic.  The  other  of  the  two 
elements  expresses  the  line  passing  through  the 
6un  along  which  the  two  planes  intersect.    This 


is  called  the  Line  of  Nodes.  The  position  of 
the  node  is  defined  by  the  angle,  as  seen  from 
the  sun,  between  the  vernal  equinox  and  that 
node  where  the  planet  crosses  from  the  south 
to  the  north  side  of  the  ecliptic.  Three  other 
elements  determine  the  size  and  form  of  the 
elliptic  orbit,  and  its  position  in  its  plane.  The 
semi-major  axis,  A  B,  of  the  ellipse  is  called 
the  mean  distance  of  the  planet  from  the  sun, 
it  being  half  the  sum  of  the  greatest  and  least 
distances.  The  other  of  these  elements  is  the 
eccentricity  of  the  orbit,  which  is  equal  to  the 
quotient  obtained  by  dividing  the  distance  of 
the  sun,  O  S,  from  the  centre  of  the  orbit  by 
O  A,  the  semi-major  axis.  These  two  elements 
completely  determine  the  ellipse.  The  exact 
position  of  the  ellipse  in  the  plane  may  then  be 
defined  by  the  angle  which  the  semi-major  axis, 
O  B,  makes  with  the  line  of  the  nodes.  It  will 
be  seen  that  the  point  B  is  that  at  which  the 
planet  is  nearest  to  the  sun.  This  is  called  the 
perihelion  of  the  orbit  if  the  central  body  is 
the  sun;  if  the  earth  is  the  centre,  the  perigee. 
The  opposite  point.  A,  where  the  planet  is  most 
distant,  is  called  the  aphelion,  or  apogee. 
Finally,  the  sixth  element  defines  the  position 
of  the  planet  at  some  given  moment  of  time. 

The  time  of  revolution  of  the  planet  is  given  by 
Kepler's  Third  Law,  which  is  that  the  squares 
of  these  times  are  proportional  to  the  cubes 
of  the  major  axes  of  their  orbits.  For  example, 
let  one  planet  be  four  times  as  far  as  anotner 
from  the  sun.  The  cube  of  4  is  64.  The  square 
root  of  this  is  8.  It  follows  that  the  planet 
which  is  four  times  ^as  far  will  be  eight  times 
as  long  in  completing  its  circuit.  If  the  outer 
planet  went  as  rapidly  as  the  other,  it  would  be 
only  four  times  as  long.  Its  orbital  motion  is 
therefore,  on  the  average,  only  about  half  as 
rapid. 

The  three  laws  just  described  were  discov- 
ered by  Kepler  from  a  prolonged  study  of  the 
observations  of  planetary  positions  made  by 
Tycho  Brahe;  they  could  then  have  been  re- 
garded as  interesting  coincidences  merely,  or  at 
most  as  facts  of  which  the  explanation  was  un- 
known. Upon  Newton's  discovery  of  the  law 
of  universal  gravitation,  however,  they  were 
at  once  seen  to  be  immediate  and  very  simple 
consequences  of  this  law,  but  it  then  appeared 
that  the  third  law  in  the  form  stated  by  Kep- 
ler was  slightly  inexact.  For  it  could  be  easily 
demonstrated  uiat  it  was  not  the  squares  of  the 
times  of  revolution  which  are  proportional  to 
the  cubes  of  the  major  axes  of  the  orbits,  but 
that  the  products  of  the  squares  of  these  times 
multiplied  by  the  sum  of  the  masses  of  the  cen- 
tral and  of  the  revolving  body  are  proportional 
to  these  quantities.  This  is  sometimes  called 
Kepler's  Modified  Third  Law.  It  furnishes  us 
with  a  very  simple  means  of  finding  with  a  high 
accuracy  the  masses  of  such  planets  as  have 
satellites  revolving  around  them.  The  intro- 
duction of  the  masses  into  Kepler's  third  law 
alters  the  results  by  quantities  far  too  small  to 
have  been  detected  in  the  observations  studied 
by  him;  thus,  it  can  be  shown  that  were  the 
earth  suddenly  to  diminish  to  a  mere  particle, 
devoid  of  weight,  the  length  of  the  year  would 
be  increased  by  only  47.8  seconds. 

In  theoretical  astronomy  a  unit  of  distance 
is  necessary.  Our  ordinary  units  do  not  well 
serve  the  purpose  of  the  astronomer  for  two 
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reasons.  They  are  too  short  for  the  great 
distances  he  has  to  measure,  and  the  mag- 
nitude of  the  heavens  in  terms  of  miles  is  not 
known  with  sufficient  exactness  to  make  that 
measure  convenient.  What  the  astronomer 
does,  therefore,  is  to  take  the  mean  distance  of 
the  earth  from  the  sun  as  his  yardstick,  and  to 
express  the  distance  of  all  the  bodies  of  the 
solar  system,  both  from  the  earth  and  from 
each  other,  the  moon  sometimes  excepted,  in 
terms  of  this  unit. 

From  the  laws  of  motion  based  on  gravita- 
tion may  be  derived  several  interesting  theo- 
rems. For  example,  suppose  that  at  some  point 
in  the  solar  system, —  we  may  take,  to  fix  the 
ideas,  a  point  at  the  mean  distance  of  the  earth 
from  the  sun, —  a  number  of  bodies  are  pro- 
jected in  different  directions,  but  all  with  the 
same  velocity.  Then,  the  equations  of  motion 
show  that  the  major  axes  of  the  orbits  which 
these  bodies  describe  will  all  be  equal.  Then, 
from  Kepler's  third  law  it  follows  that  the 
times  of  revolution  will  also  be  equal.  Con- 
sequently, at  the  end  of  a  certain  period  the 
bodies  will  all  return  at  the  same  moment  to 
the  point  from  which  they  started.  This  period 
will  depend  only  on  the  velocity  with  which  the 
body  is  projected.  There  is  a  certain  velocity, 
called  the  circular  velocity,  which  is  such  that 
if  the  bodies  are  projected  in  a  direction  at 
right  angles  to  that  of  the  sun,  they  will  de- 
scribe circular  orbits.  If  all  the  bodies  are  pro- 
jected at  different  directions  with  this  same 
velocity,  they  will  all  be  exactly  one  year  in 
getting  around  and  returning  to  the  starting 
point.  Now  suppose  that,  instea'd  of  the  bodies 
being  projected  with  this  circular  velocity,  which 
is  very  nearly  that  of  the  earth  in  its  orbit, 
they  are  projected  with  a  somewhat  smaller 
velocity.  Then,  the  less  the  velocity  the  less 
the  major  axis  of  the  orbit,  and  the  greater 
tiie  velocity  the  greater  the  major  axis.  A  body 
projected  with  a  speed  one-third  greater  than 
that  of  the  earth  would  fly  out  beyond  the  orbit 
of  Jupiter.  A  slightly  greater  speed  would 
carry  it  beyond  the  orbit  of  Neptune,  the  rea- 
son being  diat,  as  the  body  recedes,  the  attrac- 
tion of  the  sun  diminishes  at  so  rapid  a  rate  that 
the  weak  attraction  left  is  not  sufficient  to 
overcome  the  slight  surplus  velocity.  Finally, 
if  the  speed  is  equal  to  that  of  the  earth  mul- 
tiplied by  the  square  root  of  two,  that  is  to  say, 
about  26  miles  per  second,  the  body  will  never 
return.  The  ellipse  in  which  it  should  move 
is  stretched  out  into  a  parabola,  still  having 
the  sun  in  its  focus.  If  the  velocity  is  greater 
than  this,  the  parabola  will  be  still  farther 
changed  into  a  hyperbola.  Then  the  body  would 
fly  out  into  the  stellar  spaces,  perhaps  in  the 
course  of  millions  of  :^ears  reachmg  some  other 
sun,  but  would  certainly  never  return  to  our 
system.  Another  theorem  is  that  the  velocity, 
no  matter  what  the  form  of  the  orbit,  dimin- 
ishes as  we  go  out  from  the  sun  in  proportion 
to  the  square  root  of  the  distance.  This  we 
have  already  seen  by  Kepler's  third  law,  when 
we  found  from  that  law  that  a  planet  four  times 
as  far  from  the  sun  would  move  only  half  as 
fast  Thus  the  parabolic  velocity  is  less  the 
farther  a  body  is  from  the  sun.  At  the  planet 
Uranus  it  is  less  than  six  miles  per  second; 
at  that  of  Neptune,  about  five  miles  per  sec- 
ond. Still  another  theorem  is  that  if  a  planet 
moving  in  a  circular  orbit  were  stopped  at  any 


point  of  its  motion,  and  then  were  alkywed  to 
drop  toward  the  sun,  the  time  of  reaching  the 
sun  would  be  equal  to  that  of  revolution  divided 
by  the  square  root  of  32.  It  follows  that  if 
the  earth  should  be  stopped  in  its  motion,  it 
would  drop  to  the  sun  in  a  number  of  days 
found  by  dividing  365.24  by  the  square  root  of 
32.    This  would  be  approximately  64  days. 

The  orbits  of  most  of  the  large  planets  jrc 
nearly  circular.  For  particulars  relating  to  them 
see  Solar  System.  The  orbits  of  comets  are, 
however,  mostly  parabolas,  or  ellipses  which 
cannot  be  distinguished  from  parabolas  when 
the  comet  is  near  enough  the  sun  to  be 
visible.  It  is  possible  that  some  of  those  orbits 
which  are  ellipses  have  become  so  through  the 
comet  at  some  time  in  its  history  passing  very 
near  a  planet  (See  Comet).  One  of  the  protiK 
lems  of  theoretical  astronomy  which  the  astron- 
omer often  meets  with  is  that  of  determining 
the  orbit  of  a  n^wly-discovered  body  of  the 
solar  system.  Three  complete  observations  of 
such  a  body,  that  is  to  say,  three  observations 
each  of  which  determines  exactly  the  apparent 
position  of  the  body  on  the  celestial  sphere, 
enable  the  astronomer  to  determine  the  orbit  in 
which  it  is  moving  round  the  sun.  The  calcula- 
tion requires  from  five  to  ten  hours'  work  by  an 
expert  calculator  having  at  his  command  the 
necessary  tables.  The  first  orbit  thus  com- 
puted may  be  considerably  in  error,  because  the 
effect  of  errors  of  observation  is  multiplied 
many  fold,  unless  the  planet  has  moved  through 
a  considerable  arc  of  its  orbit  between  the  times 
of  observation.  But  the  longer  the  planet  is 
observed,  the  more  exactly  the  elements  of  its 
orbit  can  be  determined.  It  is  found  that  when 
two  stars  are  so  near  each  other  as  to  be  kept 
together  by  their  mutual  attraction,  they  revolve 
around  each  other  in  an  elliptic  orbit.  It  fol- 
lows that  the  law  of  gravitation  extends  to  these 
systems.  Thus  the  calculations  of  the  theoret- 
ical astronomer  are  not  confined  to  the  solar 
system,  but  may  be  extended  to  the  fixed 
stars. 

In  all  that  precedes  we  have  considered  only 
the  motion  of  two  bodies,  the  smaller  of  whicn 
moves  around  the  larger  in  an  elliptic  orbit 
But,  as  a  matter  of  fact,  every  planet  of  the 
solar  system  is  acted  upon  not  only  by  the  great 
central  body,  but  by  every  one  of  the  other 
planets.  The  result  is  that  the  actual  orbit, 
although  venr  nearly  an  ellipse,  deviates  slightly 
from  it,  and  the  motion  is  not  exactly  in  ac- 
cordance with  Kepler's  laws.  The  problem  of 
taking  account  of  these  additional  forces  is  an 
extremely  comfflicated  one,  in  which  success  has 
been  reached  only  by  successive  generations 
of  the  ablest  mathematicians  devoting  long 
years  of  study  and  calculation  to  the  subject 
While  the  solution,  even  to-day,  is  far  from 
complete,  it  has  been  so  far  advanced  that  it  is 
possible  to  prepare  tables  of  the  motions  of 
the  planets  which  shall  hold  good  for  genera- 
tions, and  even  for  centuries.  The  method  in 
which  the  problem  can  best  be  solved  was 
devised  by  Lagrange,  who  flourished  in  France 
toward  the  latter  part  of  the  18th  century.  The 
fundamental  idea  of  his  method  was  that  the 
motion  of  the  planet  at  every  instant  should  be 
represented  by  an  ellipse,  but  this  ellipse  con- 
tinually changes  its  form  and  dimensions  so 
as  to  fit  in  with  the  actual  motion  of  the  planet 
under  the  influence  of  the  attraction  of  all  the 
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other  planets.  Some  idea  of  the  case  may  be 
imagined  by  supposing  a  cord  of  some  light 
material  made  mto  an  ellipse  very  nearly  a 
circle,  and  left  to  float  on  the  waves  of  the 
ocean.  Then  we  should  see  the  cord,  while  still 
remaining  almost  in  its  original  shape,  con- 
tinually bending  and  twisting  as  it  was  moved 
by  the  waves.  So  does  the  variable  ellipse  in 
which  the  planet  moves.  It  is  exactly  defined 
by  supposing  that,  at  any  one  instsint,  the  attrac- 
tion of  all  the  other  bodies,  the  sun  excepted, 
ceases.  Then  the  planet  would  move  in  a  fixed 
and  unchangeable  ellipse.  This  ellipse  is  taken 
as  that  which  corresponds  with  the  motion  of 
the  planet  at  the  instant.  At  a  second  instant  the 
planet  would  actually  have  deviated  slightly  in 
consequence  of  the  attraction  of  the  othei 
planets,  but  there  would  still  be  a  corresponding 
ellipse,  but  somewhat  different  So  the  ellipse 
goes  on  changing  continually. 

When  these  changes  are.  subjected  to  the 
rigor  of  mathematical  formula,  it  is  found  that 
they  nearly,  but  not  quite,  compensate  each 
other  in  the  long  run.  Let  us  take,  for  example, 
the  eccentricity  of  any  one  orbit.  This  will  vary 
in  the  course  of  every  revolution  of  the  planet, 
and  may  come  back  to  its  original  amount  any 
number  of  times.  But,  if  we  watch  it  revolu- 
tion after  revolution,  we  shall  find  that,  in  the 
lon^  run,  it  continually  increases  or  diminishes. 
It  IS  thus  found  that  the  eccentricity  oL  the 
earth's  orbit  has  been  diminishing  through  all 
historic  times.  Moreover,  the  general  rule  is 
that  the  perihelion  of  the  planet  is  gradually 
moving  forward,  and  the  line  of  nodes  back- 
ward. These  variations,  which  go  on  century 
after  century,  are  called  secular  variations, 
while  those  which  are  compensated  from  time 
to  time  are  called  periodic.  Now,  the  most 
interesting  and  important  question  of  celestial 
mechanics  is  whether  the  secular  variations 
will  continue  forever  in  the  same  direction. 
The  profound  analysis  of  Laplace  and  La- 
grange shows  that  such  will  not  be  the  case  so 
far  as  the  ecce;itricities  are  concerned.  At  the 
end  of  immense  periods  the  direction  will  be 
reversed.  It  is  now  known  that  the  eccentricity 
of  the  earth's  orbit  after  diminishing  to  about 
the  value  0.003  will  increase  for  a  certain 
period.  It  is  thus  with  all  the  orbits;  the 
motions  go  through  a  series  of  oscillations  hav- 
ing periods  of  hundreds  of  thousands  of  years 
—  like  ^*great  clocks  of  eternity  which  beat 
ages  as  ours  beat  seconds.®  The  precision  with 
which  the  astronomer  is  now  able  to  predict  the 
motions  of  the  heavenly  bodies  is  reached  by  a 
combination  of  mathematical  <romputations  of 
the  most  difficult  and  complicated  character, 
with  the  most  refined  observations  upon  the 
positions  of  the  moon  and  planets,  year  after 
year. 

The  most  complex  of  all  the  problems  is 
that  of  the  moon's  motion  around  the  earth,  of 
which  we  shall  mention  some  features.  In  this 
case  the  central  body,  the  earth,  is  vastly 
smaller  than  the  sun.  But,  owing  to  the  great 
distance  from  the  sun  and  the  consequent  small 
difference  in  the  force  of  its  attraction  upon  the 
earth  and  moon,  it  happens  that  the  moon  re- 
volves around  the  earth  in  an  orbit  which  ap- 
proximates to  an  ellipse.  But  the  changes  and 
motions  in  this  ellipse  are  much  larger  and 
more  rapid  than  in  the  case  of  the  planets.  For 
example,  the  perigee  of  th'*  moon's  orbit  makes 


a  revolution  round  the  earth  in  8.85  years, 
while  the  node  on  the  ecliptic  makes  a  revolu- 
tion in  18.6  years.  The  moon  also  makes  two 
swings  back  and  forth  during  the  space  between 
two  full  moons,  and  the  eccentricity  and 
perigee  both  make  an  annual  swing,  all  owing 
to  the  action  of  the  sun.    See  Moon. 

The  principles  of  theoretical  astronomy  and 
the  operations  of  practical  astronomy  are  com- 
bined in  one  of  the  greatest  achievements  of  the 
human  intellect  —  that  of  measuring  the  heav- 
ens and  weighing  the  planets,  and,  in  a  few 
cases,  even  the  fixed  stars. 

The  distance  of  the  moon  is  determined  in 
two  ways,  the  results  of  which  agree  within 
the  necessary  range  of  uncertainty  of  the  meth- 
ods. One  is  the  measurement  of  the  moon's 
parallax,  takit^  as  the  base  line  two  distant 
observatories,  Greenwich  and  the  Cape  of  Good 
Hope.  (See  Parallax).  The  other  method 
consists  in  determining  exactly  what  ought  to 
be  the  size  of  the  moon's  orbit  in  order  that  she 
may  make  her  revolution  around  the  earth  in 
the  time  that  she  actually  does.  The  probable 
error  of  the  distance  of  the  moon  at  any  time, 
as  determined  in  this  way,  is  not  more  than  40 
or  50  miles. 

The  proportions  between  the  orbits  of  the 
several  planets  are  known  with  the  greatest  ex- 
actness from  their  observed  times  of  revolution, 
and  from  Kepler's  third  law.  It  follows  that  if 
we  can  get  the  exact  ({istance  of  any  one  planet 
at  any  one  time,  all  die  other  distances  m  the 
solar  system  may  be  derived  by  the  known  pro- 
portion. The  fundamental  quantity  which  is 
used  as  a  unit  of  measure  is  the  distance  of 
the  sun.  This  distance  has  been  determined  by 
four  complete  separate  and  independent 
methods, .  the  agreement  between  which  illus- 
trates the  great  exactness  of  astronomical 
theory. 

The  first  method  is  by  measures  of  parallax. 
The  application  of  this  method  is  fully  de- 
scribed in  the  article  Parallax.  It  requires 
that  the  apparent  direction  of  a  planet  among 
the  stars  be  observed  with  great  exactness  from 
two  far  distant  points  of  the  earth's  surface,  or 
at  two  times  of  day  during  the  interval  between 
which  the  observer  is  carried  around  by  the 
rotation  of  the  earth.  These  observations  have 
to  be  on  a  planet  and  not  on  the  sun,  because 
the  latter,  owing  to  the  brilliancy  of  its  light, 
cannot  be  measured  with  the  necessary  pre- 
cision. The  most  celebrated  way  of  determin- 
ing parallax  has  been  by  observing  transits  of 
Venus  (q.v.).  But  these  occur  at  such  rare 
intervals,  the  last  having  t>een  in  1882,  and  there 
being  no  other  to  occur  during  the  20th  century, 
that  the  measures  have  to  be  made  on  other 
planets  which  approach  nearest  to  the  earth. 
For  this  purpose  Mars  has  sometimes  been 
used,  because  it  occasionally  approaches  us 
within  less  than  half  the  distance  of  the  sun. 
But  the  most  exact  observations  can  be  made 
on  minor  planets  at  the  time  of  their  nearest 
approach ;  the  minor  planet  Eros  thus  furnishes 
a  more  accurate  value  dian  can  be  obtained  in 
any  other  way. 

The  second  method  is  by  the  velocity  of 
light.  This  method  is,  in  principle,  the  most 
simple  and  elegant  of  all.  It  rests  on  the  fact 
that  it  is  possible,  by  two  kinds  of  observation, 
to  determine  how  long  it  takes  light  to  pass 
from  the  sun  to  the  earth,   or  to  cross  the 
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earth's  orbit  If  then  we  can  determine  by 
measures  of  the  earth's  surface  how  fast  light 
travels,  it  follows  that  by  multiplying  this  ve- 
locity by  the  time  it  takes  to  travel  from  the 
earth  to  the  sun,  we  shall  have  the  distance  of 
the  sun.  The  velocity  of  Ught  has  actually 
been  determined  with  great  precision  by  means 
of  the  revolving  mirror.  J  See  Light,  Velocity 
of).  The  result  is  a  speed  of  186,330  miles  per 
second.  The  time  required  for  light  to  cross 
the  earth's  orbit  is  much  more  dimcult  to  de- 
termine. The  only  way  in  which  a  direct 
determination  can  be  made  is  through  observa- 
tions of  the  edipses  of  Jupiter's  first  satellite. 
By  comparing  the  times  of  these  eclipses 
through  a  long  series  of  years  when  Jupiter  is 
at  various  distances  from  the  earth,  it  is  found 
that  the  eclipses  are  seen  later,  the  farther 
Jupiter  is  from  the  earth  at  the  time.  This  is 
because  light  requires  time  to  travel  over  the 
different  distances.  But  the  determinations 
made  in  this  way  are  not  very  exact,  because 
such  eclipses  take  place  so  gradually  that  it  is 
impossible  to  fix  upon  a  precise  phase  without 
a  possible  error  of  several  seconds.  All  we  can 
say  as  a  result  of  this  method  is  that  it  takes 
about  8  m.  20  s.  for  light  to  pass  from  the  sun 
to  the  earth. 

A  more  exact  result  is  reached  by  measuring 
the  displacement  of  the  fixed  stars  produced  by 
aberration.  As  the  earth  makes  its  annusu 
course  around  the  sun,  the  position  of  every 
star  in  the  heavens  is,  at  eveiy  moment,  slightly 
displaced  toward  the  direction  in  which  the 
earth  is,  at  the  moment,  moving.  This  is  due  to 
the  proportion  between  the  velocity  of  light  and 
the  speed  of  the  earth  in  its  orbit.  Unfor- 
tunately, the  speed  is  so  great  that  the  displace- 
ment in  question  is  only  about  20.5";  an  arc 
too  small  to  be  determined  with  the  precision 
that  is  desirable.  Still,  the  observations  avail- 
able are  so  numerous  that  the  result,  20.52'', 
found  by  dandier,  is  probably  within  one,  or, 
at  most,  two  hundredths  of  a  second  of  the 
truth.  Accepting  dandier' s  number,  light  re- 
quires 499.67  seconds  to  pass  over  the  distance 
which  separates  the  sun  from  the  earth.  Mul- 
tiplying this  by  the  speed  of  light,  we  have, 
186,330X499.67=93,103,511  miles  as  the  distance 
of  the  sun. 

The  third  method  is  a  very  recondite  one, 
because  it  rests  on  the  mathematical  principles 
of  celestial  mechanics,  applied  to  the  case  of 
the  earth's  motion  around  the  sun.  It  requires, 
in  advance,  an  exact  determination  of  the  ratio 
of  the  mass  of  the  sun  to  that  of  the  earth. 
This  is  best  found  by  observations  of  Venus, 
which  now  extend  through  more  than  a  century 
and  a  half,  by  which  the  motion  of  the  node 
of  Venus  on  the  ecliptic  is  determined.  This 
motion  is  due  principally  to  the  attraction  of 
the  earth;  and  from  it  me  proportion  between 
the  mass  of  the  earth,  and  that  of  the  sun  is 
determined.  The  next  step  requires  a  compari- 
son between  the  distance  which  a  body  falls  at 
the  surface  of  the  earth  from  its  own  gravita- 
tion, and  the  fall  of  the  earth  toward  the  sun 
as  shown  by  the  curvature  of  its  orbit.  By 
combining  these  various  ratios,  the  distance  of 
the  sun  is  calculated.  The  fourth  method  also 
rests  on  the  theory  of  gravitation.  One  conse- 
quence of  the  sun  s  action  on  the  moon  is  that 
the  latter  falls  behind  about  two  minutes  in 
its  monthly  course  near  the  time  of  the  first 


auarter,  and  is  ahead  by  the  same  amount  near 
kc  last  quarter.  Knowing  the  exact  amount 
of  this  swing,  the  distance  at  which  the  sun 
must  be  placed  in  order  to  produce  it  is  deter- 
mined. Each  of  these  four  methods  has  its 
strong  and  its  weak  points ;  and  there  is  no  one 
of  them  so  much  better  than  all  the  others  that 
we  can  rely  upon  it  exclusively.  Still,  their 
agreement  affords  a  remarkable  proof  of  the 
accuracy  of  astronomical  theory,  and  of  the 
precision  with  which  astronomical  measures  are 
made  tmder  such  difficulties  as  the  observer  and 
computer  have  to  encounter.  The  astronomer 
does  not  use  the  distance  of  the  sim  in  his 
computations,  because,  as  already  remarked,  this 
is  simply  his  unit  of  length.  What  he  actually 
uses  is  the  sun's  parallax;  this  is  equal  to  the 
angle  which  the  equatorial  radius  of  the  earth 
subtends  when  seen  at  a  distance  equal  to  that 
of  the  Sim.  The  latest  results  for  this  parallax 
from  the  four  methods  are  the  following: 

First  method,  from  Bros,  8 .806" 
Second  method,  light,  8.78" 
Third  method,  mass  eaith,  8 .  762" 
Fourth  method,  moon,  8.773" 

The  general  conclusion  which  we  reach  is 
that  the  distance  of  the  sun  is  very  nearly  93,- 
000,000  miles,  probably  a  little  less,  rather  than 
a  Uttle  more. 

What  may  seem  a  yet  more  wonderful  result 
of  celestial  measurement  is  the  weighing  of  the 
planets  and  other  heavenly  bodies.  'This  re- 
quires very  complex  mathematics.  But,  after 
all,  the  principles  on  which  the  method  rests 
can  readily  be  made  clear.  In  the  case  of  the 
planets,  there  are  two  methods,  one  of  which 
can  be  applied  only  when  a  planet  has  a  satellite 
moving  arotmd  it  We  have  already  seen  that 
the  motion  of  every  planet  which,  were  there 
no  other  planet,  would  take  place  in  an  ellipse 
having  the  sun  in  a  focus,  is  changed  by  the 
attraction  of  other  planets.  The  observa- 
tion of  the  deviations,  when  carefully  measured 
through  many  revolutions  of  a  planet,  enable 
the^  mathematical  astronomer  to  compute  the 
ratio  of  the  mass  of  each  attracting  planet  to 
that  of  the  sun.  This  ratio  is  all  that  the 
astronomer  requires  for  his  ordinary  work. 

When  the  planet  has  a  satellite,  its  mass  can 
be  determined  with  much  more  ease  and  sim- 
plicity by  a  direct  application  of  the  modifica- 
tion of  Kepler's  third  law.  The  measurement^ 
of  the  distance  of  the  satellite  from  the 
planet,  carried  through  a  great  number  of 
revolutions  of  the  former,  enable  the  astron- 
omer to  determine  this  distance  with  high  ac- 
curacy ;  combininp^  this  with  the  time  of  revolu- 
tion of  the  satellite  and  substituting  the  values 
in  the  equation  which  expresses  the  law,  it  will 
be  noticed  that  two  unknown  quantities  appear 
in  the  equation.  The  first  of  these  is  the  de- 
sired sum  of  the  masses  of  the  planet  and  its 
satellite,  and  the  second  is  the  constant  ex- 
pressing the  ratio  of  the  law.  The  figure 
expressing  the  latter  can  be  found  by  applying 
the  equation  to  any  system  all  of  whose  ele- 
ments are  known,  such,  for  example,  as  the 
earth-sun  system :  when  this  is  done,  the  sum  of 
the  masses  of  the  planet  and  its  satellite  re* 
mains  as  the  only  unknown  quantity;  the  solu- 
tion of  the  equation  will  thus  furnish  this  sum 
in  terms  of  the  sum  of  the  masses  of  the  earth 
and  sun  as  a  unit. 

It  is  in  exactly  the  same  way  that  the  com- 
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bined  mass  of  two  suns  forming  a  double-star 
system  is  determined.  The  distance  of  the  sys- 
tem from  the  earth  must  be  known  and  the 
motion  must  have  been  sufficiently  rapid  to 
enable  the  period  and  the  major  axis  of  the 
relative  orbit  to  have  been  determined.  The 
law  then  gives  us  directly  the  total  mass  com- 
pared with  that  of  the  earth  and  sun.  In  this 
case  the  two  bodies  are  frequently  of  nearly 
equal  mass  and  the  motion  of  each  takes  place 
about  the  common  centre  of  gravity  of  the  sys- 
tem. If  we  determine  the  actual  motion  of 
each  star  by  measuring  its  i>ositions  with  refer- 
ence to  one  or  more  nxed  stars  which  happen 
to  be  found  in  the  field  of  view,  the  position 
of  the  centre  of  gravity,  and  hence  the  com- 
parative masses  of  the  two  stars  of  the  systeoL 
can  readily  be  found.  From  this  the  actual 
weight  of  each  star  separately  at  once  follows. 
The  masses  determined  by  astronomical 
methods  are  all  expressed  by  taking  the  mass 
of  the  sun  as  the  unit.  To  translate  the  result 
into  our  ordinary  measures  of  weight,  we  must 
know  the  mass  of  some  one  body,  say  the  earth, 
in  pounds  or  kilograms.  How  this  is  found  is 
set  forth  in  the  article  GRAvrrATioN. 

Simon  Nrwcomb. 
Revised  by  Eric  Dgolittle,  Professor  of  As- 
tronomy and  Director  Flower  Astronomical 
Observatory. 

ASTROPALIA*  an  island  of  the  Sporades, 
the  modem  name  for  the  ancient  Gredc  Astyr- 
palaea.  It  is  high  and  rugged  and  almost  the 
shape  of  a  dumbbell,  its  centre  being  a  narrow 
isthmus  connecting  the  larger  ends.  It  has  an 
area  of  about  80  square  miles  and  several  good 
harbors  for  small  craft.    Pop.  about  2,000. 

ASTROPHSL,  the  nom-de-plume  of  Sir 
Philip  Sidney  in  writing  the  famous  sonnets  to 
^Stella*  (1591).  They  are  considered  his  mas- 
terpiece. Spenser  so  entitled  an  elegy  which  he 
wrote  to  Sidney. 

ASTROPHOTOGRAPHY.  The  use  of 
photographic  methods  in  astronomical  observa- 
tions nas  very  greatly  increased  both  the  ef- 
fective power  of  astronomical  telescopes  and 
also  the  accuracy  of  astronomical  measure- 
ments. 

By  exposing  a  photographic  plate  to  the 
Iig:ht  of  a  heavenly  body,  at  the  focus  of  a 
suitable  telescope  or  camera,  and  giving  the 
requisite  motion  to  the  telescope  to  compensate 
for  the  apparent  motion  of  the  heavenly  body, 
we  are  able  to  secure  an  autographic  record  of 
the  form  and  details  of  that  body,  and  also  of 
its  apparent  position  with  reference  to  the  sur- 
rounding stars.  In  the  case  of  celestial  objects 
such  as  the  nebulae  and  the  more  distant  stars, 
whose  light  is  in  most  cases  so  faint  that  they 
cannot  be  properly  studied  or  measured  by 
visual  observations  even  with  the  greatest  tele- 
scopes, long  exposures  of  the  photographic  plate 
enable  us  to  secure  strong  and  distinct  photo- 
graphic records  which  can  be  studied  and  meas- 
ured with  ease  and  certainty.  Furthermore,  the 
more  recent  photographs  show  countless  stars 
and  countless  details  of  nebulae  which  are  so 
faint  that  no  trace  of  them  can  be  detected 
visually  with  any  telescope. 

Photographic  methods  have  been  applied  to 
solar  and  stellar  spectroscopy  with  results  fully 
as  important  and  remarkable  as  in  the  case  of 
the  direct  photography  of   stars  and  nebulae. 


These  methods  are  described  in  separate  ar- 
ticles. 

The  present  paper  describes  briefly  the 
methods  and  instruments  used  in  photographing 
the  Milky  Way  or  galaxy,  star-fields,  star  clus- 
ters, nebulae,  planets,  comets  and  the  moon. 
These  methods  will  be  described  under  the 
heads  (1)  astrophotograi^y  with  refracting 
telescopes;  (2)  astrophotography  with  reflect- 
ing telescopes. 

The  telescope  is  used  as  a  great  camera.- 
The  large  lens,  or  in  the  case  of  a  reflecting 
telescope  the  speculum,  of  the  telescope  serves 
as  the  lens  of  the  camera;  the  tube  of  the 
telescope  serves  as  the  camera  body  or  box; 
the  photographic  plate  isplaced  at  the  focus  of 
the  lens  or  speculum.  The  telescope  is  moved 
slowly  by  a  powerful  machine  called  the  driv- 
ing-clock, so  that  it  continually  points  accu- 
rately at  the  apparently  moving  celestial  body. 
In  addition,  a  guiding  or  pointing  telescope  is 
usually  attached  rigidly  to  the  tube  of  the  pho- 
tographic telescope,  to  enable  the  astronomer 
to  watch  throughout  the  exposure  of  the  photo- 
graphic plate,  and  to  introduce  minute  cor- 
rections of  motion  or  position,  when  he  sees 
that  such  corrections  are  necessary. 

Astrophotography  with  Refracting  Tel- 
escopes.—  Among  the  earliest  celestial  pho- 
tographs of  great  value  secured  with  refracting 
telescopes  were  those  made  by  Barnard,  Rus- 
sell, Wolf  and  others,  using  the  type  of 
refractor  known  as  the  portrait-lens  or  photo- 
graphic doublet.  This  type  of  instrument  pos- 
sesses the  advantage  that  it  includes  a  large 
area  of  the  sky  in  one  photograph,  with  con- 
siderable sharpness  of  detail  all  over:  the  best 
instruments  of  this  class  give  a  usable  field  of 
10  or  12  degrees  of  arc  in  diameter,  whereas 
the  usual  type  of  photographic  refractor  gives 
a  usable  field  only  one  or  two  degrees  in 
diameter.  The  astronomical  photographic 
doublet  is  usually  made  of  relatively  small  focal 
lengtfi,  the  ratio  of  focal  length  to  aperture 
being  45^  or  5  to  1;  this  of  course  results 
in  a  relatively  low  magnifying  power.  In 
fact  the  ^reat  usefulness  of  this  type  of  in- 
strument IS  due  primarily  to  the  large  area 
of  sky  which  it  includes;  and  sharpness  of 
detail  is  to  some  extent  sacrificed  in  order  to 
cover  a  very  large  field. 

Using  this  type  of  instrument  Barnard, 
Wolf,  the  astronomers  of  Harvard  University 
Observatory,  Franklin- Adams  and  others  have 
been  eminently  successful.  Barnard,  using  first 
the  six-inch  Willard  doublet  of  the  Lick  Ob- 
scrvatorv,  and  later  the  10-inch  Bruce  doublet 
of  the  Yerkes  Observatory,  has  photographed 
the  greSit  star-clouds  and  tne  remarkable  dark 
rifts  of  the  Milky  Way,  the  great  areas  of 
extended  faint  nebulosity  and  comets.  Wolf 
at  Heidelberg,  using  a  pair  of  16-inch  photo- 
graphic doublets,  has  made  a  study  of  all  of  the 
known  large  nebulae  and  nebulous  regions  of 
the  northern  heavens.  The  Harvard  University 
astronomers  have  covered  the  entire  northern 
heavens  again  and  again  with  similar  instru- 
ments of  moderate  power  at  Cambridge,  and 
have  also  established  an  extremely  powerful 
24-inch  telescope  of  this  type  at  Arequipa, 
Peru,  with  which  they  have  photographed  the 
Milky  Way.  the  Magellanic  Gouds,  the  star- 
clusters  and  the  nebulae  of  the  southern  celestial 
hemisphere.     Franklin -Adams,  using  a  10-inch 
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1  The  double-slide  plate-carrier  of  the  60-inch  reflector,  Mt.  Wilson  Obserratory 

2  Globular  star-cluster  Messier,  IS  in  constellation  of  Hercules 
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instrument,  and  working  in  England  and  in 
southern  Africa,  has  included  the  entire  north- 
em  and  southern  celestial  hemispheres  in  his 
series  of  photographs. 

In  the  hands  of  Barnard  and  others  the 
portrait-lens  type  of  refractor  has  been  of  great 
service  in  the  photography  of  comets,  with 
their  extended  tails.  This  type  of  instrument 
has  been  successfully  used  also  in  the  discovery 
of  faint  comets  and  asteroids,  by  means  of  tfie 
slight  movement  of  the  comet  or  asteroid 
among  the  surrounding  stars,  in  an  exposure 
of  stveral  hours'  duration. 

An  entirely  different  type  of  photographic 
refractor  is  that  which  was  first  used  by 
Rutherford  of  New  York,  a  great  pioneer  in 
this  work.  About  1870  Rutherford  took  a  fine 
achromatic  visual  objective  of  12  inches  aper- 
ture and  15  feet  focal  length,  and  deliberately 
modified  the  surfaces  of  the  glasses  composing 
this  objective,  in  such  a  way  as  to  convert  the 
visual  objective  into  a  photographic  one.  With 
this  telescope  Rutherford  made  a  series  of  fine 
photographs  of  the  moon  and  the  coarser  star 
clusters.  About  15  years  later  the  Henry 
brothers  of  the  Paris  Observatory  constructed 
first  an  eight-inch,  then  a  13-inch  photographic 
telescope  of  a  type  which  proved  so  successful 
that  it  was  adopted  at  the  Paris  conference  of 
astronomers  in  1887  for  use  in  making  the 
International  photographic  map  of  the  heavens. 
Observatories  of  many  nations  have  co-operated 
in  this  great  work,  the  telescopes  used  being  of 
uniform  size  and  powei*.  Each  telescope  has 
both  a  photographic  and  a  visual  lens  or  ob- 
jective, the  two  objectives  being  mounted  side 
by  side  in  a  double  tube.  The  visual  lens 
enables  the  astronomer  to  watch  and  to  intro- 
duce the  necessary  minute  corrections  in  the 
motion  of  the  telescope  while  the  photograph 
is  being  taken  with  the  other  lens.  The  photo- 
graphic lens  or  objective  does  not  give  a  sharp 
visual  image  or  focus,  but  does  unite  in  sharp 
focus  all  of  the  rays  of  light  of  the  blue  region 
of  the  spectrum,  which  rays  are  the  ones  which 
are  chiefly  effective  in  photography.  Similarly 
the  visual  lens  or  objective  would  not  give  a 
sharp  photograph,  unless  special  precautions 
were  taken,  as  described  later  in  this  article, 
but  it  does  unite  in  one  sharp  focus  all  of  the 
rays  of  light  in  the  yellow  region  of  the  spec- 
trum, which  rays  chiefly  affect  the  human  eye. 
The  type  of  photographic  refractor  now  being 
described  gives  sharply  defined  photographs 
covering  an  area  of  the  sky  about  two  degrees 
in  diameter;  and  by  its  use  the  work  of  chart- 
ing the  stars  of  the  entire  heavens  down  to 
stars  of  the  13th  magnitude  has  progressed  with 
much  success. 

The  marked  success  of  the  type  of  photo- 
graphic refractor  just  described  has  led  to  the 
construction  of  several  telescopes  of  much 
greater  size  but  of  similar  type;  i.e.,  with  both 
photographic  and  visual  objectives.  Two  of 
these  great  instruments,  one  at  Meudon,  France, 
and  one  at  Potsdam,  Prussia,,  are  probably  the 
largest  and  finest  refractors  in  Europe.  They 
have  been  used  largely  in  spectroscopic  work, 
and  also  for  direct  photography  of  star-clusters, 
planetary  nebulae,  etc. 

In  the  United  States,  methods  very  different 
from  the  above  have  been  used  for  adapting 
for  photographic  purposes  the  very  large  visual 
refractors  of  the  Lick,  Yerkes  and  other  ob- 


servatories. The  36-inch  Lick  refractor  is  pro- 
vided with  an  additional  single  lens,  33  inches 
in  diameter,  called  the  photographic  corrector,* 
which  can  be  attached  to  the  cell  directly  in 
front  of  the  two  lenses  comprising  the  visual 
objective.  The  resulting  combination  of  three 
lenses  gives  a  sharp  blue  or  photographic  image 
or  focus.  This  combination  was  utilized  by 
Bumham,  Colton  and  others  in  ifiaking  a  very 
fine  series  of  photographs  of  the  moon.  A 
lunar  atlas  comprising  these  photographs  was 
published  by  the  Lick  Observatory. 

At  the  Yerkes  Observatory  a  much  simpler 
and  more  economical  method  is  used  for  adapt- 
ing the  40-inch  visual  refractor  to  photographic 
purposes.  A  yellow  color-screen  or  ray-niter 
is  used  at  the  focal  plane  in  contact  with  a 
very  sensitive  *isochromatic*  or  yellow-sensi- 
tive photographic  plate.  The  ray-filter  excludes 
the  out-of-focus  blue  image  (which  otherwise 
would  destroy  the  sharpness  of  the  photograph) 
and  allows  tne  sharp  and  intense  yellow  image 
given  by  the  visual  objective  to  pass  through 
and  act  upon  the  yellow- sensitive  plate.  By 
this  means  Ritchey  secured  a  scries  of  very 
sharp  photographs  of  lunar  details,  and  with 
the  addition  of  a  double-slide  plate-carrier  for 
guiding  during  long  exposures,  the  same  ob- 
server secured  a  series  of  large-scale  photo- 
graphs of  the  dense  glo*bular  star-clusters. 
With  the  same  telescope  and  with  similar 
methods  Barnard  secured  very  fine  photographs 
of  the  brighter  planetary  nebulae  and  of  the 
planets.  The  use  in  this  way  of  the  yellow 
ray-filter  and  yellow-sensitive  plates  has  made 
all  visual  refractors  available  for  photographic 
purposes.  In  fact  several  of  the  largest  visual 
refractors  in  the  world  arc  now  being  used,  by 
this  means,  in  securing  photographs  for  meas- 
urements of  the  very  greatest  refinement  and 
accuracy,  including  measurements  for  stellar 
parallax. 

Astrophotography  with  Reflecting  Tel- 
escopes.—  For  photographic  purposes  the  re- 
flecting telescope  possesses  several  most  im- 
portant advantages  over  the  refractor.  First 
of  these  is  its  perfect  achromatism;  that  is,  in 
the  reflector  all  colors  or  wave-lengths  of  light 
are  brought  to  a  focus  in  one  and  the  same 
focal  plane.  A  second  advantage  is  that,  in 
the  case  of  the  very  large  telescopes  necessary 
in  modem  astrophotography,  discs  of  glass  of 
a  quality  suitable  for  reflectors  can  be  secured 
much  more  easily  and  cheaply  than  those  re- 
quired for  refractors;  in  practice  this  means 
that  reflecting  telescopes  can  be  made  of  very 
much  greater  size  and  power  than  is  possible  in 
the  case  of  refractors.  A  third  advantage  of 
the  reflector  is  that  a  single  instrument  can  be 
so  designed  and  constructed  that  it  can  be 
quickly  adapted  to  various  focal  lengths,  and 
it  is  therefore  readily  available  for  the  photog- 
raphy of  celestial  objects  requiring  either  low, 
intermediate  or  high  magnifying  powers.  A 
fourth  great  practical  advantage  is  that  the 
reflector  is  relatively  a  short  ana  compact  form 
of  telescope;  this  ensures  comparative  freedom 
from  flexures  which  would  affect  the  accuracy 
of  the  resulting  photographs;  and  it  greatly 
reduces  the  size  and  cost  of  the  protecting 
dome  and  building. 

About  1863,  De  La  Rue  in  England  and 
Draper  in  America  first  used  reflecting  tele- 
scopes for  celestial  photography,  chiefly  of  the 
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moon;  De  La  Rue  using  a  13-inch  telescope 
with  speculum-metal  mirror  and  Draper  a  16- 
inch  with  silvered  glass  mirror.  About  1886 
Common  in  England,  using  a  37-inch  reflecting 
telescope  with  mirror  by  Calver,  xhade  the  finest 
photographs  of  the  larger  and  brighter  nebuls 
made  up  to  that  time.  Common's  success  was 
so  encouraging  that  he  later  constructed  a  60- 
inch  reflector,  with  which  he  secured  many  ex- 
quisite photographs  of  nebulx.  A  marked  con- 
tribution made  to  astrophotography  at  this 
time  was  the  invention  by  Common  of  the 
double-slide  plate-carrier  in  its  simple  form,  for 
guiding  during  long  exposures.  In  1888  Roberts 
m  England,  using  a  20-inch  reflector  with  mir- 
ror by'  Grubb,  began  a  long  series  of  photo- 
graphs of  nebulae  and  star-clusters.  Common's 
and  Roberts'  work  with  reflectors  aroused  pro- 
found interest  among  astronomers,  as  did  also 
the  Henry  brothers*  work  with  refractors,  for 
these  were  the  flrst  highlv  successful  efforts  in 
astrophotography  with  large  instruments  and 
with  long  exposures.  Common's  37-inch  re- 
flector was  bought  by  Crossley,  and  was  pre- 
sented bv  him  to  Lick  Observatory  in  California, 
where  about  1899  it  was  used  by  Keeler,  with 
more  reflned  methods  than  had  hitherto  been 
applied,  in  making  a  long  series  of  exquisite 
photographs  of  faint  nebulae  and  star-clusters. 
As  a  result  of  these  photographs  Keeler  was 
able  to  announce  two  discoveries  of  capital  im- 
portance; First,  that  the  spiral  nebula  is  the 
prevailing  or  most  numerous  type,  of  nebulae; 
second,  Uiat  hundreds  of  thousands  of  spiral 
nebulae  are  within  the  reach,  photographically, 
of  such  an  instrument  as  the  Crossley  reflector. 
Keeler's  epoch-making  work  was  interrupted  by 
his  death  in  1900,  but  since  has  been  continued 
at  the  Lick  Observatory  by  Perrine,  Curtis  and 
others. 

In  1901  Ritchey  completed  the  24-inch  re- 
flector of  the  Yerloes  Observatory,  and  in  1901 
and  1902  secured  with  it  a  series  of  photographs 
of  the  remarkable  changing  nebulosity  around 
the  star  Nova  Persei,  a  work  which  was  simul- 
taneously carried  on  b>r  Perrine  at  Lick  Ob- 
servatory. This  nebulosity  was  so  faint  that  it 
was  invisible  in  all  visual  telescopes,  and  could 
be  photographed  successfully  only  with  the  great 
short-focus  reflectors.  Later  rarkhurst  and 
others  used  the  24-inch  reflector  with  great 
success  in  stellar  photometry. 

In  1908,  under  Ritche/s  superintendence,  the 
60-inch  reflector  of  the  Mount  Wilson  Observa- 
tory was  completed  and  installed  at  the  summit 
of  Mount  Wilson,  California,  nearly  6,000  feet 
above  sea-level.  This  great  instrument,  de- 
signed especially  for  celestial  photography  in 
many  lines,  is  unique  in  many  respects,  two  of 
which  may  be  mentioned:  flrst,  nearlv  the  en- 
tire weight  of  the  moving  parts  is  floated  in 
mercury,  thus  securing  a  very  high  degree  of 
smoothness  of  motion  m  following  the  apparent 
motion  of  the  heavenly  bodies ;  second,  a  series 
of  interchangeable  ends  of  the  telescope  tube 
allows  anv  one  of  a  number  of  small  mirrors, 
plane  and  convex,  to  be  used  in  combination 
with  the  great  mirror;  by  this  means  the  tele- 
scoi>e  can  be  very  quickly  changed  to  any  one 
of  the  various  forms  needed  for  the  various 
kinds  of  work  in  celestial  photography;  the 
forms  used  are  the  Newtonian,  the  Cassegrainian 
and  the  Coude. 

With  this  instrument  used  in  a  superb  cli- 


mate, and  combining  great  size  with  great 
refinement  of  construction  and  the  high  photo- 
graphic efficiency  of  the  reflector,  remarkable 
results  have  been  secured  in  many  lines  of 
astrophotography.  Adams  and  others  have 
conducted  epoch-making  researches  in  stellar 
spectroscopy;  Sears  and  Shapley  have  secured 
a  long  series  of  observations  of  the  hifj^est 
accuracy  in  stellar  j^hotometry;  Van  Maanen 
has  made  investigations  of  high  accuracy  in 
stellar  parallax.  Ritchey  has  made  a  series  of 
photographs  of  spiral  and  other  nebulae  an^  of 
star-dusters  for  the  purpose  of  studying  inter- 
nal rotation  and  proper  motion  of  these  bodies. 
Path  and  Pease  have  also  made  many  fine  di- 
rect photographs  of  nebulae,  and  have  made 
very  long-exposure  photographs  of  the  spectra 
of  nebulae  and  star-clusters. 

As  an  illustration  of  the  degree  of  refine- 
ment attained  in  astroohotography  with  such 
an  instrument  as  the  60-inch  reflector,  the  at- 
tachment used  in  direct  photography,  and  illus- 
trated in  Fig.  1,  may  be  briefly  described.  It 
is  the  improved  double-slide  plate-carrier,  de- 
veloped by  Ritchey  from  the  simple  form 
devised  by  Common.  The  telescope  tube  of 
course  moves  by  clock-work  to  follow  the  ap- 
parent motion  of  the  heavenly  bodies  due  to 
the  earth's  daily  rotation.  This  motion  of  the 
telescope  is  marvelously  smooth  and  accurate, 
but  is  nevertheless  far  from  being  accurate 
enough  to  suffice,  alone.  To  secure  the  sharpest 
attainable  photographs  the  observer  must  watch, 
throughout  the  entire  time  of  exposure  of  the 
sensitive  plate,  a  suitable  guide- star  as  close  as 
possible  to  the  object  being  photographed;  this 
is  done  by  means  of  a  high-power  eye-piece  or 
microscope  with  illuminated  cross-lines  of 
spider-web  at  its  focus.  Minute  corrections  of 
position  are  constantly  introduced  by  the  ob- 
server by  means  of  two  screws,  the  large  milled 
heads  of  which  are  held  in  the  observer's  fin- 
gers ;  these  screws  move  the  two  slides,  at  right 
angles  to  each  other,  which  carry  the  plate- 
holder.  A  second  guiding  eye-piece,  on  the 
opposite  side  of  the  plate-holder,  is  also  used 
to  permit  the  detection  and  correction  of  any 
slight  rotation  of  the  field ;  this  rotation  is 
certain  to  occur  in  an  instrument  as  powerful 
and  sensitive  as  the  60-inch,  and  long-exposure 
photographs  would  be  ruined  by  it  unless  such 
corrections  were  introduced.  Furthermore,  as 
the  length  of  the  steel  tube  of  the  telescope 
changes  slightly  with  temperature  throughout 
the  night,  the  focal  plane  of  the  mirror  changes 
slightly  with  reference  to  the  plane  of  the  pho- 
tographic plate.  Hence  an  accurate  method  of 
relocussing  is  used,  by  which  this  relative 
change  is  corrected  at  frequent  intervals.  With 
these  refinements  very  long  exposures  on  ex- 
cessively faint  objects  can  be  continued  hour 
after  hour  and  night  after  night  with  the  cer- 
tainty that  no  errors  can  occur  which  could 
injure  the  sharpness  of  the  photographs.  Two 
concrete  examples  will  illustrate  the  results 
secured  by  these  methods.  A  photograph  of 
the  spiral  nebula  Messier  33  Trianguli,  taken 
with  an  exposure  of  8J4  hours,  shows  over 
26,000  nebulous  stars  undoubtedly  belonging  to 
the  nebula  itself,  besides  about  3,500  other  stars 
not  nebulous,  which  lie  between  us  and  the 
nebula;  all  of  these  are  within  an  area  of  the 
sky  30  minutes  of  arc  square.  A  photograph 
of  the  globular  star-cluster  Messier  13  Hercules, 
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with  11  hours'  exposure,  shows  by  actual  count 
over  30,000  stars  in  the  cluster,  outside  of  the 
dense  central  region  in  which  the  star-ima^res 
to  some  extent  superpose,  and  where  countinji: 
is  therefore  impossible;  photometric  measures 
show,  however,  that  at  least  an  equal  number 
of  stars  are  present  in  this  dense  central  region. 
In  the  latter  photograph  the  faintest  stars 
shown  are  of  21^4  magnitude;  this  is  five  mag- 
nitudes, or  approximately  100  times,  fainter 
than  the  faintest  stars  which  can  be  seen 
(visually)  in  the  largest  visual  refractors.  In 
the  best  of  these  photographs  the  fainter  star- 
images  are  less  than  one  second  of  arc  in 
diameter. 

Another  illustration  of  the  extraordinary 
results  in  astrophotography  made  possible  by 
the  great  modern  reflecting  telescopes  is  the 
recent  discovery  of  numbers  of  very  faint  novae 
or  'temporary  stars^^  in  the  spiral  nebulas. 
These  stars  apparently  correspond  in  all  re- 
spects to  the  novae  which  occur  in  our  own 
stellar  system  or  galaxy;  they  form  another 
link  in  the  chain  of  evidence  tending  to  show 
that  some  of  the  spiral  nebulae,  at  least,  are 
other  stellar  systems  similar  to  our  own.  A 
comparison  of  the  average  brightness  of  all  of 
the  novae  which  have  occurred  in  our  own 
galaxy  (about  Sj^  magnitude)  with  the  aver- 
age brightness  of  all  of  those  which  have  re- 
cently been  discovered  in  the  photographs  of 
spiral  nebulae  (about  14  magnitude),  affords 
what  is  at  present  the  most  reliable  method  of 
estimating  the  average  distance  from  us  of  the 
spiral  nebulae,  as  compared  with  that  of  the 
novae  in  our  galaxy;  this  relative  distance  is 
thus  shown  to  be  of  me  order  of  50  to  1. 

Geobge  W.  Ritchey, 
Astronomer,   Mt.    Wilson   Solar    Observatory, 
Pasadena,  Cal. 

ASTROPHYSICS,  or  the  new  astronomy, 
the  science  dealing  with  the  physical  nature 
of  the  heavenly  bodies,  has  revealed  in  a  re- 
markable manner,  through  its  discoveries 
during  the  last  half-centuiy,  the  wonderful 
ability  and  resourcefulness  of  the  human  mind. 
By  means  of  the  spectroscope  we  have  been 
able  to  investigate  the  physical,  constitution  of 
the  sun,  i)lanets  and  far-off  stars;  it  has  be- 
come possible  to  measure  motions,  not  athwart 
the  sIqt  as  the  older  astronomy  was  able  to 
do,  but  to  or  from  the  observer  in  the  line 
of  sight;  and  it  has  been  possible  to  arrange 
the  stars  in  orderly  series,  tracing  their  evolu- 
tion from  the  pnmaeval  nebula,  till  now  we 
are  well  on  the  way  toward  the  solution  of 
the  grandest  problem  of  human  investigation, 
whence  came  we  and  whither  are  we  going? 
Since  its  birth  in  1859,  when  Kirchholt  dis- 
covered the  principles  of  spectrum  analysis, 
astrophysics  has  advanced  with  great  rapidity, 
due  to  the  improvement  of  instruments  and 
to  the  application  of  the  photographic  plate. 
This  important  acquisition  has  a  two- fold  ad- 
vantage over  the  human  eye:  the  eye  can  re- 
ceive and  retain  an  impression  for  a  small 
fraction  of  a  second  onljr;  the  photographic 
plate  accumulates  impressions,  no  matter  now 
faint,  with  the  result  that  by  long  exposures 
there  is  brought  to  view  objects  the  eye  could 
never  hope  to  see;  and  secondly,  the  photo- 
graph gives  a  permanent  record  that  can  be 
examined  and  studied  at  leisure. 

Instruments^ — A     spectrum    is    produced 


either  by  a  prism  or  a  grating.  With  prisms, 
increased  dispersion  is  obtafned  by  additional 
prisms.  ^  In  work  on  the  sun,  before  the  use 
of  gratings,  it  was  quite  common  to  employ 
20  or  more  prisms.  Gratings  were  used  as 
early  as  1815  by  Fraunhof  er  and  were  made  by 
winding  fine  wire  over  two  eacactly  similar 
screws.  Rutherfurd  of  New  York  ruled  some 
very  satisfactory  gratings  on  speculum  metal. 
A  diamond  is  used  as  the  ruling  point  and  the 
plate  to  be  ruled  is  moved  by  means  of  a 
screw.  The  character  of  the  grating  depends 
on  the  excellence  of  the  screw.  Rowland  of 
Johns  Hopkins  University  made  a  dividing 
engine  of  such  accuracy  that  he  was  able  to 
rule  six-inch  gratings  with  20,000  lines  per 
iach.  The  splendid  definition  of  Rowland 
gratings  has  never  been  surpassed.  Rowland 
made  the  brilliant  discovery  that  if  the  grat- 
ing were  ruled  on  a  concave  surface  the  spec- 
trum could  be  focussed  without  the  use  of 
collimator  or  camera  lenses.  By  the  elimina- 
tion of  these  lenses  not  only  vras  the  sharpness 
of  definition  increased  but  the  region  of  short 
wavelengths  could  be  investigated.  This  vast 
increase  m  accuracy,  coupled  with  other  prop- 
erties of  the  grating,  namely,  normal  spectrum, 
overlapping  spectra  and  astigmatism,  whereby 
comparisons  are  rendered  easy  by  coina- 
dences,  have  wonderfully  augmented  the  power 
of  the  astrophysicist  to  determine  accurate 
wave-leng^s.  The  concave  grating  thus 
marked  a  new  epoch  in  the  history  of  spec- 
troscopy.    The  formula   for   resolving  power 

which  is  defined  as  >  =  ^a    »  where  oA  is  the 

difference  of  wave-length  of  two  lines  of 
mean  wave-length  A  which  can  just  be  di- 
vided, can  easily  be  expressed  for  a  grating 
and  is  the  product  of  the  total  number  of 
lines  of  the  grating  and  the  order  of  the  spec- 
trum. Ordinary  six-inch  Rowland  gratings 
have  a  resolving  power  of  about  400,000. 
Rowland's  dividing  engine  was  not  capable 
of  ruling  gratings  greater  than  six  inches  in 
diameter.  Quite  recently  Michelson  of  the 
University  of  Ohicago  and  Anderson  of  the 
Qime^e  Solar  Observatory  have  succeeded 
in  ruling  10-inch  gratings  .with  an  accuracy 
quite  comparable  with  that  attained  by  Row- 
land. A  grating  of  different  form  is  the 
echelon  invented  by  Michelson,  made  by  put- 
ting together  glass  plates  of  uniform  thick- 
ness. By  this  means  Michelson  has  obtained 
a  resolving  power  as  great  as  900,000.  The 
precision  of  wave-lengths  has  been  still  fur- 
ther increased  by  the  use  of  interferometres. 
Four  different  kinds  have  been  invented  by 
Michelson,  Perot  and  Fabry,  Hamy,  and  Lum- 
mer  and  (^ehrcke.  Michelson  has  been  able 
to  compare  directly  the  wave-lengths  of  the 
prominent  cadmium  lines  with  the  Internation- 
al Metre  (Michelson,  < Light  Waves  and  Their 
Uses,'  1903),  and  has  separated  lines  less  than 
0.01  tenth-metre  apart  which  appear  single  in 
the  most  powerful  gratings,  while  Perot  and 
Fabry  have  observed  interference  with  the 
green  mercury  line  at  a  difference  in  path  of 
/90|000  wave-lengths. 

wave-lengths.— The  unit  generally  used 
in  the  measurement  of  wave-lengths  is  the 
Angstrom,  or  tenth-metre,  or  metre  divided 
by  10**.  A  great  change  has  recently  come 
over  our  ideas  of  the  wave-length.     Formerly 
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the  wave-length  was  looked  upon  as  an  in- 
variable property  'of  a  line  in  the  spectrum, 
unalterably  fixed  by  nature,  and  consequently 
it  was  thought  that  a  wave-length  determina- 
tion  would  give  a  standard  measure  of  dis- 
tance more  reliable  even  than  that  obtained 
l^  the  use  o'f  the  International  Metre  (Mi- 
chelson,  ^Astronomy  and  Astrophysics,* 
XIII,  92,  1894).  But  we  now  know  that  the 
position  of  the  lines  in  the  spectrum  may  vary 
with  the  pressure  of  the  gas  in  which  they 
are  produced,  and  moreover,  single  lines,  by 
the  acdon  of  a  magnetic  field,  have  been  sep- 
arated into  as  man^  as  19  different  components. 
The  shift  in  the  hues  of  the  spectrum  due  to 
motion  in  the  line  of  sight,  which  has  been 
shown  experimentally  in  the  laboratory,  has 
given  rise  to  many  interesting  developments  in 
astrophysics,  the  discovery  of  an  entirely  new 
class  of  stars  called  spectroscopic  binaries,  the 
measurement  of  the  axial  rotation  of  the  sun 
and  Jupiter,  and  has  confirmed  in  a  magnificent 
manner  the  meteoric  constitution  of  Saturn's 
rings. 

Spectra  of  the  Elements.— The  invention 
of  the  concave  grating  and  the  manufacture  of 
nearly  perfect  gratings,  plane  and  concave,  by 
Rowland,  enormously  increased  the  accuracy 
of  the  wave-len^s  in  the  spectra  of  the  ele- 
ments. The  chief  investigations  in  this  field 
have  been  carried  on  by  Rowland  and  his  as- 
sistants, by  Kayser,  Runge,  Paschen,  Hassel- 
berg,  Liveing  and  Dewar,  Eder  and  Valenta, 
Exner  and  Haschek,  Hartley  and  Adeney, 
Trowbridge,  Ames,  Lockyer,  Deslandres,  Lohse 
and  others.  The  most  complete  tables  of  wave- 
lengths are  those  of  Exner  and  Haschek,  in 
which  the  wave-lengths  are  given  to  0.01  Angs- 
trom. Other  tables  are  Watt's  Undex  of 
Spectra.'  The  standards  on  which  all  wave- 
length tables  are  based  are  Rowland's  ^ Table 
of  Solar  Spectrum  Wave-Lengths,'  which  were 
based  on  Bell's  determination  of  absolute  wave- 
length, American  Journal  of  Science,  XXXIII, 
March  1887.  For  a  discussion  of  methods  of  de- 
termining wave-lengths  consult  Perot  and 
Fabry,  <Ann.  Chim.  et  Phys.,>  ser.  7,  XV, 
1899^  also  XXy.  1902.  and  Bell  iAstrophysical 
Journal,  XV,  157,  1902).  The  infra-red  spec- 
trum of  the  elements  has  been  investigated  by 
Erism  and  concave  grating  with  the  help  of 
olometer  and  radiomicrometer  by  Snow. 
Lewis,  Rubens,  Paschen,  Tulius,  Nichols  and 
others.  Short  wave-lengths  are  absorbed  by 
even  a  few  centimetres  of  air,  but  Schumann 
(<Sitz.  Akad.  d.  Wissens.  in  Wien,>  CII.  Abth. 
2a,  1893),  has  greatly  increased  our  informa- 
tion of  this  region  of  the  spectrum.  By  means 
of  a  spectroscopic  apparatus  in  a  vacuum  with 
lenses  and  prisms  of  fluorite  and  photographic 
plates  prepared  by  himself,  a  wave-length  of 
^  1,000  was  supposed  to  be  reached.  More  ac- 
curate wave-lengths  have  been  determined  by 
Lyman  of  Harvard,  using  a  concave  grating  in 
a  vacuum  and  photographic  plates  poor  in  gela- 
tine, as  shown  by  Schumann.  Lyman  has 
reached  as  short  wave-lengths  as  ^  600  (As- 
trofhysical  Journal,  XLIII  89.  1916),  and  the 
limit  of  short  wave-lengtns  can  probably  be 
pushed  still   farther  by  this  same  method. 

Line  Series. —  That  there  is  some  orderly 
arrangement  in  the  lines  of  a  spectrum  was 
shown  by  Balmcr's  law  for  the  hydrogen  se- 
ries in  1885.  and  by  the  presence  of  numerous 


tr^lets  in  the  spectra  of  magnesium,  cakium 
and  zinc  Researches  by  Kayser  and  Runge, 
Rydberg  and  Schuster,  with  the  development 
by  them  of  empirical  and  mathematical  for- 
mulae, have  led  to  a  great  deal  of  interesting 
information  regarding  these  series  of  lines. 
Our  knowledge  of  the  spectrum  of  hydrogen 
is  derived  mainly  from  the  observations  of  the 
heavenly  bodies.  In  the  laboratory,  comtmra- 
trvely  few  lines  are  found  in  the  series  obey- 
ing Balmer's  law,  but  these  tines  are  well  shown 
in  the  spectra  of  hydrogen-type  or  class  A 
stars,  and  as  many  as  32  lines  of  this  series 
have  been  measured  by  Mitchell  in  the  ectipse 
spectra  of  the  sun.  The  further  interdependence 
of  astronomy  and  physics  was  clearly  demon- 
strated when  Pickering  in  1896  discovered  a  new 
series  of  lines  in  the  spectrum  of  the  star 
f  Puppis.'  It  was  not  till  1892  that  Fowler  of 
London  succeeded  in  finding  in  the  laboratory 
some  lines  of  the  ^  Puppis  series,  and  also  ^ 
4686,  and  other  lines  of  the  Principal  series  of 
hydrogen.  At  the  same  time  Fowler  discov- 
ered a  second  Principal  series  of  hydrogen,  and 
comes  to  the  conclusion  that  'there  are  no  spe- 
cial kinds  of  matter  in  celestial  bodies  and  that 
most,  if  not  all.  of  the  celestial  spectra  are  well 
withm  range  of  laboratory  experiments.* 
('Monthly  Notices,*  R.  A.  S.,  LXXIII.  62, 
1912).  However,^  in  a  great  majority  oi  the 
elements  the  series  already  discovered  com- 
prise only  a  small  percentage  of  the  total  num- 
ber of  lines.  The  exact  meaning  of  these  se- 
ries is  as  yet  unknown,  although  several  very 
promising  attempts  have  been  made  to  explain 
them  from  theoretical  considerations.  The  chief 
among  them  may  be  mentioned  those  of  Julius, 
Ames,  Kovesligethy  and  Stoney.  Stoney 
(<Trans.  Roy.  Soc.,>  Dublin  1891)  has  sought 
to  explain  multiple  lines  from  dynamical  con- 
siderations, comparing  the  motions  of  the  mole- 
cule with  those  of  the  bodies  of  the  solar  sys- 
tem whose  motions  in  ellipses  are  perturbed  by 
the  presence  of  other  bodies.  Stoney,  more- 
over, shows  that  the  conclusions  drawn  by  these 
dynamical  methods  may  also  be  considered 
valid  under  the  electro-magnetic  theory  of  light, 
a  statement  which  receives  support  from  Pres- 
ton's observations  of  the  Zeeman  effect  (Philo- 
sofhical  Magazine,  XLVII,  176,  1899).  For  de- 
tailed information  on  spectral  senes  consult 
Kayser's  ^Handbuch  der  Spectroscopic'  Vol.  II. 
Change  in  Physical  Conditions.— The 
early  idea  that  the  position  of  a  line  of  a  spec- 
trum was  the  result  of  chance  is  still  further 
modified  by  the  change  of  the  wave-length  of  a 
line  resulting  from  a  change  in  the  physical 
conditions.  Jewell  noticed  while  measuring 
solar  spectrum  photographs  that  the  arc  lines 
of  the  comparison  spectrum  did  not  in  many 
cases  exactly  correspond  with  the  lines  in  the 
sun.  This  led  to  the  investigations  of  Jewell, 
Humphreys  and  Mohler  {Astro physical  Jour- 
nal,  VI,  169.  1897),  on  the  spectra  of  an  arc 
under  pressure  of  from  one  to  15  atmospheres. 
From  measurements  of  the  spectra  of  53  ele- 
ments, it  was  shown  that  the  lines  are  shifted 
by  pressure  toward  the  red  end  of  the  spec- 
trum, the  amount  of  the  shift  being  directly 
proportional  to  the  increase  -  of  pressure,  but 
being  independent  of  the  temperature.  For  a 
given  element,  the  shifts  of  similar  lines  are 
proportional  to  their  wave-length,  but  lines  of 
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different  series,  principal,  first  and  second  sub- 
ordinate, are  shitted  in  tne  ratios  of  1 :2:4. 

The  appearances  of  lines  in  a  spectrum  are 
greatly  altered  by  other  physical  conditions. 
Eder  and  Valenta  have  found  that  ZTf^on  p^ives  . 
three  distinct  spectra  under  different  electrical 
conditions,  Schenck  that  the  spark  line  of  Mg 
at  ^  4481,  which  has  so  often  been  considered 
as  a  sure  sign  of  a  high  temperature,  vanishes 
if  the  electrodes  become  so  hot  that  they  glow 
and  begin  to  melt.  Lockyer  has  made  a  great 
number  of  investigations  on  ^enhanced*  lines, 
or  those  which  are  brighter  in  the  spark  than 
in  the  arc.  He  explains  their  meaning  on  the 
assumption  that  the  spark  is  hotter  than  the 
arc,  an  assumption  which  is  hard  to  reconcile 
with  other  observed  phenomena.  In  this  con- 
nection, Kaj^ser,  in  his  excellent  ^Handbuch  der 
Spectroscopie,*  Vol.  II,  p.  181,  says:  «We  can- 
not assume  any  connection  between  the  spec- 
trum and  the  temperature  of  the  body  produc- 
ing it,  and  all  conclusions  which  are  based  on 
the  temperature  at  which  a  line  or  band  will 
appear  are  quite  unsound.'*  Enhanced  lines  are 
found  in  the  spectrum  of  certain  stars  like  a 
Cygni,  and  also  in  the  flash  spectrum  taken  at 
the  time  of  a  total  solar  eclipse  of  the  sun. 
Evershed  of  India,  and  the  observers  at  Mount 
Wilson,  Adams,  Gale  and  St.  John,  recog- 
nize the  importance  of  enhanced  Hues  in  the 
interpretation  of  solar  phenomena.  Observa- 
tions of  solar  spectra,  with  and  without  an 
eclipse,  point  to  the  conclusion  (Astro physical 
Journal,  XXXVIII,  407.  1913),  that  «the  vapors 
forming  the  enhanced  lines  ascend  to  relatively 
high  altitudes  from  which  there  results  a  de- 
crease in  pressure  and  a  mixing  with  hydrogen, 
and  that  on  account  of  height,  reduced  pres- 
sure and  the  presence  of  hydrogen,  the  en- 
hanced lines  become  relatively  strong. 

Solar  Spectrum.— The  infra-red  solar 
spectrum  has  been  investigated  by  Becquerel 
and  Lommel  to  ^  9500  by  using  phosphorescent 
screens,  by  Abney  to  ^  27,000,  who  photo- 
graphed with  a  special  emulsion  of  silver 
bromide  and  collodion,  and  by  Langley  by  the 
use  of  the  bolometer  to  ^  53,386.  Rowland's 
*  Photographic  Map  of  the  Normal  Solar  Spec- 
trum^ (Baltimore  1888),  made  with  a  powerful 
concave  grating  extending  from  ^  3000  to 
^  6950,  and  his  <  Table  of  Solar  Spectrum 
Wave-Lengths^  (Qiicago  1898),  which  contain 
accurate  measures  of  some  20,000  lines,  give 
the  most  accurate  information  we  possess  of 
the  solar  spectrum,  and  have  been  accepted  by 
all  astrophysicists  as  the  common  standard  of 
reference.  Rowland's  determinations  of  relative 
wave-lengths  leave  little  to  be  desired  in  ac- 
curacy. Measures  were  made  by  the  method  of 
coinadences  which  is  rendered  possible  by  the 
use  of  concave  gratings  which  permit  two  over- 
lapping spectra  to  be  photographed  on  the  same 
plate  without  change  of  focus.  However,  the 
standard  lines  of  the  spectrum  have  not  had 
their  wave-lengths  determined  with  equal  ac- 
curacy, and  they  have  not  been  quite  properly 
spaced  throughout  the  spectrum,  with  the  re- 
sult that  at  the  Saint  Louis  conference,  1905,  a 
redetermination  of  Rowland's  standards  was  re- 
garded as  one  of  the  present  greatest  needs  in 
astrophysics.  Considerable  work  has  already 
been  done  toward  obtaining  the  wave-lengths 
of  200  standard  lines  to  be  reduced  to  the  so- 
called  •international  system.*    This  work  has 


made  evident  the  difficulty  of  obtaining  satis- 
factory wave-lengths  for  the  standard  lines  on 
account  of  a  slight  change  in  wave-length  due 
to  a  change  in  physical  conditions.  Although 
the  systematic  deviations  of  Rowland's  wave- 
lengths from  the  international  system  amounts 
to  0.02  Angstroms  or  more,  the  accidental  er- 
rors are  much  less  than  0.01  Angstrom.  As 
present-day  investigations  of  solar  problems 
need  the  third  decimal  place  in  the  wave- 
lengths, St.  John  concludes  (* Proceedings^ 
of  the  National  Academy  of  Sciences.  April 
- 1916),  that  it  will  be  more  satisfactory  to  re- 
duce all  wave-lengths  to  the  Rowland  standard 
until  some  years  hence,  when  complete  tables 
of  solar  wave-lengths  based  on  the  new  stand- 
ards will  be  available. 

The  importance  of  a  detailed  study  of  our 
nearest  fixed  star,  the  sun,  has  been  empha- 
sized by  the  erection  by  the  Carnegie  Institu- 
tion at  Washington  of  the  Solar  Observatory 
at  Mount  Wilson,  The  discoveries  at  this  ob- 
servatory have  been  epoch-making.  The  work 
at  Mount  Wilson  has  demanded  (1)  a  large 
image  of  the  sun;  (2)  that  spectrographs  be 
kept  under  as  nearly  constant  conditions  of 
tethperature  as  possible.  Hence  there  has  been 
the  erection  by  Hale  of  the  •tower  telescope.* 
There  was  first  erected  a  60-foot  tower,  and 
this  proving  successful,  there  was  later  put  up 
a  tower  150  feet  high.  A  beam  of  sunlight  re- 
flected from  a  plane  mirror  at  the  top  of  the 
tower  passes  through  an  objective  and  is 
brought  to  a  focus  on  the  slit  plate  of  the  spec- 
trograph. From  the  slit,  the  beam  passes  ver- 
tically down  a  75-foot  well,  at  the  bottom  of 
which  is  placed  a  concave  grating.  The  splen- 
did definition  obtained  in  California,  and  the 
great  dispersion  of  the  large  spectrograph,  have 
permitted  a  detailed  study  of  spots  on  the  sun. 
The  work  of  Hale  has  shown  (1)  that  sun- 
spots  are  cooler  than  the  rest  of  the  sun ;  (2) 
that  the  spots  are  vortices;  (3)  that  they  are 
centres  of  ma^etic  disturbance,  These  facts 
have  been  verified  only  after  a  great  variety 
of  experiments  carried  out  at  Mount  Wilson 
and  at  the  Solar  Observatory  Office  in  Pasa- 
dena. 

Eclipses  have  furnished  interesting  develop- 
ments in  the  history  of  spectrum  analysis.  The 
spectroscope  was  first  used  at  the  eclipse  of 
1868  by  Janssen  in  India,  when  it  was  shown 
that  the  prominences  give  a  bright  line  spectrum, 
thus  showing  that  they  are  masses  of  gas.  The 
lines  appeared  so  bright  in  the  spectroscope 
that  Janssen  looked  for  them  the  next  day 
without  an  eclipse  and  found  them  readily 
enough.  In  1869  helium  was  discovered  on  the 
sun,  though  it  was  not  found  in  the  laboratory 
by  Sir  William  Ramsay  till  1895;  in  1870  Young 
discovered  the  •flash  spectrum." 

Observations  similar  ^  to  Janssen's  of  1868 
were  independently  carried  out  by  Lockyer  in 
England,  who  found  the  prominendes  without 
the  aid  of  an  eclipse.  Both  communicated  their 
results  to  the  French  Academy,  and  by  a  strange 
coincidence  both  papers  were  read  at  the  same 
ipeeting  of  the  Academy.  Prominences  thus 
ceased  to  be  purely  eclipse  phenomena.  Val- 
uable observations  were  made  by  Young,  who 
used  visual  methods.  In  1890  Hale  invented 
the  spectroheliograph,  by  means  of  which  it 
was  possible  to  photograph  the  prominences. 
Quite  independently,   Deslandres  of  Paris'  iit-. 
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vented  a  similar  instrument.  The  essential 
feature  of  the  spectroheliograph  is  the  second 
slit,  which  is  placed  directly  in  front  of  the 
photograph  plate  and  is  used  to  allow  light  of 
only  one  wave-length  to  reach  the  plate.  Hale's 
spectroheliograph  reached  its  highest  develop- 
ment on  the  40-inch  Yerkes  telescope.  By  set- 
ting the  second  slit  on  a  certain  line  of  the 
spectrum  it  was  possible  to  photograph  the 
prominence  in  the  light  of  that  line  only.  Pho- 
tographs could  thus  be  obtained  in  the  light  of 
glowing  calcium  vapor  by  utilizing  the  H  or 
9ie  K  line  of  calcium,  or  from-  glowing  hydro-. 
gen  using  the  C  or  H  aline.  The  exquisite  de- 
fining power  of  the  40-inch  lens  has  permitted 
remarluible  detail  to  be  shown  in  the  prom- 
inence photographs.  At  times  prominences 
reach  the  great  elevations  of  300,000  miles 
above  the  sun,  and  are  shot  up  with  velocities 
as  great  as  100  miles  per  second.  The  chief 
workers  along  these  lines  have  been  Hale,  Des- 
landres,  Evcrshed,  Fox.  Slocum  and  Ellerman. 
They  all  have  shown  that  prominences  are  in- 
timately associated  with  sun  spots. 

In  photographing  the  surface  of  the  sun  by 
means  of  the  spectroheliograph.  Hale  discov- 
ered bright  patches  of  gas  which  he  called 
*flocculi.*  In  his  investigations  of  flocculi, 
Hale  found  that  the  photographs  showed  differ- 
ent appearances  when  the  slit  was  shifted  to  a 
slight  amount  from  the  centre  of  the  line  of  the 
spectrum  which  was  being  utilized.  A  photo- 
graph mav  be  taken  with  the  slit  of  the  spectro- 
heliograph at  the  centre  of  the  K  line  at 
^  3933.8,  another  with  the  slit  moved  a  trifle  to 
X  3932,  and  still  others  with  the  slit  at  A  3929 
and  A  3924.  These  photographs  show  bright 
*flocculi,*  but  the  four  of  them  not  only  differ 
from  photographs  taken  with  the  calcium  H  or 
with  hydrogen  C  or  F  lines,  but  differ  ma- 
terially among  themselves.  These  photographs 
are  explained  as  being  due  to  a  difference  in 
level  of  the  gases,  and  from  these  and  other 
results  it  seems  probable  that  the  calcium 
flocculi  are  in  general  made  up  of  a  series  of 
columns,  which  expand  as  they  reach  higher 
levels,  and  in  many  cases  overhang  laterally. 
Both  prominences  and  flocculi  may  be  photo- 
graphed by  a  spectroheliograph  attached  to  a 
horizontal  telescope  in  which  the  light  is  fed 
to  the  objective  by  means  of  a  plane  mirror,  as 
Hale  has  shown  at  M^^^^  Wilson  and  Evershed 
in  India.  These  horizontal  telescopes,  however, 
do  not  equal  the  definition  obtained  by  the  40- 
inch  telescope. 

The  dark  Fraunhofer  lines  of  the  solar 
spectrum  are  caused  by  the  absorption  of  light 
as  it  passes  from  the  hot  photosphere  through 
the  relatively  cooler  layers  of  atmosphere  sur- 
rounding the  photosphere,  the  ^  so-called  ^'re- 
versing  layer.*  The  gases  forming  the  revers- 
ing layer  are  cool  only  in  contrast  to  the  very 
hot  matter  making  up  the  photosphere,  but 
these  gases,  nevertheless,  are  at  such  a  high 
temperature,  that  if  we  could  obtain  their 
spectrum  separated  from  the  photosphere,  the 
spectrum  would  consist  of  a  series  of  bright 
lines  on  a  dark  background.  At  the  time  of  a 
total  eclipse  of  the  sun.  we  arc  permitted  to 
obtain  the  spectrum  of  tne  reversing  layer.  So 
long  as  even  a  small  portion  of  the  sun's  disc 
remains  visible,  the  light  from  the  photosphere 
is  so  overpowering  compared  with  that  of  the 
reversing   layer,   that   the   ordinary,   dark-line 


Fraunhofer  spectrum  is  obtained  Just  before 
totality  a  few  bright  lines  of  the  upper  chromo- 
sphere become  visible,  first  the  H  and  K  lines 
of  calcium,  and  these  are  followed  by  the 
hydrogen  and  helium  lines.  At  the  instant  that 
the  sun's  disc  is  entirely  covered  by  the  moon, 
there  flashes  out  the  bright  line  spectrum  of  the 
reversing  layer.  The  change  from  dark-line  to 
bright-line  spectrum  is  so  rapid  that  Young  in 
1870,  who  was  the  first  to  see  it,  called  it  the 
®flash  spectrum.*  The  flash  remains  visible  in 
its  entirety  only  for  a  few  seconds,  while  the 
moon  is  passing  over  the  relatively  shallow  re- 
versing laver.  The  flash  spectrum  was  first 
photographed  in  the  year  1896  by  Shackleton, 
who  used  a  prismatic  camera.  The  most  com- 
plete results  so  far  published  are  those  of 
Mitchell,  who  obtained  exquisite  definition  on 
his  photographs  at  the  1905  eclipse.  The  ap- 
paratus used  was  extremely  simple,  and  con- 
sisted of  a  plane  mirror  to  turn  the  sun's  light 
horizontally.  From  the  mirror,  the  beam  of 
lisht  fell  on  a  concave  grating  by  means  of 
which  the  spectrum  was  brought  to  a  focus  on 
the  photographic  plate.  No  slit  was  used. 
Photographs  were  obtained  extending  from 
^  3300  in  the  violet  to  ^  5900,  with  a  dispersion 
of  one  mm  equal  10.8  Angstroms.  The  wave- 
lengths of  2841  lines  in  this  region  (Astrophys- 
ical  Journal  XXXVIII,  407,  1913),  show  an 
accuracy  of  0.02  Angstroms.  In  addition  to  the 
wave-lengths,  there  were  also  given  the  heights 
to  which  the  vapors  forming  each  line  of  the 
spectrum  extend  in  kilometres  above  the  sun's 
photosphere.  The  general  conclusions  from 
this  eclipse  work  are:  (1)  That  the  reversing 
layer  is  merely  the  densest  part  of  the  chromo- 
sphere, and  has  no  existence  separate  from  the 
chromosphere;  (2)  that  the  reversing  layer 
extends  about  600  kilometres  above  the  photo- 
sphere; (3)  that  there  is  no  difference  in  wave- 
lengths between  the  spectrum  of  the  reversing 
layer  and  Rowland's  values  for  the  Fraunhofer 
lines,  showing  that  in  reality  the  flash  spectrum 
is  truly  a  reversal  spectrum;  but  (4)  there  arc 
great  differences  in  intensities  between  the 
lines  of  the  flash  spectrum  and  the  Fraunhofer 
spectrum.  These  intensity  differences  find  a 
ready  explanation  in  the  differences  in  height 
to  which  the  vapors  extend.  On  account  of  the 
great  heights,  the  H  and  K  lines  of  calcium,  the 
hydrogen  series,  and  the  helium  lines  are  all 
strong  in  the  flash  spectrum.  Very  great  dif- 
ferences in  intensity  are  shown  by  the  enhanced 
lines. 

Prominences  are  merely  portions  of  the 
chromosphere  shot  up  to  great  heights  above 
the  sun.  Since^  we  are  able  to  photography  the 
prominences  without  waiting  tor  an  eclipse, 
would  it  not  be  possible  to  obtain  a  photograph 
of  the  chromosphere,  even  of  the  portion  that 
lies  closest  to  the  photosphere,  the  reversing 
layer,  which  produces  the  flash  spectrum? 
Young  many  years  a^jo  observed  the  brighter 
chromosphere  lines  without  an  eclipse.  Evi- 
dently it  would  be  quite  possible  to  photograph 
the  flash  spectrum  provided  that  during  the  ex- 
posure the  slit  could  be  held  pointed  at  the 
reversing  layer,  and  the  photosphere  not  be 
allowed  to  encroach.  An  idea  can  be  obtained 
of  the  accuracy  demanded  in  pointing  the  slit 
to  the  proper  region  on  the  sun  when  it  is 
realized  that  the  sun  is  866,000  miles  in  diam- 
eter, while  the  reversing  layer  is  less  than  400 
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miles  in  thickness.  To  photograi>h  the  flash 
spectrum  without  an  eclipse,  there  is  hence 
needed  a  larp;e  ima^e  of  the  sun,  and  some  con- 
venient guiding  device.  Hale  and  Adams,  using 
a  very  ingenious  arrangement  and  the  60-foot 
tower  telescope,  have  ootained  the  only  photo- 
graphs of  the  flash  spectrum  without  an  eclipse. 
Using  a  dispersion  of  1  mm  equal  0.9  Aiag- 
stroms,  excellent  photographs  have  been  ob- 
tained which  show  about  as  many  lines  as  se- 
cured by  Mitchell  with  an  accuracy  of  wave- 
length about  the  same  as  that  obtained  by  him. 

Success,  however,  has  not  followed  the  at- 
tempts to  photograph  the  corona  in  full  sun- 
light without  an  eclipse.  This  was  tried  as 
early  as  1885  by  Sir  William  Huggins.  In  1893 
and  1894,  Ricco  at  Mount  Etna,  and  Hale  at 
Pike's  Peak,  attempted  to  photograph  the  corona, 
both  by  direct  photography  and  also  bv  the  spec- 
troheliograph,  which  has  been  so  successful  in 
obtaining  photographs  of  the  prominences. 
Failure  to  reach  results,  turned  Hale's  attention 
to  the  bolometer  joined  up  with  a  sensitive  gal- 
vanometer, and  many  experiments  were  made 
at  Yerkes  Observatory  between  the  years  1895 
and  1900  {Astro physical  Journal,  I,  372,  1900). 
The  cause  of  the  failures  is  shown  from  the 
measures  at  the  eclipse  of  1908  by  Abbot  with 
the  aid  of  the  bolometer.  The  work  of  Abbot 
(^Sun,>  p.  132,  1911)  shows  that  the  davlight 
sky  as  seen  from  sea-level  even  20**  from  the 
sun  is  fully  10  times  as  bright  as  the  corona  in 
its  brightest  parts  close  to  the  sun's  limb.  Close 
to  the  sun's  edge  the  daylight  sky  is  so  in- 
tensely brilliant  compared  with  the  corona,  that 
no  method  yet  attempted,  even  when  tried  at 
a  mountain  top  to  diminish  the  atijiospheric 
glare,  has  had  the  slightest  amount  of  success. 

Remarkable  work  has  been  done  by  Evershed 
in  measuring  the  radial  motion  of  matter  form- 
ing sun-spots.  With  the  better  eauipment  at 
Mount  Wilson,  St.  John  has  carried  out  Ever- 
shed's  work  more  in  detail.  His  researches 
{Astrophysical  Journal,  XXXVIH,  341,  1913) 
have  been  supplemented  by  the  determination  of 
heights  by  Mitchell  from  observations  at  the 
time  of  an  eclipse.  These  results  show  that  the 
different  displacements  of  the  Fraunhofer  lines 
at  the  edges  of  sun-spots  seem  to  find  their 
simplest  explanation  in  movements  of  the  solar 
vapors  tangential  to  the  solar  surface  with 
velocities  varying  with  the  elevation :  large  out- 
flowing displacements  are  taken 'by  vapors  that 
exist  at  low  heights  while  large  inflowing  mo- 
tions are  taken  by  vapors  like  calcium  and 
hydrogen  which,  exist  at  great  heights.  This 
excellent  work  of  St.  John  s  gives  a  very  clear 
insight  into  the  physical  constitution  of  sun- 
spots.  The  lighter  materials  of  the  chromo- 
sphere which  cause  the  darkest  lines  in  the  sun's 
spectrum,  hydrogen,  helium,  calcium  and  sub- 
stances forming  the  stronger  enhanced  lines, 
flow  in  to  the  spots,  the  higher  the  elevation 
above  the  photosphere  the  greater  the  speed  of 
the  in-flow.  This  in-flow  of  matter  is  partly  bal- 
anced by  the  out-flow  of  matter  from  the  spot, 
matter  at  the  least  heights  above  the  photo- 
sphere flowing  with  the  greatest  velocities.  The 
spot  vortex,  therefore,  resembles  in  appearance 
that  of  an  inverted  water-spout  seen  in  a  ter- 
restrial storm.  In  addition  to  giving  great  in- 
formation regarding  sun-spots,  bt.  John's  work 
coupled  with  eclipse  observations  has  given  the 
means  of  measuring  the  depths  of  the  layers  of 


gases  forming  the  inner  chromosphere,  while 
Hale's  wonderful  researches  on  flocculi  can  be 
interpreted  only  by  assuming  differences  of 
elevations  in  the  outer  chromosphere.  We 
therefore  seem  to  have  more  information  con- 
cerning what  is  happening  at  different  elevations 
in  the  sun's  atmosphere  than  what  is  taking 
place  in  the  earth's  atmosphere  in  spite  of  the 
great  improvements  in  methods  of  observing 
meteorological  phenomena. 

Motion  in  the  Line  of  Sight. —  One  of  the 
greatest  triumphs  of  astroi>hysics  has  been  the 
measurement  of  radial  velocity,  or  motion  in 
the  line  of  sight,  in  linear  units  of  miles  or 
kilometres  per  second.  The  Doppler-Fizeau 
principle  is  easv  to  understand.  Li^t  is  a  wave 
phenomenon.  When  the  source  of  light  and  the 
observer  are  approaching  each  other,  either  bv 
a  motion  of  the  object,  or  the  observer,  or  both 
combined,  then  the  number  of  waves  which 
reach  the  eye  per  second  is  increased,  while  if 
the  observer  and  object  are  moving  from  each 
other,  fewer  light  waves  reach  the  eye  per  sec- 
ond. If  more  waves  are  met,  the  wave-length 
must  be  shortened.  The  ^sition  of  a  line  in 
the  spectrum  is  known  by  its  wave-length,  and, 
if  in  consequence  of  motion,  the  wave-length  is 
shortened,  the  position  of  the  line  is  shifted 
toward  the  region  of  short  wave-lengths,  the 
violet.  ^  The  measurement  of  the  amount  of 
the  shift  gives  the  means  of  determining  the 
velocity  in  the  line  of  sight.  Consequently,  a 
shift  toward  the  violet  means  a  motion  of  the 
object  toward  the  observer  (the  motion  taking 
place  either  in  the  object,  or  in  the  observer, 
or  both) 2  while  a  shift  toward  the  red  means  a 
motion  increasing  the  distance  between  ob- 
server and  object.  This  is  the  Doppler- 
Fizeau  principle.  All  are  familiar  with  this 
same  pnnciple  in  sound,  in  the  sudden  drop  in 
the  pitch  of  the  whistle  of  a  locomotive  as  a 
train  going  in  the  opposite  direction  is  met  and 
passed,  llie  motion  in  the  line  of  sight  corre- 
sponding to  a  shift  A^  of  a  spectral  line  of 
wave-length  ^  is  given  by  the  formula 

Where  'W  ^  is  the  velocity  of  the  star  relative  to 

the  observer,  and  -v/ '^  is  the  velocity  of  light. 

If  the  velocity  of  light  is  measured  in  miles 

per  second  (186,300),  the  velocity \/^ is  known 

in  miles  per  second.  In  scientific  work  veloci- 
ties are  usually  determined  in  kilometres  per 
second,  when  the  velocity  of  light  (in  round 
numbers)  is  300,000.  One  can  easily  see,  there- 
fore, the  accuracy  necessary  in  the  measure- 
ment of  spectrograms  in  order  to  attain  knowl- 
edge of  radial  motions  of  stars  to  a  given  de- 
gree of  refinement.  If,  for  instance,  we  wish 
to  know  the  velocity  in  the  line  of  sight  ac- 
curately within  one  kilometre  per  second,  it 
will  be  necessary  to  determine  wave-lengths 
with  a  precision  of  one  part  in  300,000.  For  a 
line  of  wave-lengths  ^  4500,  it  is  necessary  to 
measure  the  shift  in  wave-lengths  within 
0.015  Angstroms.  This  accuracy  is  reached  in 
the  best  work  done  with  our  best  spectrographs, 
when  the  spectrum  of  the  star  being  investi- 
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gated  consists  of  fine,  clean-cut  Hnes.  With  a 
slit  spectrograph  a  comparison  spectrum  is 
placed  alongside  the  stellar  spectrum.  From  the 
known  wave-lengths  of  the  comparison  lines 
the  wave-lengths  of  the  stellar  lines  may  be 
found,  and  these,  compared  with  the  normal 
wave-lengths,  give  the  shift  due  to  the  motion 
of  the  star  in  the  line  of  sight  The  grandest 
application  is  seen  in  Keeler's  proof  (Astro- 
physical  Journal,  I,  416^  1895)  of  the  meteoric 
constitution  of  Saturn's  rings.  If  meteoric, 
the  linear  motion  of  the  rings  will  be  greatest 
nearest  the  planet  and  decrease  outward;  if 
solid  the  rings  will  rotate  as  a  whole,  all  par- 
ticles having  the  same  angular  motion,  the 
linear  speed  increasing  from  centre  to  circum- 
ference. With  solid  rings  and  a  slit  placed 
across  the  planet's  equator,  the  lines  on  the  side 
moving  toward  us  would  be  shifted  toward  the 
region  of  short  wave-lengths,  the  shift  being 
proportional  to  the  linear  motion,  while  for 
the  side  moving  away  from  us  the  lines  would 
be  shifted  in  the  opposite  direction.  Thus,  on 
account  of  the  gradual  increase  in  linear  motion 
from  centre  to  circumference,  the  lines  would 
be  gradually  shifted  in  the  complete  spectrum 
havmg  the  effect  of  lines  slightly  inclined.  Such, 
however,  b  not  the  appearance  of  the  lines 
photographed  by  Keeler,  and  these  can  be  ex- 
plained only  under  the  assumption  that  the 
rings  are  a  collection  of  small  satellites,  giving, 
therefore,  a  direct  confirmation  of  the  mathe- 
matical theory  of  Maxwell. 

One  of  the  most  interesting  applications  of 
the  Doppler-Fizeau  principle  is  the  determina- 
tion of  the  rotation  periods  of  the  sun  and  the 
planets.  As  the  sun  rotates  the  eastern  edge 
moves  toward  us  while  the  western  moves 
away  from  us.  Measurements  of  the  rotation 
of  the  sun  have  been  carried  out  mainly  by 
Halm  of  Edinburgh,  Plaskett  at  OtUwa,  and 
Adams  at  Mount  Wilson.  The  rotation  time 
at  the  sun's  equator  is  found  to  be  24.8  days; 
at  latitude  JO**,  26.3  days;  at  latitude  45%  2ai 
days ;  at  latitude  60°,  302  days ;  and  at  latitude 
75  J  31.9  days.  Adams  used  more  than  20  lines 
of  iron,  titanum,  manganese,  etc.,  and  he  found 
that  the  different  elements  do  not  all  show  the 
same  rotation  period.  The  difference^  according 
to  Adams,  can  be  explained  as  being  due  to 
differences  of  level  of  the  lasers  producing  the 
different  lines.  Most  interesting  are  the  results 
from  the  H  a  line  which  shows  a  rotation  pe- 
riod at  the  equator  of  24.0  days  instead  of  24.8, 
and  at  latitude  75°,  a  rotation  in  26.3  days  in- 
stead of  31.9  days,  as  shown  by  the  metallic 
lines  at  the  same  latitude.  Hale  has  investigated 
the  rotation  time  by  means  of  the  flocculi.  The 
calcium  flocculi  show  a  decrease  in  rotation 
speed  in  higher  latitudes,  just  as  is  shown  by 
the  spots,  but  in  a  lesser  degree,  while  on  the 
other  hand  the  hydrogen  floccuh  H  ^  show  an 
increase  from  a  rotation  speed  of  25.2  days  at 
the  equator  to  24.7  days  in  middle  latitudes. 
There  is  still  a  vast  amount  of  work  left  to  be 
done  before  a  thorough  knowledge  is  obtained 
of  the  manner  of  rotation  of  the  sun. 

In  investigating  the  rotation  of  the  planets, 
most  satisfactory  results  are  obtained  from 
Jupiter.  On  account  of  its  great  size  and  rapid 
rotation,  a  point  on  Jupiter's  equator  moves 
with  a  speed  of  12^  kilometres  per  second.  If 
the  slit  of  the  spectrograph  is  placed  across  the 
planet,  parallel  to  the  equator,  the  lines  of  the 


spectrum  will  be  inclined  on  account  of  the 
great  rotational  velocity.  Although  the  planet 
Uranus  shows  no  conspicuous  markings,  and 
its  rotation  time,  therefore,  cannot  be  deter- 
mined from  visual  observations,  Lowell  and 
Slipher  have  been  able  to  show  from  spectro- 
scopic observations  that  it  rotates  once  in  10^ 
hours,  and  in  the  retrograde  direction,  or  in 
the  same  direction  that  the  satellites  move 
about  Uranus.  Applied  to  Venus,  the  spectro- 
scopic method  has  not  had  the  same  degree  of 
success  due  to  the  fact  that  the  linear  motion 
from  rotation  is  small,  and,  consequently,  diffi- 
cult to  measure.  While  Slipher  finds  the  rota- 
tion period  to  be  225  days,  thus  corroborating 
the  results  obtained  visusQly  by  Schiaparelli  and 
Lowell,  B61opoIsky  in  Pulkowa  finds  a  period 
of  about  24  hours. 

Water  Vapor  on  Mam.— According  to 
Percival  Lowell  there  are  a  great  number  of 
canals  on  Mars  which  are  for  the  purpose  of 
irrigating  the  arid  planet.  As  there  is  very 
little  water  visible  on  the  surface  of  .Mars, 
Lowell  concludes  that  the  atmosphere  is  rich 
in  water  vapor.  This  is  a  matter  that  can  be 
investigated  spectroscopically.  Since  the  moon 
has  no  atmosphere,  it  shows  the  same  spectrum 
as  the  sun.  In  coming  from  the  moon,  rays  of 
light  pass  through  the  earth's  atmosphere,  so 
that  Its  spectrum  might  show  atmospheric 
lines  due  to  the  earth^  water  vapor.  When 
light  reaches  us  from  Mars  the  rays  from  the 
sun  have  twice  passed  through  the  atmosphere 
of  Mars.  If  the  spectrtun  of  Mars  is  compared 
with  that  of  the  moon,  care  being  taken  that 
the  two  spectra  are  observed  under  ^s  nearly 
as  possible  identical  conditions  regarding  alti- 
tude, the  presence  of  water  vapor  in  the  earth's 
atmosphere,  etc.,  then  if  the  atmosphere  of 
Mars  IS  rich  in  water  vapor,  these  lines  should 
show  by  increased  absorption  at  the  red  end  of 
the  spectrum.  Slipher  believes  that  he  has 
proved  this  to  be  the  case.  Campbell,  under 
vastly  superior  conditions,  observing  from  the 
top  of  Mount  Whitney  (15,000  feet),  finds  that 
the  spectra  of  Mars  and  moon  are  identical. 
Campoell  has  also  tested  this  matter  in  a  differ- 
ent manner,  but  with  negative  results.  The 
water  vapor  lines  resulting  from  the  earth's 
atmosphere  should  show  a  different  radial  ve- 
locity from  those  formed  by  the  Martian  at- 
mosphere, since  Mars  is  moving.  Although  the 
terrestrial  atmospheric  lines  were  found  and 
measured  by  Campbell,  there  were  none  found 
due  to  Mars. 

The  Solar  Constant.— Aitrophysical  work 
along  entirely  different  lines  has  been  carried 
out  at  the  Astrophysical  Observatory  of  the 
Smithsonian  Institution  for  the  purpose  of  de- 
termining the  value  of  the  solar  constant,  or 
the  amount  of  heat  from  the  sun  that  reaches 
the  outside  of  the  earth's  atmosphere.  The 
amount  of  heat  received  at  the  surface  of  the 
earth  is  measured  by  means  of  the  pyrheli- 
ometer  or  actinometer.  It  is  very  difficult  to 
eliminate  the  absorbing  effect  of  the  earth's 
atmosphere.  Abbot  has  shown  that  this  can 
be  accomplished  by  the  use  of  the  bolometer, 
invented  by  Langley  and  used  in  connection 
with  a  sensitive  galvanometer.  The  bolometer 
and  galvanometer,  both  perfected  in  the  hands 
of  Abbot,  are  used  to  measure  the  energy  at 
different  regions  of  the  spectrum  of  the  sun. 
The  determination  made  by  Langley  from  the 
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top  of  Mount  Whitney  placed  the  value  of  the 
solar  constant  at  3.0  calories.  More  complete 
observations  have  been  made  by  Abbot  at 
Washington  at  sea-level,  at  Mount  \yilson  at 
an  altitude  of  5,700  feet,  at  Bassour  in  north- 
em  Africa,  3,900  feet,  and  at  Mount  Whitney 
in  California  at  an  altitude  of  14,500  feet.  Ob- 
servations nearly  simultaneous  have  been  car- 
ried on  at  Washington  and  Mount  Wilson,  and 
also  at  Bassour  and  Mount  Wilson,  though 
these  latter  places  are  separated  in  longitude 
hv  one-third  of  the  earth's  circimiference. 
These  measures  have  been  stfpplemented  by 
observations  with  a  pyrheliometer  in  a  manned 
balloon  which  reached  the  altitude  of  nearly 
25,000  feet,  where  the  pressure  of  the  atmos- 
phere was  298  mm.  of  mercury,  and  also  by 
pyrheliometer  observations  in  a  free  balloon, 
which  reached  the  great  height  of  72,000  feet  at 
a  pressure  of  30  mm.  of  mercury.  Observa- 
tions along  parallel  lines  have  been  made  by 
Abbot  for  the  purpose  of  investigating  the  ab- 
sorption of  the  aascs  forming  the  solar  en- 
velope. The  results  from  1,000  determinations 
of  the  solar  constant  have  proved  conclusively 
that  the  so-called  constant  of  solar  radiation  is 
1'.93  calories  per  square  circumference  per 
minute,  that  tms  value  is  not  a  constant,  but 
that  it  varies  as  much  as  10  per  cent,  that  this 
variation  is  caused  by  changes  in  the  absorption 
of  the  sun's  atmosphere,  and  that  as  a  result 
of  these  variations  in  the  amount  of  heat  sent 
out  by  the  sun,  there  are  parallel  changes  in 
terrestrial  temi>eratures.  The  interdependence 
of  these  variations  brings  to  view  one  of  the 
most  important  developments  of  astrophysics. 
That  terrestrial  temperatures  should  be  shown 
to.  be  so  closely  connected  with  variations  in  the 
sun's  heat  is  very  remarkable ;  it  would  be  very 
valuable  if  it  were  possible  to  forecast  tem- 
peratures on  the  earth  as  a  result  of  solar  ob- 
servations—  a  result  which  is  not  impossible. 

Stellar  Spectnu-7- Due  to  the  fact  that 
gratings  spread  the.  light  into  a  number  of  or- 
ders of  si>ectra,  prisms  are  almost  exclusively 
used  in  stellar  investigations.  A  prism  may  be 
oo«nbined  with  the  telescope,  either  with  or 
without  a  slit.  If  without  a  slit  the  prism  is 
placed  outside  the  objective.  In  such  a  com- 
bination the  dispersion  is  usually  not  very 
great.  At  Harvard  College  Observatory, 
where'  the  best  work  with  this  method  has  been 
done,  Pickering  combines  a  prism  of  15^  angle 
with  an  objective  of  11  inches  aperture.  In  mis 
manner  are  obtained  spectra  of  a  large  number 
of  stars  at  one  time.  To  increase  the  width  of 
the  photographed  spectra,  the  prism  is  mounted 
with  its  edge  parallel  to  the  celestial  equator, 
and  the  clodc-work  driving  the  telescope  b 
rated  so  as  to  run  a  little  slow,  or  fast.  To  in- 
crease the  dispersion,  a  second  or  third  prism 
may  be  added.  With  the  objective  prism,  it 
has  so  far  been  impossible  to  obtain  radial  ve- 
locities with  the  accuracy  that  is  attained  with 
a  slit  spectrograph,  though  Pickering  has 
superimposed  some  very  satisfactory  additional 
lines  in  tiie  stellar  spectra  by  means  of  the  ab- 
sorption of  neodvmium.  When  a  slit  is  used, 
it  is  placed  at  the  focus  of  the  objective.  After 
passmg  through  the  slit  the  light  passes  through 
the  collimator  lens,  from  which  it  emerges 
parallel.  The  li^ht  is  refracted  by  the  prism, 
or  prisms,  and  is  brought  to  a  focus  by  the 
camera  objective,  so  that  the  spectrum  may  be 
phbtograpned    or    viewed    with    an    eyepiece. 


Photography  is  almost  exclusively  used  in  mod- 
em work.  One,  two  or  three  prisms  may  be 
used  to  obtain  dispersion.  NeecQess  to  say,  in- 
crease in  the  dispersion  adds  to  the  time  of  ex- 
posure necessary  to  obtain  a  photograph. 

Modern  stellar  spectroscopes  are  best  repre- 
sented by  the  Mills  spectrograph  of  the  Lick 
Observatory  (Campbell,  Astro pnysicdl  Journal, 
VIII  123,  1898),  by  the  Bmce  spectrograph  of 
the  Yerkes  Observatory  (Frost,  Astrophysical 
Journal  XV.  1,  1902),  and  that  of  the  Astro- 
physical  Observatory  of  Potsdam  (Hartmann, 
Zeitsch.  fiir  Instrum.,  December  1901).  The 
spectrographs  are  similar  in  having  the  slit 
placed  at  the  focus  of  the  great  telescope,  and 
a  dispersicHi  of  three  prisms  giving  a  total  de- 
viation of  180**.  By  means  of  a  guiding  eye- 
piece, it  is  possible  to  keep  the  star's  light  cen- 
trally on  tne  slit  during  the  exposure.  Since 
this  exposure  may  last  for  four  or  five  hours, 
it  is  necessary,  in  order  to  have  perfect  defini- 
tion, to  keep  the  temperature  constant.  This  is 
accomplished  by  means  of  an  automatic  tem- 
perature control  which  will  keep  the  prisms  of 
the  spectrograph  within  0.1*  C.  during  an  ex- 
posure, when  outside  in  the  dome  the  tempera- 
ture may  change  by  several  degrees.  A  stellar 
spectrum  is  photographed  alongside  a  compari- 
son spectrum  in  order  to  determine  wave- 
lengths more  accurately,  and  to  give  measures 
of  the  motion  in  the  line  of  sight,  the  most  im- 
portant work  of  stellar  ^ctroscopy.  The  spec- 
trograms are  most  readily  reduced  by  the  Hart- 
mann-Cornu  formula: 


A«  Ao  + 


S-So^ 


where  ^,  c  and  jeare  constants  and  s  is  the 
scale  reading  of  the  Une  whose  wave-length  is 
desired. 

It  needed  little  investigation  of  the  stars  to 
show  that  di£Eerence  in  color  of  the  stars  cor- 
responded to  differences  in  the  character  of 
their  spectra.  One  of  the  best  known  classifi- 
cations is  that  of  Secchi,  who  divided  the  stars 
into  the  following  types: 

Type  I. —  White  or  blue  stars,  the  spectrum 
characterized  by  the  breadth  and  intensity  of 
the  hydrop^en  lines  with  metallic  lines  very 
faint  This  type  includes  more  than  half  the 
stars. 

Type  II. —  Yellow  stars  like  our  sun,  with 
spectra  resembling  that  of  the  sun  very  closely, 
consisting  of  a  great  number  of  fine  dark  lines. 

Type  III. —  Ked  and  orange  stars,  including 
most  of  the  variables.  The  spectrum  is  crossed 
by  numerous  dark  bands  or  fiutings,  which  are 
sharply  defined  on  the  blue  side  and  shade  off 
toward  the  red.  «  Orionis,  Antares  and  o  Ceti 
are  good  examples. 

Type  IV. —  Deep  reddish  stars,  all  faint. 
The  spectmm  resembles  that  of  Type  III,  but 
the  flutings  are  reversed  in  direction,  being 
sharply  denned  on  the  red  side.  152  Schjellerup 
is  the  best  example. 

Pickering  has  added  a  fifth  type  to  include 
many  stars  having  bright  lines  in  their  spectra, 
and  the  planetary  nebulae. 

Other  satisfactory  classifications  are  those 
of  Vogel  and  Lockyer.  The  classification  most 
used  at  the  present  time  is  the  one  devised  at 
Harvard  College  Observatory.  In  this,  not 
only  are  there  the  main  classes,  but  also  sub- 
divisions of  each  class  as,  BO,  Bl,  B2,  B3, 
•  .  .  B9.    The  main  classes  are:  .      ^y^^^l^ 
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Oass  O.— Stars  wiHi  briglit  tnads.  Wolf- 
Rayet    stars.     Tyincal    stars    7    Vdormm     ^ 

cUss  B.— Helium  stars^  represented  by  ^ 
and  «  Ononis. 

Qass  A.— Hydrogen  stars,  represented  by 
Syritts  and  Vega,  and  diaractenzed  by  the 
great  intensity  of  the  hydrogen  lines. 

Class  F. —  Calcium  stars,  in  which  H  and  K 
have  the  greatest  intensity;  represented  by  ^ 
Aquilae  and  «  Csirinat, 

Class  G.— Solar  type,  represented  by  the 
sun  and  Capella. 

Qass  K. —  Refwesented  by  Arcturusw  There 
is  a  decrease  in  intensity  at  the  violet  end  of 
the  spectrum. 

Class  M.— Represented  \rf  B  Andromedae, 
a  Ononis,  a  Hercules  and  Mira  CetL  Absorp- 
tion bands  are  found  in  the  blue-green. 

Qass  N.— Similar  to  Secchi's  type  IV. 

Miss  Cannon  of  Harvard  College  Observa- 
tory has  completed  the  classification  of  250,000 
stars  according  to  the  above  system.  This  clas- 
sification seems  to  represent  successive  steps  in 
the  evolution  of  the  stars. 

B^  common  consent  the  nebula  is  regarded 
as  being  the  primordial  matter.  The  first  stage 
of  development  is  represented,  according  to 
Huggins  O Atlas  of  Representative  Stellar 
Spectra,'  London  1899),  a  masterpiece  with 
superb  illustrations,  by  a  star  like  A  of  ^ 
Orionis,  one  of  the  stars  of  the  great  nebula. 
Orion  and  helium  stars  are  followed  in  devel- 
opment by  the  white  stars  of  Secchi's  first  type. 
Evolution  can  be  traced  step  by  step,  through 
stages  like  those  represented  by  the  stars  » 
Lyrae,  Sirius,  Castor  (fainter  star),  a  Aquilae, 
Procyon,  y  Cygni,  till  we  come  to  the  fully 
developed  second  type  star  like  Capella  and  the 
sun.  Increased  absorption  at  the  violet  end  of 
the  spectrum  gives  the  red  stars  of  Secchi's 
third  and  fourth  types  which,  according  to  Hug- 
gins,  develop  in  parallel  lines.  The  period  of  in- 
creasing ola  age  is  evident  from  the  carbon  ab- 
sorption bands,  and  it  is  easy  to  imagine  this  ab- 
sorption increasing  in  amount  till  the  whole  light 
of  the  star  is  cut  off.  But  even  at  this  stage, 
when  the  star  gives  no  light,  the  spectroscope  is 
not  powerless  to  follow,  for  if  the  dark  star 
accompanies  a  bright  one,  its  presence  is  re- 
vealed through  a  change  in  the  motion  of  the 
line  of  sight.  There  has  been  quite  consider- 
able discussion  as  to  which  star,  Sirius  or  the 
sun,  is  in  the  hotter  stage  of  development.  The 
color  of  Sirius,  and  the  maximum  in  its  spec- 
trum being  more  toward  the  violet  end  than 
in  the  case  of  the  sun,  would  seem  to  indicate 
a  higher  temperature.  Huggins  and  a  great 
many  astronomers  think  that  the  sun  is  in  the 
hottest  state,  but  that  the  great  absorption  in 
its  atmosphere,  compared  with  that  of  Sirius, 
makes  the  color  of  the  sun  yellow. 

All  classifications  of  stellar  spectra  be^n 
with  white  stars  and  end  with  red.  If  we  in- 
terpret this  as  the  result  of  a  change  in  tem- 
perature corresponding  to  a  progress  in  evolu- 
tion, as  shown  by  Wien's  law,  and  if  the  in- 
tensities of  the  different  regions  of  the  spec- 
trum arc  measured  by  a  spectral  photometer 
and  Planck's  energy  equation  is  applied,  as  in 
the  case  of  the  sun,  then  we  find  the  following 
approximate  effective  temperatures  of  the  stars 
of  the  different  classes:  Class  OeS,  12,000^  C; 
classes  B  and  A,  10,000'  C;  class  F.  7,500*  C; 


class  G.  5,500*  C;  dass  K,  4fiOr  C;  and  dass 
IC,  3,000*  C  Other  methods  of  evolutioo  among 
the  stars  have  been  shown  possible  by  Lodc- 
yer,  Russell  and  othersu 

Motions  of  the  StauB^ — Proper  motioo  is 
determined  from  meridian  aide  observations^ 
The  motions  are  measured  in  angnlar  units  of 
seconds  of  arc  per  year.  The  most  complete 
work  is  the  ^Preliminary  General  Catalogue' 
of  Boss  containing  the  proper  motions  of  6^188 
stars.  Radial  velodties  are  measured  by  the 
spectrograph  in  linear  units  of  miles,  or  kilo- 
metres per  second.  The  most  prominent  work- 
ers in  thb  fidd  have  been:  Vogj^l,  Ehmer, 
punpbell.  Frost,  Belopolsky,  Hartmann«  Schks- 
inger,  Plaskett  and  Adams,  who  together  have 
pretty  thoroughly  surveyed  the  norSiem  hemi- 
si^ere.  Work  in  the  southern  hemisphere  has 
been  done  by  the  Lidc  Observatory  station  at 
Santiago,  Chile,  and  bv  the  C^ie  Observatory  in 
South  Africa.  In  stellar  spectroscopic  work  the 
advantage  is  shown  of  the  great  li^t-gathering 
power  of  the  large  modem  reflecting  telescopes. 
The  advantage  of  the  reflector  over  the  refrac> 
tor  in  this  odd  of  work  is  that  there  is  no 
chromatic  aberration,  so  the  lifi^t  of  all  wave- 
lengths is  brought  to  a  focus  on  the  sUt  The 
small  field  of  good  definition,  which  the  reflec- 
tor shows  in  comparison  with  the  refractor,  is 
no  drawback  in  spectroscopic  work.  With  the 
five- foot  reflector  of  Mount  Wilson,  it  has  been 
possible  to  photograph  the  spectra  of  stars  as 
faint  as  the  12th  magnitude,  while  with  the  100- 
inch  reflector,  it  will  be  possible  to  photograph 
the  spectra  of  stars  of  the  15th  magnitude,  or 
even  fainter.  In  addition  to  measuring  the 
motion  of  the  star  toward,  or  away  from,  the 
observer  in  the  line  of  stfi^t,  the  spectrograph 
has  permitted  the  discovery  of  an  entirely  new 
class  of  stars  known  as  spectroscopic  binaries. 
The  first  discovered  was  Mizar  by  Pickering, 
who  noticed  the  periodic  doubling  of  the  lines 
of  the  spectrum.  It  is  comparatively  rare 
that  both  stars  are  of  so  nearly  equal  bright- 
ness that  both  show  the  stellar  absorption  lines. 
But  when  the  motion  of  the  star  in  the  line  of 
sight  varies  in  amount  (after  eliminating  the 
motion  of  the  earth  about  the  sun),  this  change 
in  velodty  is  certain  proof  of  the  presence  of 
a  second  body.  Repeated  observations  of  such 
stars  permit  the  determination  of  their  .orbits. 
It  is  found  that  the  periods  have  a  wide  range, 
from  0.19  days  in  the  case  of  B  Cephd,  to  6.0 
years  as  in  fl  Orionis,  this  latter  period  being 
longer  than  that  of  the  shortest  period  of  a 
visual  binary  ^  Equulei,  which  has  a  period 
of  5.7  years.  Among  the  brighter  stars,  about 
one  star  in  every  four  is  found  to  be  a  spec- 
troscopic binary. 

The  most  complete  work  on  radial  velodties 
so  far  published  is  ^Stellar  Motions,'  Camp- 
bell, Yale  University  Press,  1913,  Campbell 
has  made  the  remarkable  discovery  that  as  the 
stars  increase  in  age  their  velocities  increase  ac- 
cording to  the  following  table: 

Spectral  ClasMi  Numb«r  oi  Average  radial 

SUrs  Velocities 

OandB 141  8.99  km. 

A        133  9.94 

P        159  13.90 

OfthdK 539  15.15 

M       72  16.55 

There  is  no  satisfactory  explanation  of  this 
curious  increase  of  speed  with  age  unless  we 
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accept  that  of  Adams  {Asirophysical  Journal, 
XLII,  172,  1915).  ^  The  early  type  stars  have 
smaller  proper  motions  and  are  at  much  greater 
distances  from  us  than  the  later  type  stars.  Due 
to  the  fact  that  Campbell's  work  has  been  lim- 
ited to  stars  brighter  than  5.0  magnitude,  he 
has,  in  consequence,  measured  stars  of  higher 
average  velocities  in  the  later  types  than  in  the 
earlier.  Kapteyn  has  shown  that  there  is  an 
intimate  connection  between  proper  motion, 
radial  velocity,  magnitude  and  spectral  type  of 
the  stars,  and  has  derived  empirical  formulae 
showing  the  connection.  The  most  complete 
work  in  this  field  has  been  done  by  van  Rhijn 
(Astrophysical  Journal,  XLIII,  36,  1916).  This 
work  shows  very  clearly  that  the  early  type 
stars  belonging  to  the  O,  B  and  A  classes  on 
the  average  are  mueh  more  distant  than  the 
stars  belonging  to  the  later  types.  Adams  at 
Mount  Wilson  has  gone  a  step  farther,  and  has 
made  the  wonderful  discovery  (^Proceedings^ 
of  the  National  Academy,  April' 1916),  that 
the  relative  intensities  of  certain  lines  in  stellar 
spectra  show  changes  depending  on  the  absolute 
luminosity  of  the  stars,  and  by  means  of  meas- 
ures of  these  intensities,  Adams  has  been  able 
to  determine  the  parallaxes  of  the  stars.  The 
spectrum  of  the  sun  is  almost  identical  with 
that  of  Capclla,  which  shows  that  the  sun  is  a 
star,  rendered  brighter  and  bigger  on  account 
of  its  nearness.  The  stellar  magnitude  of  the 
sun  is  — 26.4  on  the  same  scale  that  Sirius  is  a 
star  of  magnitude — 1.4.  Thus,  according  to 
Newcomb  (^ Stars,*  p.  27).  the  sun  gives  us: 

10,000,000,000  times  the  light  of  Sirius. 

91,000,000,000  times  the  light  of  a  star  of 
magnitude  I. 

9,100,000,000,000  times  the  light  of  a  star  of 
magnitude  6. 

The  square  roots  of  these  numbers  show  the 
number  of  times  we  should  increase  the  actual 
distance  of  the  sun  in  order  that  it  might  shine 
as  a  star  of  the  corresponding  magnitude. 
Under  these  conditions  the  distance  and  paral- 
lax of  the  sun  would  be: 

Sirius;  Distance.  100.000:  Parallax.  Tf.Oe 

Mag.  1;  Distance.        302.000:  Parallax.  O'.AS 
Mag.  6;  Distance.    3.020.000:  Parallax.  O'.O? 

From  the  large  size  of  the  parallaxes,  it  is 
evident  that  the  sun  must  be  a  very  small  star 
in  the  heavens.  But  its  nearness  renders  it  a 
very  important  star,  one  in  which  we  can  study 
the  second  stage  of  stellar  development  in  all 
its  details. 

Researches  by  means  of  radial  velocity, 
proper  motion  and  parallax  determinations 
show  the  presence  of  groups  of  stars  in  the  sky 
like  the  Taurus  group,  the  Ursa  Major  group, 
etc.,  in  which  the  stars  are  moving  with  motions 
that  are  equal  and  parallel.  To  the  Ursa  Major 
group  belong  all  the  stars  of  the  ^Dipper'^  ex- 
cept the  two  extreme  ones,  and  also  such  widely 
separated  stars  as  Sirius,  P  Aurigae  and  « 
Corona.  Such  results  show  the  necessity  of 
co-operation  among  the  different  observatories 
in  order  that  observational  work  may  bfe  done 
with  the  highest  degree  of  accuracy.  So  far 
the  weakest  part  of  the  measured  values  has 
been  the  parallax  determinations.  Recent  work 
by  means  of  photography  with  telescopes  of 
great  focal  length  has  shown  the  possibility  of 
greatly  increasing  the  accuracy  of  parallax 
measures  over  the  results  obtained  visually. 
Several     American     observatories     possessing 


large  telescopes,  together  with  the  Greenwich 
Observatory,  are  co-operating  in  parallax  de- 
terminations. The  American  observatories  are : 
Allegheny,  Dearborn,  McCormick,  Mount  Wil- 
son, Swarthmore,  Van  Vleck  and  Yerkes. 

The  position  of  the  apex  of  the  solar  motion 
is  fixed  by  Wcersma  from  the  proper  motions 
of  3,600  stars  at  right  ascension  268**  and  dec- 
lination, 31**,  north,  and  by  Boss  from  5,400 
proper  motions  deduced  from  his  ^Preliminary 
General  Catalogue,^  at  right  ascension  271 
and  declination  34**,  north.  Campbell,  from  the 
investigations  of  the  spectra  of  1,047  stars, 
places  the  position  at  right  ascension  272**  and 
declination  27**,  north.  The  motion  of  the  solar 
system  throuj^  space  was  found  by  Campbell 
to  be  17.85  kilometres,  or  about  12  miles  per 
second.  This  speed  carries  the  solar  system 
255,000,000  miles  per  year,  or  3.75  times  the 
earth's  mean  distance  from  the  sun.  . 

Twentieth  century  astronomy  will  have  as 
its  special  study  more  detailed  information  con- 
cerning the  motions  of  the  stars  and  their  dis- 
tances in  order  that  more  complete  knowledge 
may  be  gained  regarding  stellar  evolution,  and 
regairding  the  shape  and  size  of  the  universe, 
and  the  distribution  and  motions  of  the 
heavenly  bodies  forming  it. 

Bibbography.— The  best  books  on  the 
subject  are  Kayser's  ^Handbuch  der  Spectro- 
scopies (6  vols.) ;  Scheiners'  ^Astronomical 
Spectroscopic s  (Frost's  translation)  ;  Camp- 
bell's *  Stellar  Motions  ^  and  Newcomb-Engel- 
mann's  ^Populare  Astronomic. ^ 

Samuel  A.  Mitchell, 
Director    Leander    McCormick     Observatory, 

University  of  Virginia. 

ASTRUC,  as'truk',  Jean,  French  physi- 
cian; b.  19  March  1684;  d.  Paris,  5  March  1766. 
He  acquired  high  reputation  as  an  anatomist, 
and  was  the  author  of  ^Venereal  Diseases' 
(1736),  and  other  medical  works.  The  work, 
however,  which  has  immortalized  him  is  purely 
theolo^cal  and  is  entitled  ^Conjectures  as  to 
the  Original  Materials  of  Which  Moses  Seems 
to  Have  Availed  Himself  in  Composing  the 
Book  of  Genesis'  (1753).  In  this  he  divides 
the  book  of  Genesis  into  two  parts,  on  the 
ground  of  the  use  of  Elohim  (Gk)d)  or  Yahveh 
(Jehovah).  He  holds  that  these  two  names  for 
the  Deity  point  to  the  fact  that  (^nesis  was 
compiled  from  two  parallel,  independent  docu- 
ments. His  memoir  forms  tne  origin  of  modem 
criticism  on  the  Pentateuch. 

ASTRUP,  Eivind,  Norwegian  explorer: 
b.  Christiania  1870;  d.  1896.  He  was  a  member 
of  the  first  and  second  Peary  expeditions,  1891 
and  1893,  and  made  the  first  survey  of  the 
northern  coast  of  Melville  Bay.  He  perished 
while  on  a  snowshoe  expedition  from  Dovre, 
Norway. 

ASTURA,  as-too'ra,  Italy,  a  maritime  vil- 
lage 40  miles  from  Rome.  In  its  little  harbor 
a  high  tower  is  said  to  stand  on  the  site  of  the 
villa  of  Gcero,  where  Cicero  was  slain  by 
order  of  Antony  43  b.c. 

ASTURIAS,  as-too'rias,  The,  a  former 
principality  of  Spain.  To  this  mountainous 
countiy  of  the  north  of  Spain  the  Goths  re- 
treated in  the  8th  centur>[  before  the  sword  of 
the  Saracens.  The  inhabitants  of  Asturias  are 
said  to  be  less  industrious  than  the  Galicians, 
and  less  sociable  than  the  Biscayans.     The 
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hereditary  Prince  of  Spain  has  borne  since  1388 
the  title  of  Prince  of  Asturias,  or  of  the 
Asturians,  according  to  the  obsolete  division 
into  Asturias  de  Oviedo  and  Asturias  de  San- 
tillana,  Oviedo  and  Santillana  being  the  two 
chief  cities  of  the  principality.  Since  1838  the 
principality  has  been  officially  known  as  the 
province  of  Oviedo.    See  Oviedo. 

ASTY'AGES,  the  last  King  of  Media, 
reigned  594-559  b.c.  In  the  latter  year  he  was 
dethroned  by  Cyrus,  who,  according  to  Herodo- 
tus, was  his  grandson.  Cyrus  revolted  in  559, 
and  defeated  Astyages,  whom  he  took  prisoner, 
but  afterward  appointed  governor  of  Hyrcania. 

ASTY'ANAX,  sometimes  known  as  Sca- 
mandrius.  A  Greek  legendary  character,  the 
son  of  Hector  and  Ahdromache. 

ASUNCION,  i-soon'the-on,  or  NUES- 
TRA  SEN6RA  DE  LA  ASUNCION  (in 
English,  Assumption),  the  capital  of  Paraguay, 
on  the  river  Paraguay.  The  principal  edifices 
are  the  cathedral,  several  'other  churches  and 
convents,  the  President's  palace,  house  of  Con- 
gress, arsenal,  National  Library,  custom-house, 
a  college,  hospital,  railway  station,  etc.  In  the 
Museum  of  Fine  Arts  there  are  a  few  old  paint- 
ings not  without  interest.  The  trade  of  the 
town  is  in  Paraguay  tea,  tobacco,  fruits,  hides, 
timber,  provisions,  manufactured  goods,  very 
beautiful  lace  (made  by  the  civilized  Indians), 
excellent  hammocks,  preserves  and  sweetmeats. 
The  location  of  Asuncion  on  a  hill  above  the 
river  favors  natural  drainage,  and  to  this  cir- 
cumstance is  due,  in  part  at  least,  its  established 
reputation  as  a  healthful  place.  The  dictator 
Lopez  endeavored  to  give  his  little  capital  the 
appearance  of  grandeur,  and  that  design  was 
expressed  In  the  larger  buildings  completed 
(with  a  single  exception)  before  the  war  with 
Argentina,  Brazil  and  Uruguay  (see  Paraguay 
—-History).  There  are  through  services,  by 
river  steamers  and  rail,  with  Buenos  Aires. 
Pop.  80,000  in  1916. 

ASURNAZIRPAL,  a'soor-na'zer-pal,  a 
King  of  Assyria  from  881  B.C.  to  860.  He  was 
one  of  the  most  warlike  of  Assyrian  kings,  and 
in  numerous  campaigns  enlarged  his  empire, 
especially  toward  the  westward,  extending  it 
from  Lebanon  to  the  Tigris.  He  also  rebuilt 
Calah,  his  capital,  and  left  a  record  of  his 
achievements  in  the  so-called  <  Standard  In- 
scription.^    See  Assyria;  Assyriology. 

ASVALAYANA,  also  ACVALYANA, 
ancient  Hindu  author.  He  is  supposed  to  have 
written  the  Srauta-Sutra  and  the  Grhya-Sutra 
of  the  Vedas. 

ASVIN,  or  ACVIN,  two  Vedic  divinities, 
Dasra  and  Nasatya.  They  were  the  husbands 
of  Surya,  daughter  of  the  sun  god,  and  they 
brought  the  light  of  the  sun  to  the  world  each 
morning.  They  could  cure  all  ills  of  the  flesh 
and  the  sickly  and  the  diseased  prayed  to  them 
for  health.  Consult  Bergaigne,  'La  religion 
vedique>  (Vol.  II.  Paris  1878-83) ;  Myriantheus, 
'Die  A^vins  oder  arischen  Dioskuren^  (Munich 
1876). 

ASWAL,  as'wal,  a  Hindu  name  of  the 
sloth-bear.    See  Bears. 

ASYLUM,  a  place  where  persons  flee  for 
protection.*  Under  the  Mosaic  dispensation 
cities  of  refuge  were  set  apart  to  which  the 
slayer  might  flee  so  that  innocent  blood  should 


not  be  shed,  in  case  the  person  was  not  worthy 
of  death  —  that  is,  in  case  the  act  was  acciden- 
tal and  not  malicious.  But  among  the  ancients, 
outside  of  the  Jews,  it  seems  that  temples, 
statues  to  the  gods,  and  altars  particularly  con- 
secrated for  such  purposes,  constituted  places 
of  refuge  for  persons  generally,  and  it  was 
deemed  an  act  of  impiety  to  remove,  forcibly, 
one  who  had  fled  to  such  an  asylum  for  protec- 
tion. However,  Tiberius  abolished  all  asylums 
except  the  temples  of  Juno  and  iCsculapius. 
These  asylums  finally  passed  over  to  the  Chris- 
tian world,  and  under  Constantine  the  Great 
all  Christian  churches  were  made  asylums  for 
all  those  who  were  pursued  by  officers  of  jus- 
tice or  the  violence  of  their  enemies,  and  the 
younger  Theodosius,  in  the  year  431,  extended 
these  privileges  to  all  courts,  gardens,  walks 
and  houses  belonging  to  the  Church.  In  the 
year  631  the  Synod  of  Toledo  extended  the 
limits  of  asylums  30  paces  from  every  church, 
and  this  privilege  afterward  prevailed  in 
Catholic  countries,  and  it  is  said  to  have  been 
a  strong  armor  of  defense  against  the  wild 
spirit  of  the  Middle  Ages,  and  not  without 
good  consequences  at  the  time  when  force  often 
prevailed  against  justice.  But  in  later  times 
as  other  and  better  .systems  of  procedure  in  the 
administration  of  justice  became  adopted,  asy- 
lums were  abolished  in  most  countries.  This 
seems  to  have  been  the  origin,  nature  and  ob- 
ject of  asylums,  and  such  the  common  accepta- 
tion of  the  term,  but  more  recently  in  some 
countries,  the  name  has  been  given  to  institu- 
tions for  the  protection  and  care  of  the  poor, 
blind,  deaf  and  dumb  and  lunatics  who  are 
incapable  of  taking  care  of  themselves. 

ASYLUM,  Right  of.  In  modem  interna- 
national  law  the  phrase  means  the  privilege  ex- 
tended to  foreign  legations,  whether  by  the 
law  of  nations  or  by  custom,  to  afford  snelter 
to  persons  who  are  subject  to  the  jurisdiction 
of  the  states  in  which  the  legations  are  located. 
Actually  no  person  may  claim  the  right  of  asy- 
lum but  the  legation  may  extend  its  protection, 
and  thus  the  modem  right  differs  greatly  from 
the  ancient. 

Asylum  in  Legations.— Prior  to  the  mid- 
dle of  the  17th  centuryj  diplomatic  agents 
based  their  claims  to  the  nght  to  grant  asylum 
to  fugitives  from  local  authorities  on  the  doc- 
trine of  the  extraterritoriality  of  the  official 
residence  —  that  is,  the  exclusion  of  the  domes- 
tic jurisdiction  of  one  state  from  the  precincts 
of  the  legation  of  another  state.  When  a  per- 
son took  refuge  within  a  legation  he  was  con- 
sidered to  be  under  the  protection  of  the  coun- 
try to  which  that  legation  belonged  and  dur- 
ing his  stay  to  be  absolutely  exempt  from  the 
operation  of  the  domestic  laws.  The  legation 
officials  might  surrender  him,  either  at  pleasure 
or  through  extradition  ((^.v.)  proceedings;  but 
any  attempt  to  capture  him  or  compel  his  re- 
lease by  force  was  deemed  an  invasion  of  the 
territory  of  the  state  to  which  the  legation  be- 
longed. Since  the  middle  of  the  17th  centuiy 
the  theory  of  extraterritoriality  in  this  respect 
has  been  abandoned  and  the  claim  to  exercise 
the  right  of  asylum  has  been  modified  greatly. 
Attempts  have  been  made  to  justify  the  ri^ht  of 
asylum  on  the  ground  of  the  inviolability  of 
diplomatic  agents,  but  while  the  legation  is  still 
deemed  to  be  exempt  from  local  jurisdiction 
and  an  asylum  for  the  diplomatic  agent  and  his 
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bona  fide  official  and  personal  household,  and 
while  others  for  a  time  may  gain  immunity 
from  arrest  bv  entering  a  legation,  the  opinion 
now  prevails  that  the  right  of  asylum  in  lega- 
tions does  not  apply  to  visitors  or  strangers 
temporarily  residing  with  the  agent  and  still 
less  to  fugitives  (save  perhaps  in  states  where 
the  government  is  insecure  or  where  frequent 
revolutions  occur)  and  that  fugitives  should 
be  surrendered  to  local  officials  on  demand  of 
the  proper  authorities.  The  United  States  has 
repeatedly  endeavored  to  secure  an  inter- 
national agreement  resjiecting  this  right  but  has 
failed,  owing  to  practices  prevailing  in  states 
outsiae  of  Europe  and  the  United  States.  The 
representatives  of  the  Powers  often  exercised 
the  right  in  Greece  during  the  revolution  of 
1862  and  in  Spain  during  various  periods  of 
anarchy ;  and  as  late  as  1895  the  British  Ambas- 
sador at  Constantinople  extended  the  privilege 
to  the  deposed  Grand  Vizier.  In  Asia  and  the 
South  and  Central  American  states  there  have 
been  numerous  instances  of  granting  asylum, 
but  even  in  these  states  asylum  for  other  than 
political  offenders  is  rarely  granted  and  then  it 
is  justified  by  the  states  exercising  it  on 
humane  rather  than  on  legal  grounds.  The 
United  States  has  discouraged  the  practice 
even  in  this  restricted  form  and  has  instructed 
its  diplomatic  agents  to  the  effect  that  *The 
privilege  of  immunity  from  local  jurisdiction 
does  not  embrace  the  right  of  asylum  for  per- 
sons outside  of  a  representative's  diplomatic  or 
personal  household.^  In  some  instances  the 
grant  of  asylum  is  regulated  by  treaty,  as  that 
of  1856  between  the  United  States  and  Persia, 
Article  VII  of  which  provides  that  *'^The  diplo- 
matic agjent  or  consuls  of  the  United  States 
shall  not  protect  secretly  or  publicly  the  sub- 
jects of  the  Persian  government,  and  they  shall 
never  suffer  a  departure  from  the  principles 
here  laid  down  and  agreed  to  by  mutiial  con- 
sent.'* In  no  case  is  a  minister  permitted  to 
offer  his  dwelling  as  a  resort  for  refugees  and 
if  a  fugitive,  uninvited,  should  apply  for  pro- 
tection, this  should  be  granted  only  if  his  life, 
be  in  imminent  danger  from  mob  violence  and 
only  during  the  continuance  of  such  danger. 

Asylum  in  Consulates.— Under  the  treaty 
of  1856  mentioned  above  no  consulate  is  to  be 
used  as  a  place  of  asylum  for  fugitives  from 
local  authorities,  but  other  treaties,  as  that 
with  Italy  in  1871,  state  that  such  offices  *shall 
never  serve  as  places  of  asylum.*  There  have 
been  some  extreme  cases,  as  in  Oriental  and 
South  American  states,  where  the  consulates 
have  been  used  as  asylums,  and  in  1903-04,  dur- 
ing the  Dominican  revolution,  when  political 
prisoners  were  threatened  with  execution,  a 
large  number  of  refugees  found  asylum  in  the 
United  States  and  British  consulates.  Since 
consuls  are  not  diplomatic  agents  they  are  not 
by  right  exempt  from  local  jurisdiction  and 
hence  cannot  claim  the  right  to  extend  asylum, 
but  they  are  sometimes  granted  immunities, 
though  more  as  an  act  of  courtesy  than  as  a 
conceded  right 

Asylum  on  Ships. —  In  some  respects  pub- 
lic ships,  such  as  snips  of  war,  are  similar  to 
legations^  so  far  as  the  ri^t  of  asylum  is  con^ 
cemed,  since  they  are  generally  conceded,  to  be 
exempt  from  the  local  jurisdiction  of  the  ports 
which  they  enter;  in  certain  cases  the  com- 
manders of  such  ships  may  extend  asylum  to 


refugees,  but  they  are  supposed  not  to  abuse 
the  local  hospitality  by  making  their  vessels 
places  of  refuge  for  offenders  against  the  laws. 
The  navy  regulations  state:  "The  right  of  asy- 
lum for  political  or  other  refugees  has  no 
foundation  in  international  law.  In  countries, 
however,  where  frequent  insurrections  occur, 
and  constant  instability  exists,  usage  sanctions 
the  granting  of  asylum ;  but,  even  in  the  waters 
of  such  countries,  officers  should  refuse  all  ap- 
plications for  asylum,  except  when  required  in 
the  interests  of  humanity,  in  extreme  or  excep- 
tional cases,  such  as  the  pursuit  of  a  refugee 
by  a  mob.  Officers  must  not  directly  or  in- 
directly invite  refugees  to  accept  asylum.* 
Under  modern  usage  asylum  on  private  ships 
is  not  permissible  and  even  though  a  vessel  be 
in  transit  criminals  aboard  such  vessels  are 
amenable  to  local  iurisdiction  for  crimes  com- 
mitted prior  to  embarkation.  Merchant  vessels 
are  not  exempt  from  local  jurisdiction  and  can- 
not claim  the  right  to  grant  asylum.  The  right 
of  neutrals  to  grant  asylum  to  belligerent 
forces  is  covered  by  The  Hague  Convention  of 
29  July  1899,  articles  57  to  59  of  the  regula- 
tions which  relate  to  the  taws  and  Customs  of 
War  on  Land.  See  Aliens;  Extradition; 
Extraterritoriality;  Intervention;  Neutral- 
ity; Refuge,  Cities  of;  Sanctuary. 
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(New  Yoric  1899);  Wilson,  G.  G.,  4ntema- 
tional  Law>  (New  York  1910). 

ASYMMETRIC  (as-i-mefrik)  SYS- 
TEM,  in  crystallography,  the  crystal  form 
now  more  commonly  called  *triclinic.'^  It  was 
called  asymmetric  because  it  has  no  plane  of 
symmetry.    See  Crystal. 

ASYMPTOTE,  Ss'Jm-tot  (from  three 
Greek  words,  meaning  *not  to  fall  with*  or 
coincide),  a  term  used  in  geometry  to  designate 
a  line  which  continually  approaches  a  curved 
line,  but  becomes  tangent  to  it  only  at  an  infinite 
distance.  Though  the  existence  of  such  a  line 
seems  paradoxical,  it  can  be  demonstrated  on 
the  strictest  mathematical  principles,  as  in  the 
case  of  the  hjrperbola  and  its  directrix.  The 
term  first  occurs  in  the  conic  sections  of  Apol- 
lonius.  Asymptotes  are  of  two  classes:  recti- 
linear and  curvilinear.  The  latter  class  includes 
the  spiral,  which  is  also  known  as  a  circular 
asymptote.  The  equation  of  the  rectilinear 
asymptote  referred  to  any  rectangular  axis  is 

y-y'=^(x-x').(i) 

in  which  x**  and  y"  denote  the  co-ordinates  of 

dy" 
the  point  of  contact,  and  ^ri   the  differential 

coefficient  of  the  ordinate  of  any  point  when  jr" 
and  y*  are  substituted  for  x  and  y.  The 
asymptote  idea  is  applied  also  to  surfaces. 


Digitized  by  V^OOQ IC 


486 


AT  ODDS  — ATALANTA 


AT  ODDS,  the  title  of  a  novd  by  the 
Baroness  Tautphceus  (1863),  dealing  with  the. 
vicissitudes  of  a  Bavarian  family  during  the 
stormy  epoch  from  Hohenlinden  to  Wagram. 
It  is  told  with  a  happy  ease  and  directness ;  and 
if  it  has  not  the  brilliancy  of  ^The  Initials,'  is 
not  less  clever  as  a  study  of  character. 

ATA,  the  people  of  the  Davao  district  in 
the  island  of  Mindanao,  Philit>pine  Islands. 
They  present  the  physical  characteristics  of  both 
the  negroid  Papuans  and  the  later  Malays,  from 
which  it  is  inferred  that  they  are  a  mixture  of 
both  races.  This  theory  is  still  further  borne 
out  by  the  fact  that  they  do  not  show  any  of 
the  homogeneity  of  a  tnbe,  but  are  broken  up 
into  various  isolated  groups,  some  of  these 
groups  speaking  a  dialect  only  distantly  similar 
to  the  speech  of  the  rest. 

ATACAMA,  a'ta-ka'ma,  the  name,  for- 
merly, of  two  South  American  provinces:  (1) 
A  northern  province  of  Oiile,  with  an  area  of 
more  than  29,000  square  miles.  This  was,  be- 
fore the  war  on  the  Pacific  (see  Chile),  the 
Chilean  part  of  the  great  Atacama  desert  region. 
(2)  A  BoHvian  department,  which  formerly 
extended  as  far  north  as  Peru,  and  east  to 
Argentina.  All  that  part  of  the  district  west 
of  the  Andes  was  ceded,  in  1884,  to  the 
Chileans,  and  formed  into  the  department  of 
Antofagasta.  The  former  capital,  Cobija, 
was  long  the  only  port  in  the  district;  but  the 
rival  port  of  Antofagasta,  founded  in  1870, 
rapidly  outstripped  it  (see  Antofagasta).  At 
present  the  Chilean  Atacama  is  bounded  on  the 
north  by  the  province  of  Antofagasta,  by  the 
Argentine  Republic  on  the  east,  by  the  province 
of  Coquimbo  on  the  south,  and  the  Pacific 
Ocean  on  the  west.  The  area  is  given  as  50,-- 
728  square  miles.  Saltpetre,  copper  and  silver 
are  the  most  important  products  of  the  mines. 
Capita],  Copiap6;  best  seaport,  Caldera.  Pop. 
65,000  to  66.000. 

ATACAMA,  a  desert  region  on  the  -west 
coast  of  South  America,  formerly  belonging 
partly  to  Bolivia,  partly  to  Chile,  but  now  be- 
longing wholly  to  the  latter.  It  lies  between 
the  Andes  and  the  sea  and  much  of  it  at  the 
height  of  3,000  to  5,000  feet  above  the  sea.  The 
surface  is  diversified  with  many  mountains. 
The  Salina  of  Atacama,  a  salt  morass,  mostly 
dried  up,  has  a  surface  of  1,084  square  miles, 
and  lies  at  the  hei^t  of  over  7,000  feet.  The 
best  and  most  recently  published  description  of 
•'the  lofty  Puna  de  Atacama,'  situated  between 
23''  and  26*"  S.  latitude,  is  in  the  ^Bulletin  of 
the  American  (xeographical  Society*  (VoL 
XLVI,  No.  3). 

ATACAMITB,  -tak'-,  a  mineral,  originally 
found  as  sand  in  the  Atacama  province,  in 
northern  Chile.  It  is  essentially  a  hydroxy- 
chloride  of  copper,  having  the  formula 
CuQa.3Cu(0H)i.  It  crystallizes  in  the  ortho- 
rhombic  system,  and  has  a  hardness  of  from  3 
to  3.5,  and  a  specific  gravity  of  3.76.  Atacamite 
is  green  in  color,  and  commonly  occurs  either 
massive  or  in  the  form  of  sand.  A  coating 
having  the  same  chemical  composition  is  formed 
on  metallic  copper,  as  the  result  of  prolonged 
exposure  to  sea-water  or  air.  Atacamite  ex- 
ists in  considerable  quantity  in  various  parts 
of  South  America,  and  in  Australia;  and  has 
been  used  to  some  extent  as  a  source  of  copper. 


In  the  United  States  it  is  found  at  Jerome, 
Ariz. 

ATAHUALPA  (d.  1533).  son  of  the 
famous  Inca  Emperor  Huayna  C^pac,  of  in- 
terest chiefly  because  of  his  unfortunate  career 
as  ruler  of  Peru.  On  the  death  of  Atahualpa's 
father  (1525),  his  half-brother  (Huascar) 
usurped  the  throne.  In  the  civil  war  that  im- 
mediately followed  between  the  followers  of 
the  two  claimants  —  a  long  stru^le  whose  de- 
tails are  not  clearly  recorded -rAtahualpa's  fac- 
tion gained  complete  victory.  The  usurper, 
Huascar,  was  taken  prisoner  and  confined  in 
the  strong  fortress  of  Xauxa.  The  massacre 
usual  under  such  circumstances  followed,  affect- 
ing all  the  royalists  who  had  sided  with  Huas- 
car. But  Atahualpa's  reign  was  proved  to  be 
neither  long  nor  happy.  Soon  after  he  had 
been  recognized  as  the  rightful  ruler  of  Peru, 
a  Spanish  Catholic  leader,  Pizarro,  came  to 
ur^e  upon  Atahualpa  to  embrace  the  Christian 
faith  and  become  a  vassal  of  Qiarles  V.  This 
proved  to  be  a  mere  pretext,  however,  for 
wresting  the  kingdom  from  the  young  ruler's 
hands.  Even  while  these  overtures  were  being 
made,  Pizarro's  army  had  already  mustered  at 
Cassamarca,  where  the  Inca  then  was.  Sud- 
denly, without  the  slightest  warning,  Pizarro 
gave  the  signal  for  attack.  The  Peruvians,^  of 
course,  were  absolutely  unprepared  to  with- 
stand this  prearranged  attack.  After  hundreds 
of  them  had  been  slain  and  their  king  made 
prisoner,  the  one-sided  onslaught  ceased. 
Atahualpa's  release,  however,  was  repeatedly 
put  off.  despite  his  readiness  to  pay  the  de- 
manded ransom  monejr.  It  would  seem  that 
Atahualpa,  while  still  in  captivity,  fostered  a 
counter-attack  upon  the  invaders  and  also  con- 
spired for  the  assassination  of  his  treacherous 
half-brother,  then  in  league  with  the  Spaniards. 
Accounts  of  his  intrigue  are  neither  clear  nor 
very  convincing.  At  any  rate,  it  was  on  these 
charges,  colored  with  the  accusation  of  heresy, 
that  Atahualpa,  after  a  mock  trial,  was  con- 
demned to  death.  He  was  burned  at  the  stake 
on  29  Aug.  1533.  Consult  Prescott's  ^History 
of  Peru*  and  Garcilasso  de  la  Vega's  *  Royal 
Commentaries  of  the  Incas.* 

AT  ALA,  the  heroine  in  a  romance  by 
Chateaubriand,  bearing  her  name  as  the  title. 
She  is  the  daughter  of  an  American  Indian 
diief .  The  braves  of  her  tribe  bring  into  camp 
a  prisoner,  the  chief  of  another  tribe.  She  falls 
in  love  with  him,  releases  him  and  flees  with 
him.  But  having  made  a  vow  to  her  (Christian 
mother  that  she  would  never  marry,  she  has 
no  alternative  between  breaking  her  vow  and 
leaving  her  lover.  Finally  she  commits  suicide. 
The  romance  was  first  published  in  the  news- 
paper Mercure  de  France   (1801). 

ATALANTA,  the  name  of  two  heroines 
in  Greek  mythology.  One  was  a  native  of  Ar- 
cadia, celebrated  for  her  skill  in  archery.  She 
slew  widi  her  arrows  the  Centaurs  Rhcecus  and 
Hylaus,  sailed  to  Colchis  with  the  Argonauts, 
and  was  present  at  the  chase  of  the  Caledonian 
boar,  which  she  first  wounded ;  hence  Meleager 
awarded  to  her  the  prize.  She  was  renowned 
for  her  beauty  and  swiftness  in  running.  She 
stipulated  that  every  candidate  for  her  hand 
should  run  a  race  with  her,  and  if  he  conquered 
her  she  was  his  own,  but  if  he  was  conquered 
he  was  doomed  to  death  at  her  hand.    Many 
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had  fallen  victims  in  the  attempt,  when 
Meilanion,  by  the  aid  of  Aphrodite,  overcame 
her.  The  goddess  gave  him  three  golden 
apples,  which  he  threw  behind  him,  one  after 
another,  as  he  ran.  Atalanta  stopped  to  pick 
them  up  and  Meilanion  reached  the  goal  before 
her.  Sne  accordingly  became  his  wife.  The 
other  Atalanta,  who  cannot  very  well  be  dis- 
tinguished from  the  preceding,  the  same  stories 
being  told  about  both,  is  connected  with  Boeotia 
and  Boeotian  localities.  She  is  said  to  have 
been  married  to  Hippomenes.  Consult  Morris, 
^Atalanta's  Race.^ 

ATALANTA  IN  CALYDON.  Swin- 
burne's ^Atalanta  in  Calydon,^  perhaps  the 
p:reatest,  certainly  the  best  known,  of  his  works, 
IS  a  lyrical  drama  after  the  Greek  model. 
Though  lacking  the  severe  nobility  and  re- 
straint of  Milton's  ^Samson  Agonistes,^  it  is 
more  purely  Greek  in  other  respects,  and  re- 
mains the  masterpiece  of  its  kind  in  all  modem 
poetry.  Published  in  1865,  when  the  poet  was 
28  years  old,  it  created  a  literary  sensation  com- 
parable only  to  that  of  ^Childe  Harold^  and 
brought  to  Swinburne  a  fame  almost  as  sudden 
and  splendid  as  that  of  Byron.  No  English 
poet  has  surpassed  Swinburne  in  familiarity 
with  both  the  spirit  and  form  of  Greek  litera- 
ture; and  ^Atalanta'  reads  not  like  an  imitation 
of  some  remote  and  inimitable  original,  but 
like  the  spontaneous  utterance  of  a  poet  who 
feels  like  a  Greek,  has  a  Greek  story  to  tell, 
and  inevitably  expresses  himself  in  a  Greek 
form.  The  plot,  founded  on  the  story  of  the 
hunting  of  the  wild  boar  of  Calydon  as  told  by 
Homer  and  later  t^  Ovid,  is  tragic,  simple  and 
replete  with  all  the  elements  of  passion,  and  is 
handled  with  superb  skill,  from  the  first  en- 
trance of  the  mother  Althea,  with  her  forebod- 
ing of  woe,  to  the  final  dirge  over  her  dying  son 
Meleager.  The  blank  verse  of  the  recitative 
abounds  with  subtle  and  varied  harmonies  un- 
surpassed in  modem  English  poetry.  The 
choral  passages,  while  perhaps  more  intimately 
related  to  the  action  than  those  of  Euripides, 
are  less  so  than  those  of  ^schylus  and  Soph- 
ocles. Eulogy  has  exhausted  itself  over  the 
lyrical  power  and  splendor  of  the  choruses  in 
Atalanta,  which  surpass  even  Shelley  in  vehe- 
mence and  richness  and  which  added  new  re- 
sources to  English  verse.  The  irresistible 
melody  of  such  lyrics  as  *When  the  hounds  of 
spring  are  on  winter's  traces,*  ^Before  the  be- 

S'nning  of  years,'  «We  have  seen  thee,  O  Love, 
ou  art  fair,'  show  what  music  our  language 
may  become  in  the  hands  of  a  master.  It  is 
doubtful  if  any  single  work  ancient  or  modem 
offers  a  greater  variety  of  metrical  effects.  What 
may  be  termed  the  theology  of  *  Atalanta,  >  with 
its  bitter  arraignment  of  fate  and  its  hatred  of 
the  gods,  is  scarcely  classic,  though  here  and 
there  such  a  note  is  sounded  by  Euripides. 
Swinbume  has  here  injected  into  the  drama 
something  of  his  own  pessimism  and  his  re- 
bellion against  established  beliefs.  A^in,  while 
the  story,  the  form,  the  general  sentiment  and 
many  of  the  details  of  ^Atalanta ^  are  purely 
Greek,  the  style,  incomparably  splendid  as  it  is, 
lacks  on  the.  whole  the  conciseness  and  restraint 
of  Greek  tragedy.  However^  such  faults,  if 
faults  they  be,  are  negligible  in  a  work  which 
stands  as  one  of  the  most  remarkable  achieve- 
ments of  modern  poetry.  Consult  Gosse,  ^Life 
of  Swinbume,^  (ch.  4) ;  Wratislaw,  Theodore, 


^Algernon  Charles  Swinburne,  Study > ;  Thomas, 
Edward,  *  Algernon  Charles  Swinburne,  Criti- 
cal Study' ;  Pound,  Olivia,  <On  the  Applica-  . 
tion  of  the  Principles  of  Greek  Lyric  Tragedy 
in  the  Qassic  Dramas  of  Swinburne'  (Uni- 
versity of  Nebraska  Studies,  Vol.  XIII). 

Marion  Tucker. 

ATAMAN,  the  title  of  the  chief  of  the 
Cossack  tribes.    See  Hetman. 

ATARGATIS,  a  Syrian  deity  referred  to 
in  the  Apocrypha.  She  is  generally  described 
as  the  *fish  goddess.*^  The  name  is  derived  by 
compounding  two  divine  names:  the  first  part 
being  a  form  of  the  Himyaritic  *Athtar,*  the 
equivalent  of  the  Old  Testament  «Ashtoreth,* 
and  the  Phoenician  ^Astarte,^  with  the  feminine 
ending  omitted;  and  the  second  is  a  Palmyrene 
name  *Athe*  (i.e.,  tempus  opportunum)  which 
occurs  as  part  of  many  compounds.  This  simi- 
larity of  the  first  syllable  has  led  to  the  confu- 
sion of  the  goddess  with  Astarte.  The  origin 
of  both  deities  is  probably  the  same.  A  plau- 
sible hypothesis  is  that  after  the  political  ex- 
tinction of  the  Semites  and  the  consequent  de- 
terioration of  the  cult  of  Astarte,  it  was  found 
necessary  to  perpetuate  some  of  the  leading 
features  of  such  a  widespread  and  deep-rooted 
cult.  The  fertility  and  life-giving  power  of 
water  was  one  of  the  most  familiar  of  the  con- 
ceptions of  the  world  of  thought  and  fancy  of 
wJcuch  Astarte  was  the  centre,  the  idea  being 
in  a  large  measure  suggested  by  the  mysterious 
origin  and  fecundity  of  fish.  These  conse- 
quently figure  very  larp^ely  among  other  elements 
in  the  cult  of  Atargatis  which  replaced  but  did 
not  supersede  the  worship  of  Astarte.     Atar- 

Stis  nad  a  temple  at  Camion  in  Gilead  (1 
ace.  V,  24,  and  2  Mace  xii,  26,  but  the 
proper  home  of  the  goddess  was  not  Palestine 
but  Syria,  at  Hierapolis  where  she  had  a  great 
temple  and  a  large  following.  From  Syria  her 
worship  extended  to  Greece,  Italy,  Sicily  and 
even  to  the  farthest  northern  limits  of  the 
Roman  empire,  carried  no  doubt  by  the  Syrian 
merchants,  slaves  and  mercenary  troops.  The 
legends  concerning  her  origin  are  numerous  and 
of  an  astrological  character,  intended  to  ac- 
count for  the  Svrian  dove-worship  and  absti- 
nence from  fish.  According  to  the  story  in 
Atheoaeus  VIII,  37,  she  is  derived  from  &Tep 
rdrwJor,  (without  Gratis),  a  queen  who  is  said 
to  have  forbidden  the  eating  of  fish.  Diodurus 
Siculus  tells  how  she  fell  in  love  with  a  youth 
who  was  worshipping  at  the  shrine  of  Aphro- 
dite, and  by  him  be^me  the  mother  of  Semi- 
ramis,  the  Assyrian  Queen,  and  how  in  shame 
she  flung  herself  into  a  pool  at  Ascalon  and  was 
changed  into  a  fish.  In  another  story  she  was 
hatched  from  an  egg,  found  by  some  fish  in  the 
Euphrates  and  by  them  pushed  ashore,  where 
it  was  hatched  oy  a  dove.  Out  of  gratitude 
she  persuaded  Jupiter  to  transfer  the  fish  to 
the  Zodiac  (cf.  Ovid,  Fast  II,  459-474;  Metam 
V,  331).  The  source  of  the  (Thaboras  River  was 
worshipped  also  as  the  place  where  Atargatis 
bathed  after  her  marriage  with  Hadad  (Baal). 
It  was  said  that  the  waters  gave  out  a  sweet 
odor  and  were  full  of  sacred  fishes.  Together 
with  Hadad,  she  is  the  protecting  deity  of  the 
community,  wearing  a  mural  crown.  She  is 
the  ancestor  of  the  royal  house,  the  founder  of 
social  and  reli^ous  life,  the  goddess  of  genera- 
tion   and    fertility    (hence    the    prevalence    of  ^ 
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phallic  emblems)  and  the  inventor  of  useful 
appliances.  Not  unnaturally  she  is  identified 
with  the  Greek  Aphrodite.  By  a  conjunction 
of  these  many  functions,  she  becomes  ultimately 
a  great  Nature  goddess,  analogous  to  Cybele 
and  Rhea ;  in  one  aspect  she  typifies  the  function 
of  water  in  producing  life;  in  another,  the  uni- 
versal mother-earth  (Macrobius,  Saturn  1,  23)^ 
in  a  third,  the  power  of  destiny.  Consult  articles 
in  Herzog-Hauck,  <Realencyklopadic>  (1897) ; 
Robertson-Smith,  < Religion  of  the  Semites^ 
(2d  ed,,  pp.  172-75,  London  1914)  and  in  the 
English  Historical  Review,  1887;  Pietschmann, 
<Geschichte  der  Phonizier^  (1889). 

ATAULFUS,  ATAULF,  or  ADOLF, 

King  of  the  Visigoths.  The  date  of  his  birth 
is  unknown.  He  was  the  brother-in-law  of 
Alaric,  whom  be  assisted  in  the  sieges  of  Rome. 
After  Alarc's  death  he  went  to  Gaul  and 
married  Galla  Placidia,  sister  of  the  emperor, 
June  414.'  In  the  same  year  he  went  to  Spain 
and  was  assassinated  at  Barcelona  in  415. 

ATAVISM  (Latin  atavus;  originally  *an- 
cestor,»  later  specialized  as  "great-great-great- 
grandfather*) ;  in  biologVj  the  reappearance  in 
an  organic  being  of  specific  ancestral  peculiari- 
ties which  have  not  appeared  in  intermediate 
generations,  or  of  peculiarities  of  ancestral  side 
branches  not  represented  in  the  direct  line.  It 
is  often  loosely  used  as  synonymous  with  rever- 
sion, but  in  scientific  usage  the  latter  is  not 
the  reappearance  of  single  characteristics,  and 
certainly  not  of  abnormal  ones,  but  the  return  in 
general  type  to  the  primitive  type  from  which 
9ie  special  race  was  evolved.  In  this  sense,  it 
may  be  said  that  reversion  is  the  extreme 
backward  limit  of  atavism.  For  example,  the 
birth  of  a  six-fingered  child  with  a  six-fingered 
grandfather  or  uncle  but  normal  parents  would 
be  atavism;  but  the  approach  of  human  beings 
left  on  a  desert  island  to  the  prognathous  and 
hairy  tjrpe  of  the  simians,  were  it  conceivable, 
would  be  reversion.  Sometimes  the  two  are 
hardly  to  be  discriminated ;  thus,  the  appearance 
of  a  tail-bone  or  pointed  ears  would  be  an 
atavism  recalling  the  primitive  type,  as  are 
horses  with  toes,  yet  not  quite  a  reversion.  A 
true  reversion  is  the  banded  pigeon  which  is  a 
frequent  «sport»  among  fancy  breeds ;  and  the 
still  commoner  mongrel  *yellow  dog,*  a  rever- 
sion to  the  jackal  type.  Atavisms  are  part  of 
the  perpetual  family  wonders,  the  reproduction 
of  minute  special  features,  habits,  tricks  of  be- 
havior, even  tastes  and  fashions  of  speech,  char- 
acteristic of  distant  relatives  or  far-back  ances- 
tors, but  perhaps  obliterated  for  long  periods. 
In  sociology,  especially  criminology,  the  word  is 
used  precisely  in  the  sense  of  reversion  to  primi- 
tive instincts  and  passions,  supposed  to  be  over- 
laid or  suppressed  by  civilization.  The  criminal 
on  this  theory  is  a  being  who  has  lost  his 
evolved  characteristics,  and  gone  backward  to 
the  primitive  savage.  This,  however,  has  too 
many  flaws  to  be  scientifically  acceptable. 

ATAXIA,  an  irregularity  of  function,  but 
the  term  is  usually  applied  to  incoordination  of 
muscular  movements.  It  is  a  phenomenon  seen 
in  many  disordered  states  of  the  body  and  not 
confined  to  the  one  disease,  locomotor  ataxia. 
Thus,  ataxia  is  a  common  symptom  of  alco- 
holic intoxication.  Two  forms  of  ataxia  may 
be  distinguished,  static  and  motor.  In  static 
ataxia  there  is  an  irregularity  in  the  mainte- 


nance of  attitudes  and  positions.  This  form  of 
ataxia  is  common  in  chronic  cocaine  poisoning 
and  is  present  in  some  severe  cases  of  chorea, 
or  Saint  Vitus'  dance.  The  patients'  limbs  seem 
to  give  way  beneath  them  and  there  is  a  restless 
irregularity  in  attitude  and  pose.  Static  ataxia 
is  also  a  symptom  in  certain  types  of  insanity, 
notably  the  disease  termed  catatonia.  Motor 
ataxia  is  a  much  commoner  form  of  this  con- 
dition. In  alcoholic  intoxication  it  is  well  de- 
veloped and  the  loss  of  control,  largely  due  to 
diminution  of  the  function  of  the  sensory 
nerves,  is  too  well  known  to  need  description. 
In  a  number  of  diseases  of  the  nervous  system 
ataxia  of  the  muscles  of  the  arms,  lips,  tongue, 
trunk  and  lower  limbs  is  a  prominent  symptom. 
Ataxia  is  to  be  distinguished  from  loss  of  the 
sense  of  equilibrium.  See  Cerebellum;  Co- 
ordination; Equilibrium;  Hemiplegia;  Loco- 
motor Ataxia;  Sclerosis. 

ATBARA,  ^t-ba'r^  (Bahr-el-Agwad,  or 
Black  River),  an  important  tributary  of  the 
Nile.  It  rises  in  Abyssinia  to  the  northwest  of 
Lake  Tzana,  flows  to  the  north,  receiving  sev- 
eral large  tributaries,  especially  the  Mardb  and 
Tacazz^,  and  enters  the  Nile  lat  17**  N.  Here 
Lord  Kitchener  defeated  the  Mahdists  8  April 
1898. 

ATCHAFALAYA,  Sch'fi-fa-ll'ya,  a  river 
in  Louisiana,  an  outlet  of  the  Red  River.  It 
flows  southward  through  Grand  Lake,  and 
enters  the  (kilf  of  Mexico  by  Atchafalaya  Bay. 
Its  length  is  estimated  at  250  miles  and  it  is 
supposed  to  have  been  formerly  the  principal 
channel  of  the  Red  River. 

ATCHEEN,  a  province  of  the  Dutch 
Indies,  until  1873  an  independent  state  in  the 
northwest  part  of  Sumatra.  Area  20,544  square 
miles,  and  containing  a  population  of  over 
500,000.    See  Achin. 

ATCHISON,  David  Rice,  American  legis- 
lator: b.  Frogtown,  Kv.,  11  Aug.  1807;  d.  26 
June  1886.  He  was  educated  for  the  bar,  and 
began  practising  in  Missouri,  in  1830.  He  was 
elected  to  the  legislature  in  1834  and  1838 ;  was 
appointed  judge  of  the  Piatt  Coun^  Circuit 
Court,  and,  in  1843,  while  holding  this  office, 
was  appointed  United  States  senator  to  fill  a  va- 
cancy. He  was  twice  elected  to  the  last  office, 
and  during  several  sfessions  was  president  pro 
tempore  of  the  Senate.  During  Sunday  4 
March  1849,  he  was  the  legal  President  of  the 
United  States,  as  General  Taylor,  the  President- 
elect, was  not  sworn  into  office  until  the  f ollow* 
ing  day.  Senator  Atchison  became  conspicuous 
in  the  slavery  debates  and  in  the  Kansas-Ne- 
braska struggle,  because  of  his  strong  pro-slav- 
ery views.  The  city  of  Atchison,  Kan.,  was 
named  after  him. 

ATCHISON,  Kan.,  city  and  countv-seat  of 
Atchison  County,  on  the  Missouri  River,  20 
miles  above  Fort  Leavenworth,  and  on  the 
Atdiison,  Topeka  and  Santa  F6,  the  Chicago, 
Rock  Island  and  Pacific,  the  Burlington  and 
Quincy  and  other  railroads.  The  city  is  beau- 
tifully situated  on  the  «Great  Bend»  of  the  Mis- 
souri River,  and  because  of  its  excellent  river 
and  extensive  railroad  facilities  it  is  an  import- 
ant commercial  centre,  and  one  of  the  principal 
cities  of  the  State.  It  exports  large  quantities 
of  graiij,  flour,  livestock,  coal,  lumber,  fruit 
and  general  agricultural  produce.    The  whole- 
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sale  trade  of  the  city  in  groceries,  drugs,  hard- 
ware, etc.,  is  also  very  extensive,  representing 
annually  more  than  $50,000,000.  The  manufac- 
turing interests  of  Atchison  are  important,  there 
being  over  50  large  industrial  establishments, 
including  grain  elevators,  flouring-mills,  foun- 
dries, railroad  shops,  carriage  works,  brick 
yards,  furniture,  broom  and  harness  factories, 
etc.  The  United  States  census  of  1914  recorded 
60  manufacturing  establishments  of  factory 
grade,  employing  859  persons,  of  whom 
684  are  wage  earners,  receiving  ^3,000 
axmually  in  wages.  The  capital  invested 
aggregates  $2,073,000,  and  the  value  of 
the  year's  output  was  $3,899,000.  The  city 
contams  many  attractive  buildings,  notably 
the  county  courthouse  and  government  build- 
ing, and  the  union  depot  erected  at  a  cost  of 
$140,000.  The  Missouri  River  is  bridged  by  a 
noteworthy  structure  some  1,200  feet  long. 
There  are  three  parks  in  the  city  —  Forest  City 
and  Central ;  three  banks  with  a  combined  cap- 
ital of  $300,000  and  an  annual  business  of 
$7,000,000;  daily,  weekly  and  monthly  periodi- 
cals, and  gas,  electric-light,  sewer,  water  and 
electric  railway  plants.  Atchison  is  the  seat  of 
the  State  Soldiers'  Orphans'  Home;  Wells'  In- 
sane Asylum;  Allaman's  Hospital;  Midland 
College  (Lutheran)  ;  Saint  Benedict's  College 
(Roman  Catholic)  ;  Mount  Saint  Scholastica's 
Academy  (Roman  Catholic)  ;  has  a  fine  public 
library  and  an  excellent  system  of  public  educa- 
tion (8  public  and  3  parish  schools).  The 
school  board  is  chosen  by  popular  vote.  The 
city  is  governed  by  a  mayor  elected  every  two 
years,  and  a  municipal  council  of  10  members. 
The  mayor  appoints  the  administrative  officials 
who  are  subject  to  confirmation  by  the  city 
council.  "The  city  was  first  settled  in  1854  and 
was  named  in  honor  of  Senator  D.  R.  Atchison. 
It  was  incorporated  as  a  city  in  1859.  Pop. 
(1910)  16,429;  (1914)  17,000. 

ATCHISON,  TOPEKA  &  SANTA  Fft 
RAILWAY,  The,  one  of  the  most  important 
railways  in  the  United  States,  and  including  a 
long  hst  of  atixiliary  companies.  The  charter 
was  granted  3  March  1863,  the  route  prescribed 
being  from  Atchison  on  the  Missouri  River  to 
the  western  boundary  of  the  State  of  Kansas, 
in  the  direction  of  Santa  Fe,  N.  Mex.,  a 
distance  estimated  at  500  miles.  The  time  for 
completion  was  limited  to  10  years,  which  ex- 
pired 3  March  1873.  Five  years  and  six  months 
were  allowed  to  pass  without  commencing 
operations.  In  September  1868  the  charter  was 
transferred  to  new  parties.  In  1869,  28  miles 
were  built;  in  1870,  34  miles;  in  1871,  75  miles. 
The  western  boundary  of  Kansas  not  having 
been  established,  it  was  estimated  that  the  re- 
mainder to  be  built,  with  only  one  year  for  the 
completion  of  the  road  and  telegraph  line  which 
was  to  accompany  it,  was  345  miles.  By  great 
effort  the  means  were  provided,  and  the  work 
completed  with  rapidity  then  unprecedented,  and 
the  cars  were  run  over  the  entire  line  from  the 
Missouri  River  to  Colorado,  about  470 
miles,  on  28  Dec.  1872.  thereby  saving  the 
land  grant,  which  would  have  been  forfeited 
had  the  road  not  been  completed  before  3 
March  1873.  The  road  was  remarkably  well 
built,  much  better  than  the  majority  of  western 
railways  at  that  time,  and  in  general  construc- 
tion bore  comparison  with  the  best  roads  either 
east  or  west    It  ran  for  the  greater  part  in  the 


valley  of  the  Arkansas  River,  with  easy  grades 
and  curves,  and  almost  immediately  developed 
an  amount  of  business  that  surprised  the  owner- 
ship and  the  public.  The  part  which  this  rail- 
way has  had  in  the  building  up  of  Kansas, 
Colorado  and  other  sections  through  which  it 
runs  cannot  be  overestimated.  It  opened  vast 
tracts  of  productive  land  to  settlement,  and 
drew  a  large  emigration  from  the  East  to  that 
region,  where  thriving  towns  and  fertile  farms  . 
took  the  place  of  what  had  been  a  desert.  The 
road  acquired  a  large  share  of  through  business 
in  1876  by  leasing  the  Pueblo  &  Arkansas  Valley 
and  the  Kansas  City,  Topeka  &  Western.  Steel 
rails  were  adopted  in  place  of  iron,  and  neither 
effort  nor  expense  were  spared  to  bring  the 
road  up  to  the  highest  standard. 

The  growth  of  the  Atchison,  Topeka  & 
Santa  Fe  in  40  years  is  shown  by  recent  statis- 
tics. In  1875  the  gross  earnings  of  the  system 
were  $1,500,000,  operating  expenses  $700,000; 
and  net  earnings  $800,000;  in  1917  the  gross 
earnings  were  $156,179,120;  operating  expenses 
$96,333,568;  and  net  earnings  $51,321,917.  The 
growth  of  mileage  has  been  equally  rapid.  In 
1875  the  road  only  extended  from  Kansas  City 
and  Atchison  to  Wichita  and  Pueblo,  711  miles. 
On  30  June  1902  the  main  track  mileage  oper- 
ated was  about  7,900.  On  30  June  1917  it  had 
increased  to  11,261.98  miles,  the  difference  repre- 
senting new  lines.  The  rolling  stock,  about  38 
years  ago,  consisted  of  38  locomotives  and  1,028 
cars,  including  two  Pullmans.  By  recent  figures 
(30  June  1915)  it  was  2,105  locomotives  and 
72,748  cars.  Locomotive  repairs  were  $60,000 
in  the  early  period,  and  $7,639,717.69  in  the 
present.  Grain  shipments  in  1875  were  28,400 
tons,  and  were  by  later  figures  2,862,382  tons. 
live  stock  jumped  from  8/,500  head  to  1,200,- 
420  head.  Passenger  and  freight  figures  showed 
proportionate  increase.  These  figures  give  an 
idea  not  only  of  the  growth  of  the  Atchison, 
Topeka  &  Santa  Fe  system,  but  also  of  the 
stndes  made  by  the  western  United  States  in 
the  past  40  years. 

In  one  of  the  reports  of  the  Atchison,  To- 
peka &  Santa  Fe  Railway  Company,  President 
Edward  P.  Ripley  said :  * 

^The  large  increase  in  the  system  earnings 
reflects  the  rapid  growth  of  the  territory  served 
by  your  lines  in  population  and  wealth,  and  this 
growth  is  likely  to  continue.  Many  miles  of 
your  main  lines  are  fed  by  but  few  branches 
and  extensive  territory  that  should  furnish 
profitable  traffic  to  the  system  still  remains,  in 
a  great  measure,  undeveloped  for  want  of  ade- 
quate railroad  facilities.  The  construction  of 
additional  branches  and  feeders  will  be  desira- 
ble in  the  near  future,  in  order  to  increase  the 
earnings  of  the  system  and  strengthen  its  posi- 
tion, and  in  order  to  furnish  additional  trans- 
portation facilities  to  the  growing  territory 
through  which  the  system  extends.  Further- 
more, the  traffic  on  your  main  lines  has  become 
so  dense  that  the  construction  of  second  tracks 
and  provision  for  additional  equipment  will 
soon  be  imperative.  Since  the  year  1896  more 
than  $30,000,000  of  surplus  net  income  has  been 
applied  to  the  development  and  enlargement  of 
ypur  properties,  and  it  is  expected  that  a  con- 
siderable amount  of  surplus  net  income  will  be 
applied  in  like  manner  hereafter;  but  it  is  the 
opinion  of  your  directors  that  additional  capital 
should  be  obtained  during  the  next  few  years  t 
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for  the  porposes  above  referred  to,  and  it  is 
believed  that  the  expenditure  of  this  capital 
will  result  in  a  substantial  increase  of  the  sur- 
plus net  income  of  the  company.' 

In  the  fiscal  year    1916-17    the    company's 
operating  expenses  consisted  of  $19,119,336  for 
"''5,273,168  tor  equipment. 


maintenance  of  way,  .     ,      .  .    _ 

^,780,823  for  traffic,  $45,910,504  for  transporta- 
tion, and  $3,494,122  for  general  expenses. 

ATE,  a'te,  among  the  Greeks  the  goddess 
of  hate,  injustice,  cnme  and  retribution.  Ac- 
cording to  Homer  she  was  the  daughter  of 
Zeus,  but  according  to  Hesiod,  the  daughter 
of  Eris  (Strife).  She  was  a  vengeful  goddess 
and  was  banished  from  Olympus  by  Zeus, 
whom  she  had  induced  to  take  an  oath  of 
which  he  subsequently  repented.  Her  influence 
was  always  pernicious,  and  in  her  joumeyings 
over  the  earth  she  afflicted  mankind,  but  she 
was  followed  by  other  goddesses,  the  benevo- 
lent dau^ters  of  Zeus,  who  restored  those  who 
had  come  under  Ate's  evil  influence. 

ATELES,  a  genus  of^  South  American 
monkeys  of  the  division  with  long  prehensile 
tails,  to  which  the  name  Sapajou  is  sometimes 
collectively  applied.  The  head  is  round,  and  the 
facial  angle  about  60  degrees ;  the  limbs  are  re- 
markably long  and  slender,  upon  which  account 
the  English  name  of  spider  monkey  is  some- 
times used  as  a  generic  designation;  the  fore- 
limbs  are  either  destitute  of  a  thumb  or  have  a 
rudimentary  one, 

ATELESTITE,  a  native  basic  arsenate 
of  bismuth,  having  the  formula  3Bi909.AsBOf. 
2HiO.  It  is  yellow  in  color,  and  translucent 
with  an  adamantine  lustre. '  It  occurs  in  small 
monoclinic  crystals,  at  Schneeberg,  Saxony. 

ATELIERS  NATIONAUX,  ^-t€-li&' 
nasyo'no',  national  workshops  established  by 
the  provisional  gdvemment  of  France  in  1848. 
Previous  to  the  outbreak  of  the  revolution  of 
February  1848,  there  had  been  two  years  of  scar- 
city, inundations  and  commercial  crisis.  Ateliers 
nationaux,  or  national  workshops,  were  opened 
at  once.  The  workmen  were  organized  under 
lieutenants  and  brigadiers  of  their  election.  The 
number  of  applicants  including  arrivals  from 
the  provinces  at  length  exceeded  100,000  and  the 
total  expense  reached  nearly  16,000,000  francs. 
The  men  were  employed  on  roads,  railways, 
earthworks,  etc.,  but  it  was  impossible  to  find 
work  for  the  whole,  and  a  great  part  of  the 
labor  was  unprofitable.  There  were  besides 
30,000  to  40,000  women  employed  in  prepar- 
ing articles  of  outfit  for  the  army,  whose  work 
left  only  a  trifling  loss.  In  June  the  Constit- 
uent Assembly  resolved  upon  the  immediate 
closing  of  the  ateliers.  This  rash  step  pro- 
voked the  insurrection  of  the  Red  Republicans 
(23-26  June),  suppressed  by  General  Cavaig- 
nac^  with  fearful  slau^ter.  In  Lyons  the 
ateliers  were  closed  without  disturbance,  but 
in  some  other  towns  trouble  was  occasioned. 

ATELLANf  FABUL^  (called  also 
Oscan  plays),  a  kind  of  li^t  interlude  between 
tragedy  and  comedy,  performed  by  ^  f reebom 
young  Romans.  This  kind  of  a  play  is  said  to 
have  originated  in  Alella.  a  city  of  the  Oscans, 
between  Capua  and  Naples,  and  a  few  discon- 
nected fragments  are  all  that  remain  of  a  na- 
tional Italian  comedy,  consisting  of  farce  sea- 
soned by  satire. 


ATESHGA  (the  place  of  fire),  a  place 
much  revered  by  Persian  fire-worshippers.  It 
is  on  the  peninsula  of  Apsheron,  on  the  west 
coast  of  the  Caspian,  and  is  visited  by  large 
numbers  of  pilgrims,  who  bow  before  the  sacred 
flames  issuing  from  the  bituminous  soil 

ATH,  at,  town  of  Belgium,  14  miles  from 
Mons.  It  has  a  hospital  and  college  and  import- 
ant manufactures  of  linen,  lace,  cutlery,  soap 
and  large  hammers.  It  was  formerly  a  fortress. 
Pop.  at  outbreak  of  European  War  about 
12,000. 

ATHA,  a  false  prophet  in  the  reign  of 
the  Caliph  Mehedy,  or  his  predecessor,  Al- 
mansur.  He  taught  the  doctrine  of  metem- 
psychosis, and  claimed  to  be  an  incarnation  of 
divinity.  He  had  lost  one  of  his  eyes,  on  ac- 
count of  which  he  always  wore  a  veil,  whence 
he  received  the  epithet  of  Mokanna.  He  is  the 
hero  of  Moore's  ^Veiled  Prophet  of  Khorassan* 
in  <Lalla  Rookh.> 

,  ATHABASCA,  athVbasTca,  formerly  a 
district  in  northwestern  Canada  formed  in 
1882  and  enlarged  m  1895.  On  1  Sept.  1905 
the  province  was  divided,  the  westerly  portion 
beinjf  united  to  Alberta  (q.v.),  and  the  easterly 
IK)rtion  combined  with  Saskatchewan  and  As- 
siniboia  to  form  the  province  of  Saskatchewan 
(q.v.). 

ATHABASCA,  (1)  the  name  of  a  river 
in  northwestern  Canada  which  has  its  source  in 
the  eastern  slopes  of  the  Rocky  Mountains, 
near  Mount  Brown,  pursues  a  tortuous  course 
to  the  north  till  it  falls  into  Lake  Athabasca. 
(2)  The  name  of  a  Canadian  lake,  in  the  north- 
west territories,  also  called  Lake  of  the  Hills, 
230  miles  in  length  and  averaging  14  miles  in 
width.  Near  its  southwestern  extremity  it  re- 
ceives the  Athabasca  River  and  discharfres  its 
waters  northward  by  the  Great  Slave  River. 
The  north  shore  is  high  and  rodcy  and  thicjcly 
wooded  with  firs  and  poplars,  etc.,  the  south 
shore  is  level. 

ATHABASCA  PASS,  a  narrow  passage 
in  the  Canadian  Rocky  Mountains,  between 
Mount  Brown  and  Mount  Hooker.  It  crosses 
the  boundary  between  the  district  of  Alberta 
and  British  Columbia. 

ATHALARIC,  a  king  of  the  Ostrogoths: 
b.  516;  d.  534.  He  was  the  grandson  of 
Theodoric  the  Great  and  succeeded  him  on  the 
throne,  but  died  at  the  early  age  of  18  from 
dissipation. 

ATHALIAH,  the  daughter  of  Ahab.  King 
of  Israel,  and  wife  of  Joram,  King  of  Judah. 
She  was  a  woman  of  abandoned  character,  and 
fond  of  power,  who,  after  the  death  of  her  son 
Ahaziah,  opened  her  way  to  the  throne  by  the 
murder  of  42  princes  of  the  royal  blood.  She 
reigned  six  years ;  in  the  seventh  the  high  priest 
Jehoiada  placed  Joash,  the  young  son  of  Aha- 
ziah, on  the  throne  of  his  father.  AthaUah, 
attracted  by  the  noise  of  the  people  who  were 
crowding  to  the  coronation  of  Joash,  entered 
with  them  into  the  temple,  where  the  ceremony 
was  going  on.  At  the  sight  of  the  new  king, 
surrounded  by  priests,  Levites,  great  oflicers  of 
the  kingdom,  and  the  joyful  people,  she  was 
beside  herself ;  she  tore  her  hair,  and  cried  out, 
•Treason !»  Jehoiada  ordered  her  to  be  imme- 
diately led  from  the  temple  by  the  officers,  and 
commanded  that  all  who  should  offer  to  defend 
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her  should  be  slain ;  but  she  was  put  to  death 
at  the  gate  of  the  palace  without  opposition. 
The  altars  of  Baal,  which  she  had  erected,  were 
thrown  down,  and  the. worship  of  God  restored 
(about  877  b.c)  (2  Kings  viii,  ix).  This  story 
is  the  theme  of  Racine's  ^Athalie,^  written  at 
the  request  of  Madame  de  Maintenon. 

ATHALIE.  This  drama  by  Racine  was 
called  by  Voltaire  •the  masterpiece  of  the 
human  intellect'  and  by  Boileau  Racine's  ^ost 
beautiful  work.*  Most  modem  critics  would 
accord  it  at  least  the  second  place  among  his 
dramas.  But  it  was  slow  in  winning  general 
recognition.  After  his  ^ Esther^  had  been  pro- 
duced with  much  6clat  in  1689  by  the  aristo- 
cratic young  ladies  of  Madame  de  Maintcnon's 
foundation  at  Saint  Cyr,  Louis  XIV  ordered 
the  poet  to  compose  for  the  same  amateur  stage 
a  new  tragedy  drawn  also  from  the  Scriptures. 
Two  years  later  <AthaUe>  was  ready,  but 
Madame  de  Maintenon  had  conceived  scruples 
as  to  the  disturbing  effect  of  dramatic  repre- 
sentations on  her  educational  wards.  It  was 
accorded  only  a  chamber  performance  with- 
out costumes  in  1691,  and  passed  almost  un- 
noticed. Had  the  express  will  of  king  and 
author  been  followed,  the  French  stage  would 
have  been  permanently  deprived  of  a  great 
masterpiece.  It  was  first  presented  to  the 
theatre-going  public  3  March  1716.  The  sub- 
ject of  the  play  is  the  revolt  of  the  loyalist 
priesthood  under  Jehoiada  against  the  usurping 
Queen  Athaliah,  the  anointing  of  the  Child-King 
Jehoash,  the  destruction  of  the  temple  of  Baal, 
the  sla3ring  of  his  priest  Mathan  and  finally  of 
Athaliah  as  told  in  2  Kin^s  xi,  supplemented 
by  the  account  in  2  Chronicles,  xxii  and  xxiii. 
In  the  poet's  hands  this  rather  crude  account 
of  dynastic  rivalries  and  sacerdotal  ambition 
has  become  a  splendid  picture  of  religious 
enthusiasm,  a  superb  plea  for  the  divinity  that 
was  supposed  to  hedge  true  royal  blood  as  well 
at  the  court  of  Versailles  as  in  Jerusalem. 
Racine's  ^AthaUe^  is  a  grandly  tragic  portrayal 
of  a  commanding  woman  who  knows  no  law 
but  the  feverish  pursuit  of  the  objects  of  her 
inconsequent  passion.  Prone  to  superstition, 
she  struggles  wildly  with  the  portents  of  her 
fears,  dashing  herself  against  righteous  fate  to 
ruin.  Joab,  the  hip^h  priest,  is  the  type  of  a 
pitiless  fanatic,  disinterested  personally  but 
unscrupulous  by  conviction.  Abner  is  the  sim- 
ple soldier,  Mathan  the  ambitious  priest  who 
seeks  to  make  a  stepping  stone  of  religion, 
Nabal  the  selfish  zealot,  Joas  one  of  the  very 
few  genially  conceived  children  of  the  stage. 
To  a  chorus  of  Levite  girls  the  poet  has  given 
several  canticles,  yielding  little  to  those  of 
^  Esther  >  in  devout  beauty.  There  are  transla- 
tions of  the  play  by  R.  B.  Boswell  and  others. 
Benjamin  W.  Wells. 

ATHAMAS,  the  son  of  ^olus,  and 
husband  of  Nephele,  the  cloud  goddess.  Their 
children  were  Helle  and  Phryxus.  Being  after- 
ward separated  from  Nephele,  he  had  by  Ino, 
his  second  wife,  Learchus,  Melicertes  and 
Eurycleia.  Athamas,  having  lost  his  reason 
through  the  anger  of  Hera,  and  taking  Ino  and 
her  children  for  a  lioness  and  her  whelps, 
seized  Learchus  and  dashed  him  against  a 
stone;  while  Ino,  with  Melicertes  in  her  arms, 
plunged  into  the  sea^  and  became  the  sea  god- 
dess Leucothea,  Melicertes  being  transformed 
into  Palaenon,  a  divinity  worshipped  by  sailors. 


Athanias  now  abandoned  Boeotia  and  fled  to 
Phthiotis,  where  he  built  Alos,  and  united  him- 
self with  Themisto. 

ATHAN'AGILD,  the  14th  king  of  the 
Spanish  Visigoths,  who  succeeded  Agila  in  554, 
and  died  in  566.  Being  threatened  by  Agila, 
he  applied  for  aid  to  Justinian,  Emperor  oi  the 
East,  who  sent  troops,  and  Athanagild  defeated 
his  adversary,  who  was  obliged  to  retire  to 
Merida.  Athanagild  was  re-established  at 
Toledo,  which  he  made  his  capital. 

ATHAN'ARIC,  a  king  of  the  Visigoths  in 
Thrace  about  the  middle  of  the  4th  century: 
d.  Constantinople,  25  Jan.  381.  The  Emperor 
Valens  made  war  upon  him  and  compelled  him 
to  sue  for  peace,  but  Athanaric  would  not  come 
upon  the  Roman  territory  to  sign  the  treaty, 
while  Valens  thought  it  beneath  his  dignity  to 
visit  the  barbarian  at  home.  Accordingly  a 
bridge  of  boats  was  constructed  across  the 
Danube,  and  the  two  potentates  met  in  the 
middle.  In  380  he  was  compelled  to  flee  to 
Constantinople,  where  Theodosius  received  him 
hospitably,  and  gave  him  a  small  pension  until 
his  death.  Consult  Hodgkin,  ^  Italy  and  Her 
Invadcrs>  (Vol.  I,  1880). 

ATHANASIAN  (athVna'zh&n)  CRBBD. 
See  Creed. 

^  ATHANASIUS^  ath'^-na'zhl-fis.  Saint, 
bishop  of  Alexandna,  a  celebrated  Greek  theo« 
logian:  b.  Alexandria  about  296;  d.  373.  He 
had  a  Christian  education,  and  came  into  the 
family  of  Alexander,  afterward  archbishop  of 
Alexandria.  Alexander  took  him  to  the  council 
at  Nice,  where  he  gained  the  highest  esteem  of 
the  fathers  by  the  talents  he  displayed  in  the 
Arian  controversy.  About  326  he  became  bishop 
of  Alexandria.  The  complaints  and  accusations 
of  his  enemies  at  length  induced  the  Emperor 
Constantine  to  summon  him  in  334  before  the 
councils  of  Tyre  and  Jerusalem,  but  his  judges 
could  do  nothing,  however,  further  than  sus- 
pend him  from  his  oflice.  He  still  continued  in 
the  discharge  of  his  duties  until  the  Emperor, 
deceived  by  new  falsehoods,  banished  him  to 
Treves.  The  death  of  Constantine  put  an  end 
to  this  banishment  at  the  end  of  a  year  and 
some  months.  Constantius,  Emperor  of  the 
East,  recalled  the  holy  patriarch.  His  return 
to  ^  Alexandria  resembled  a  triumph.  The 
Arians  made  new  complaints  against  him,  and 
he  was  condemned  by  90  Arian  bishops  assem- 
bled at  Antioch,  while  100  orthodox  bishops, 
assembled  at  Alexandria,  declared  him  inno- 
cent. Pope  Julius  confirmed  this  sentence,  in 
conjunction  with  more  than  300  bishops  assem- 
bled at  Sardis  from  the  east  and  west,  and  in 
consequence  of  this  he  returned  a  second  time 
to  his  diocese.  But  when  Constans,  Emperor 
of  the  West,  died,  and  Constantius  became  mas- 
ter of  the  whole  empire,  the  Arians  ventured 
to  rise  up  against  Athanasius.  Athanasius, 
displaced  for  a  third  time,  fled  into  the  deserts 
of  Egypt.  His  enemies  pursued  him  even  here, 
and  set  a  price  on  his  head.  To  relieve  die 
hermits  who  dwelt  in  these  solitary  places,  and 
who  would  not  betray  his  retreat,  from  suffer- 
ing on  his  account,  he  went  into  those  parts  of 
the  desert  which  were  entirely  uninhabited. 
He  was  followed  by  a  faithful  servant,  who,  at 
the  risk  of  his  life  supplied  him  with  tibe  means 
of  subsistence.  In  this  undisturbed  spot 
Athanasius  composed  many  writings,  full  of         t 
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eloquence,  to  strengthen  the  faith  of  the  be- 
Kevers,  or  expose  the  falsehood  of  his  demies. 
When  Julian  the  Apostate  ascended  the  throne 
he  allowed  the  orthodox  bishops  to  return  to 
their  churches.  Athanasius  therefore  re- 
turned after  an  absence  of  six  years.  The 
mildness  which  he  exercised  toward  his  enemies 
was  imitated  in  Gaul,  Spain,  Italy  and  Greece, 
and  restored  peace  to  the  Church.  But  this 
peace  was  interrupted  by  the  complaints  of 
the  heathen,  whose  temples  the  zeal  of  Atha- 
nasius kept  always  empty.  They  excited  the 
Emperor  against  him,  and  he  was  obliged  to 
flee  to  Thebais  to  save  his  life.  The  death  of 
the  Emperor  and  the  accession  of  Jovian  again 
brought  him  back;  but  Valens  becoming  Em- 
peror eight  months  after,  and  the  Arians  re- 
covering the  superiority,  he  was  once  more 
compelled  to  flee.  He  concealed  himself  four 
months,  until  Valens,  moved  by  the  pressing 
entreaties  and  threats  of  the  Alexandnans,  al- 
lowed him  to  return.  From  this  period  he  re- 
mained undisturbed  in  his  oflice  until  he  died, 
373.  Of  the  46  years  of  his  oflicial  life  he  spent 
20  in  banishment,  and  the  greater  part  of  the 
remainder  in  defending  the  Nicene  Creed. 
Athanasius  is  one  of  the  greatest  men  of  whom 
the  Church  can  boast  His  deep  mind,  his 
noble  heart,  his  invincible  courage,  his  living 
faith,  his  unbounded  benevolence,  sincere  humil- 
ity, lofty  eloquence,  and  strictly  virtuous  life, 
gained  the  honor  and  love  of  all.  His  volumi- 
nous writings,  which  are  chiefly  controversial 
and  dogmatical,  treat  of  the  mysterious  doc- 
trines of  the  Trinity,  the  incarnation  of  Christ 
and  the  divinity  of  the  Holy  Spirit.  His 
^Apology  Against  the  Arians,^  addressed  to  the 
Emperor  Constantine,  is  a  masterpiece.  The 
creed  which  goes  under  his  name  was  not  writ- 
ten by  him,  but  belongs  to  a  later  time  (see 
Creed).  The  most  complete  edition  of  his 
works  is  that  published  at  Padua  in  1777  (4 
vols,  folio). 

Bibliography. —  Bishop,  ^Development  of 
the  Trinitarian  Doctrine  in  the  Nicene  and 
Athanasian  Creed*  (New  York  1911)  ;  Burn, 
<The  Athanasian  Creed>  (London  1912); 
Bright,  ^Lessons  from  the  Lives  of  Three 
Great  Fathers*  (London  1890);  Cave.  W., 
<Lives  of  the  Fathers*  (Oxford  1840)  ;  Farrar, 
<Lives  of  the  Fathers*  (1889);  Fisher,  <His- 
tory  of  Christian  Doctrine*  (1896)  *  Harnack, 
<History  of  Dogma,*  Vol.  IV  (1898);  Mignc, 
<Patrolo^a  Graeca*  (Paris  1857);  Mohler, 
^Athanasius  and  the  Church  of  His  Time*; 
Hergenrother,  ^Athanasius  the  Great,  (Torres 
Gesellschaf  t* ;  Robertson,  A.,  < Nicene  and 
Post-Niccne  Fathers*  (New  York  1892)  ;  Smith 
and  Wace,<  Dictionary  of  (Thristian  Biography* ; 
Simpson,  ^Athanasian  Warning*  (New  York 
1911);  Taylor,  <  Athanasian  Creed  in  the 
Twentieth  Century*  (ib.  1911). 

ATHAPASCAN  STOCK  (also  Tinneh), 
of  American  Indians,  and  one  of  their  most 
numerous  and  widely  distributed  linguistic  and 
ethnological  groups.  The  type-name  is  taken 
from  a  northwest  Canadian  group,  the  western 
Montagnais;  but  the  tribes  are  scattered  from 
Alaska  to  Mexico.  The  original  stock  were 
semi-arctic,  along  the  Yukon  and  Mackenzie, 
fierce  and  energetic,  but  of  a  low  type  of  cul- 
ture; and  spread  southward  by  conquest  on 
both  sides  of  the  Rocky  Mountains.  They  are 
divided  into  three  chief  groups,  the  noruiem. 


the  Pacific  and  the  southern.  The  first  are 
those  in  the  original  homev— northwest  Canada 
and  interior  Alaska, —  Montagnais,  Montag- 
nards,  Chippewayan,  Kutchin,  etc.  These 
number  about  6,500.  The  second  are  those  of 
Washin^on,  Oregon  and  California,  except 
the  Thhnkeet  coast  tribes  which  extend  along 
the  Alaskan  coast  also.  These  are  few  and 
scattered  tribes,  about  900  souls  in  alt.  The 
southern,  and  far  the  most  important,  comr- 
prises  some  23,500,  mostly  of  the  great  Apsu^ 
and  Navajo  confederacies,  also  the  Jicarillas 
and  Mescaleros,  and  the  Lipan,  of  Mexico. 

ATHARVANA,  ^tTaarVSn*,  the  fourth  of 
the  Indian  Vedas.  Its  language  is  more  modem 
than  that  of  the  other  three.  The  theological 
treatises,  regarded  as  52  in  number,  called  Up- 
anishads,  are  appended  to  the  Atharvan  Ve^ 

ATHBISM,  the  denial  of  the  existence  of 
a  God.  Among  the  Greeks  atheism  consisted 
in  a  denial  or  non-recognition  of  the  gods  of 
the  state.  Socrates  was  put  to  death  for  as- 
serting the  superiority  of  the  divine  wisdom 
to  the  other  gods  as  the  ruler  and  disposer  of 
the*  universe  thus  contradicting  Greek  mythol- 
ogy, which  assigned  that  office  to  Zeus.  In 
Latin  times  atheism  still  continued  to  be  a 
negation,  with  no  pretension  to  rank  as  a 
system.  It  was  closel^r  akin  to  that  cultured 
unbelief  which  extensively  prevailed  among 
the  Humanists  during  the  early  part  of  the 
Renaissance.  The  atheism  of  the  l8th  century 
was  a  protest  against  current  religious  hjrpo- 
crisy;  and,  like  its  predecessors,  put  forward 
little  or  nothing  to  replace  the  system  it  at- 
tempted to  destroy.  The  atheism  of  the  19th 
century  may  be  taken  to  include  every  philo- 
sophic system  which  rejects  the  notion  of  a 
personal  Creator;  in  this  sense  it  ranks  as  a 
^nus,  of  which  Atomism,  Pantheism,  Posi- 
tivism, etc.,  are  species.  Strictly  it  is  the  doc- 
trine that  sees  in  matter  the  sole  principle  of 
the  universe.  Popularly,  atheism  consists  in 
the  denial  of  a  God;  this  view  is  probably 
founded  on  the  mistranslation  of  Psalms  xiv,  1. 
and  liii,  1,  which  should  be,  *The  fool  hath  said 
in  his  heart,  No  God  for  me,*  that  is,  he 
strenuous] v  rejects  the  traditional  (5od  of 
established  religions.  Among  well-known 
modern  atheists  figure  Voltaire,  Thomas  Paine, 
J.  Holzoake,  Charles  Bradlaugh  and  Robert  G. 
Ingersoll.  Consult  Ainslie,  R.,  <Is  there  a 
God?*  (London  1840) ;  Beecher,  L.,  ^Lectures 
on  Scepticism*  (Cincinnati  1835);  Belot,  G., 
<L4d^e  de  Dieu  et  I'athdismc*  (Paris  1913)  • 
Bentley.  R.,  *The  Folly  of  Atheism>  (London 
1836-38):  Braden,  C,  <The  Problem  of  Prob- 
lems and  Its  Various  Solutions,  or  Atheism, 
Darwinism,  and  Theism^  (Cincinnati  1877)  ; 
Browne,  W.  R.,  <The  Present  Aspect  of  the 
Conflict  with  Atheism>  (London  1883);  Car- 
ret,  J.,  ^Demonstration  de  Tinexistence  de 
Dieu>  (Paris  1912) ;  QUeuls,  A.  de,  <Germes 
et  fruits  de  Tatheisme  sociaP  (Paris  1900); 
Crusus,  T.  T.,  <The  Origins  of  A^heism> 
(London  1684) ;  Du  Bois,  H.  A.,  <The  Scien- 
tific Atheism  of  the  Darwinian  School  of 
Evolutionists>  (New  York  1880) ;  Ehvi^t  T., 
<The  Nature  and  E)anger  of  Infidel  Fhilos- 
ophy>  (New  Haven  1798);  C^entifi,  R.,  <V 
Atheisme  refute  par  la  science^  (Paris  1869) ; 
Gibbon,  J.  M.,  <Atheism  and  Fa]th>  (London 
1904) ;  Kerby,  W.  J.  ^Atheism  and  SociaUsm> 
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(Lancaster  1905) ;  Lc  Dantee,  R,  <L*Atheisme> 
(Paris  1906)  ;  Philipps,  J.  T.,  <Historia  athe- 
ismP  (Altdorf  1713);  Voltaire.  F.  M.  A.  de, 
^Ecrasons  Tinfame^  (Paris  1881) ;  Hamack, 
A.,  ^Der  Vorwurf  dcs  Atheismus^  (Leipzig 
1905). 

ATHEL.  or  iETHEL,  an  Old  English 
word  signifying  noble,  eminent,  not  only  in 
blood  or  by  descent,  but  in  mind.  It  is  fre- 
quently a  part  of  Anglo-Saxon  proper  names. 

ATHELING,  a  title  of  honor  among  the 
Anglo-Saxons,  meaning  one  who  is  of  noble 
blood.  The  title  was  gradually  confined  to 
princes  of  the  blood  royal,  and  m  the  9th  and 
10th  centuries  applied  exclusively  to  the  sons 
or  brothers  of  tne  reigning  king.  It  was  first 
conferred  on  Edgar  by  Eoward  the  Confessor, 
his  granduncle,  who  bestowed  it  when  he  de- 
signed to  make  him  successor  to  himself. 

ATHELNEY,  ath'el-ni,  a  marshy  island  in 
Somersetshire,  England,  about  seven  miles 
southeast  of  Brid^ewater.  It  is  formed  by  the 
junction  of  the  nvers  Parrct  and  Tone.  Al- 
fred the  Great  established  a  fortified  post  here 
during  a  Danish  invasion,  and  afterward 
founded  an  abbey  which  has  entirely  vanished. 

ATHBLSTAN,  a  Saxon  monarch,  the 
first  to  assume  the  title  of  King  of  England. 
He  succeeded  his  father,  Edward  the  Elder, 
in  925,  and  died  in  Gloucester,  27  Oct.  940. 
He  was  victorious  in  his  wars  with  the  Danes 
of  Northumberland,  and  the  Scots,  bv  whom 
they  were  assisted.  After  the  overtnrow  of 
his  enemies  at  Brunanburh  (937),  which  be* 
came  famous  in  Saxon  song,  he  governed  in 
peace  and  with  great  ability. 

ATHENiGUM,  the  general  name  of 
temples  to  Athena,  but  more  especially  applied 
to  the  temple  at  Athens,  frequented  by  poets, 
learned  men  and  orators.  Instruction  was 
also  given  there  to  the  youth,  and  in  later 
times  the  name  was  applied  to  all  places  of 
education  for  the  young.  The  same  name  was 
given  at  Rome  to  the  celebrated  school  which 
Hadrian  established  on  the  CapitoHne  Mount 
about  135  A.D.  Man/  learned  men  received 
amt>le  salaries  for  giving  instruction  in  this 
institution,  and  that  they  might  be  enabled  to 
studv  at  leisure.  Here  also  learned  men  as- 
sembled to  exchange  ideas. 

ATHEN^US,  Greek  rhetorician  and 
grammarian :  b.  Naucratis,  lived  first  in  Egypt, 
then  at  Alexandria,  and  afterward  at  Rome, 
at  the  end  of  the  2d  and  beginning  of  the  3d 
century  after  Christ.  He  has  left  an- encyclo- 
pedic work  in  the  form  of  conversation,  called 
the  ^  Feast  of  the  Learned^  (Deipnosophistae), 
a  rich  but  ill-arranged  treasury  of  historical, 
antiquarian,  philosophical,  grammatical  and 
other  knowledge.  The  principal  editions  are 
those  of  Schweighauser  (1801-07) ;  Dindorf 
(1827)  ;  Meineke  (1859-67)  and  was  translated 
by  Yonge  in  ^Bohn's  Qassical  Library >  (1854). 

ATHENAGORAS,  Christian  philosopher 
of  Athens,  who  wrote  in  Greek  an  ^Apology 
for  the  C3iristians,>  addressed  to  the  Emperor 
Marcus  Aurelius,  in  177.  This  work  defends 
the  Christians  from  the  accusations  brought 
against  them  by  the  heathens  (of  atheism,  of 
incest,  of  eating  murdered  children  and  the 
like),  with  a  philosophical  spirit  and  in  a  lively 
and  forcible  style, 


ATH'ENA'IS,  or  EUDOCIA,  Empress  of 
the  East,  daughter  of  the  Athenian  philosopher 
Leontius:  b,  Athens  about  393-94  a.d.  ;  d. 
Jerusalem  about  465.  Athenais  gaining  the 
favor  of  Pulcheria,  sister  of  the  Emperor 
Theodosius,  a  youth  of  20  years  of  age. 
presently  became  the  wife  of  Theodosius  ana 
was  persuaded  to  receive  baptism  by  the  name 
of  Eudocia.  By  Theodosius  she  had  a 
daughter,  Eudoxia,  who  was  married  to  Val- 
entinian  III,  Emperor  of  the  West.  She  was 
indisposed  to  submit  to  the  authority  of  Pul- 
cheria, who  virtually  ruled  the  empire  of  the 
East,  and  a  quarrel  ensued,  in  which  Eudocia 
had  for  a  time  the  ascendency;  but  the  jeal- 
ousy of  her  husband  being  aroused,  the  au- 
thority of  Pulcheria  was  restored,  and  Eudocia 
was  permitted  to  retire  to  Jerusalem.  When 
her  daughter  and  granddaughters  were  taken 
prisoners  by  Genseric  she  became  reconciled 
to  the  orthodox  Church. 

ATHENE,  a-the'n?.    See  Minerva. 

ATHENE,  Temple  of.  -  See  .Egina. 

ATHENE  PARTHENOS  (Athene  the 
Virgin),  a  copy  of  the  statue  of  Athene  by 
Phidias,  but  much  inferior  to  it,  now  in  pos- 
session of  the  National  Museum  at  Athens. 

ATHEN'ODO'RUS,  the  name  of  several 
noted  men  of  ancient  Greece.  (1^  Antheno- 
dorus  of  Tarsus,  sumamed  Cananites,  son  of 
Sandon:  b.  Tarsus  74  B.C.:  d.  8  a.d.  He  was  a 
philosopher  of  the  school  of  the  Stoics  and 
the  teacher  of  the  Roman  Emperor  Augustus 
when  the  latter  was  a  boy.  On  becoming 
emperor  Augustus  sent  for  him  and  made  him 
the  teacher  of  young  Tiberius.  Strabo  refers 
to  him  as  a  man  of  profound  learning.  He 
was  also  on  friendly  terms  with  Cicero.  His 
influence  with  the  Emperor  was  strong,  but  he 
did  not  exercise  it  to  any  great  extent,  beyond 
allowing  himself  a  wide  latitude  in  the  mat- 
ter of  free  speech.  It  is  said  that  he  advised 
the  Emperor  to  repeat  the  alphabet  to  himself 
whenever  he  felt  offended.  A  few  years  be- 
fore his  death  he  returned  to  his  native  Tarsus. 

(2)  A  sculptor  of  the  Rhodian  school  who,  in 
collaboration  with  Agesander  and  Polydoros, 
executed  that  remarkable  group,  the  Laocoon, 
and    who    lived    during    the    1st    century    RC. 

(3)  A  Stoic  ohilosopher:  b.  Tarsus  110  b.c.; 
d.  40  B.C.  He  was  chief  of  the  library  at 
Pergamum,  where  he  attempted  to  revise  the 
whole  literature  of  the  Stoics  by  cutting  out 
of  the  writings  of  all  of  its  writers  passages 
with  which  he  did  not  agree.  Later  in  life 
he  removed  to  Rome, 

ATHENS,  Ala.,  county-seat  of  Limestone 
County,  situated  on  the  Louisville  &  N.  Rail- 
road, 95  miles  north  of  Birmingham.  Athens 
has  a  cotton  factory,  knitting  mill,  sash,  door 
and  blind  factory,  two  large  lumber  mills  and 
State  Agricultural  School.  It  is  die  seat  of 
Athens  Female  College,  opened  in  1843,  under 
ownership  and  direction  of  North  Alabama 
Conference,  Methodist  Episcopal  Church  south, 
and  also  of  Greens  University  and  Trinity  (Col- 
lege (colored).  It  has  five  churches  for  whites 
and  several  churches  for  colored  population, 
and  two  newspapers.  Surrounded  by  a  splendid 
agricultural  country  and  has  many  advantages. 
City  owns  and  operates  water  and  li^t  plant 
and  the  town,  has  an  excellent  sewer  system. 
City   also    owns    and    operates    a    dispensary. 
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During  the  Civil  War  Colonel  Campbell  with 
600  Federal  troops  surrendered  here  on  23 
Sept.  1864  to  the  Confederate  forces  under 
General  Forrest.     Pop.  2,000. 

ATHENS,  Ga.,  a  city  and  county-seat  of 
Clarke  County,  on  the  Oconee  River,  and  the 
Central  of  G^,  the  Georgia,  the  Southern,  the 
Gainesville  M.  and  the  Seaboard  A.  L.  rail- 
roads, 67  miles  east  of  Atlanta,  the  Stote 
capital.  It  is  in  a  cotton-growing  region;  has 
a  large  trade  in  that  staple;  and  contains  cot- 
ton and  woollen,  cotton-seed  oil,  bobbin  and 
hosiery  mills,  iron  works,  furniture  factories, 
and  other  industrial  plants.  The  United  States 
census  of  1914  recorded  48  manufacturing  plants 
of  factory  grade,  employing  1,480  persons,  of 
whom  1,398  were  wage  earners,  receiving 
$450,000  annuallv  in  wages.  The  capital  in- 
vested amounted  to  $3,230,000.  and  the  year's 
output  was  valued  at  ^3,023,000:  of  this,  $1,060,- 
000  was  the  value  added  by  manufacture.  It 
is  the  seat  of  the  University  of  Georgia,  the 
State  College  of  Agriculture  and  Mechanic 
Arts,  Lucy  Cobb  Institute,  Knox  Institute, 
Teruel  Academy,  and  a  State  Normal  School. 
There  arc  electric  light  and  street  railway 
plants,  a  public  library,  two  national  banks, 
several  hotels  and  daily,  wedcly  and  monthly 
periodicals.  The  waterworks  are  owned  and 
operated  by  the  city.  The  government  is 
vested  in  a  mayor  elected  for  two  years^  and  a 
council.  The  assessed  property  valuation  ex- 
ceeds $6,000,000.  Athens  was  first  settled  in 
1801.    Pop.  (1910)  14,913;  (1917)  17,000. 

ATHENS  (ancient  Greek,  Athinai), 
Greece,  the  capital  of  the  kingdom  anciently 
the  capital  of  the  state  of  Attica  and  the  centre 
of  Greek  culture.  Its  origin  and  early  history 
are  shrouded  in  darkness.  It  is  situated  in  the 
central  plain  of  Attica,  which  is  bounded  on  the 
north  and  northwest  by  Mounts  Fames  and 
i^galeos,  east  and  northeast  by  Pentelikon  and 
Hymettos  and  on  the  south  by  the  Saronic 
Gulf  or  Gulf  of  Athens,  an  arni  of  the  ^gean 
Sea,  running  in  between  the  mainland  of  Greece 
and  the  Peloponnesus  from  which  Athens  is 
about  four  miles  distant.  The  site  is  irregular, 
the  city  having  been  built  on  and  around  several 
hills  rising  from  the  plain,  Mount  Lycabettus, 
on  the  northeast,  overlooking  the  whole.  The 
principal  eminence  within  the  city  boundary 
was  the  Acropolis,  the  site  first  built  on;  west 
from  the  Acropolis  was  a  lower  hill,  called  the 
Areopagus ;  southwest  from  the  Areopagus  was 
the  Pnyx  and  south  from  the  Pnvx  the  Museum 
Hill ;  toward  the  sea  on  the  south  the  view  was 
unimpeded.  On  the  east  of  the  city  was  the 
stream  known  as  the  Ilissus,  and  on  the  west 
the  Cephissus.  On  the  Acropolis,  the  Pnyx 
and  the  line  of  hills  that  run  north  and  south 
to  the  west  of  it  traces  of  numerous  dwellings 
cut  in  the  rocks  have  recently  been  found.  At 
its  most  flourishing  period,  m  the  5th  century 
B.C.,  Athens  was  connected  with  its  port-town 
Piraeus  and  the  harbors  of  Cantharus,  Zea  and 
Munychia  by  two  massive  walls  called  the 
"Long  Walls*  550  feet  apart.  It  is  thought 
that  a  third  wall  ran  to  the  less  important  har- 
bor of  Phalerum  but  this  was  not  rebuilt  after 
its  destruction  at  the  close  of  the  Peloponnesian 
War.  The  first  harbor  was  considered  the 
most  convenient,  and  was  one  of  the  emporiums 
of  Grecian  commerce.    Piraeus  was  considered 


part  of  Athens,  the  joint  dty  being  .  often 
termed  the  Polls  while  Athens  proper  was 
called  Asty.  The  surrounding  coast  was  cov- 
ered with  magnificent  buildings,  whose  splendor 
vied  with  those  of  the  dty.  The  walls  of 
rough  stone  which  connected  the  harbors  with 
the  city  were  about  10  feet  thick  and  60  feet 
high.  The  Acropolis  contained  the  most 
splendid  woiks  of  art  of  which  Athens  could 
boast  Its  chief  ornament  was  the  Parthenon 
or  Temple  of  Athena  Parthenos  (the  Virgin). 
This  magnificent  building  was  228  feet  long, 
101  broad  and  66  high.  It  was  built  under  the 
administration  of  Pericles,  on  the  site  of  a 
temple  started  probably  by  Themistodes,  and 
was  finished  in  438  e.c  It  was  of  the  Doric 
order  of  architecture,  and  was  built  of  Pentelic 
marble,  resting  upon  a  basement  of  limestone. 
The  architects  were  Callicrates  and  Tetinos. 
It  had  columns  on  all  sides,  eight  at  dther 
front  and  17  at  the  sides,  counting  the  comer 
columns  twice.  These  columns  were  fully  six 
feet  in  diameter  at  the  base,  and  34  feet  high. 
The  structure  was  adomea  both  within  and 
without,  with  statues,  reliefs  and  other  sculp- 
tures. The  frieze  and  pediments  —  remains  of 
which  are  now  in  the  British  Museum  —  are 
ascribed  to  Phidias.  Inside  the  temple  stood 
the  statue  of  Athena  by  Phidias,  a  master- 
piece of  art,  42^  feet  hifi^  the  unclothed  por- 
tions formed  of  ivory,  the  drapery  of  plates 
of  gold,  the  value  of  whidi  was  estimated  at 
44  talenu  (about  $75a000).  The  Propylaea,  a 
magnificent  building,  built  of  white  Pentelic 
marble,  begun  in  437  ac  and  probably  never 
completed  according  to  the  original  plan, 
formed  the  entrance  to  the  Acropolis,  of  which 
it  covered  the  whole  western  end.  A  splendid 
marble  stair.  70  feet .  broad,  led  up  to  the 
Propylaea.  llie  chief  building  on  the  AcropoHs, 
in  addition  to  the  Parthenon  and  the  Propyhea, 
was  the  Erechtheum,  a  kind  of  double  temple, 
espedally  sacred  to  Athena  pQlias  (or  Athena, 
guardian  of  the  dty),  and  Erechtheus  and  pos- 
sibly also  Poseidon.  On  the  Acropolis  also 
were  other  temples,  altars,  statues,  etc.,  indud- 
ing  a  colossal  bronze  statue  of  Athena  Proma- 
chos  by  Phidias,  about  30  feet  hig^.  On  the 
south  slope  of  ue  Acropolis  were  the  theatre 
of  Dionysus,  the  sanctuary  oi  Asclepius,  the 
Odeum  of  rericles,  and  the  later  Odeum  of 
Herodes,  the  latter  two  buildings  bdng  intended 
for  musical  competitions.  In  the  lower  dty 
the  greatest  pieces  of  architecture  were  the 
so-called  temple  of  Theseus  (more  probably 
temple  of  Hephxstus),  and  the  temple  of 
Olympian  Zeus,  one  of  which  stood  on  the 
northwest,  the  other  on  the  southeast  side  of 
the  Acropolis.  The  first  was  of  Doric  archi- 
tecture, and  resembled  the  Parthenon.  On  the 
metopes  of  this  temple  the  famous  deeds  of 
Hercules  and  Theseus  were  excellently  repre- 
sented. The  temple  of  Zeus  Olympius  was  of 
Corinthian  architecture,  and  was  the  largest 
temple  in  Athens,  and  the  greatest  ever  erected 
to  the  supreme  deity  of  the  Greeks.  It  was 
begun  by  Pisistratus  about  530  b.c.,  and  con- 
tinued from  time  to  time  until  at  len{2;th,  after 
700  years,  it  was  finished  by  Hadnan.  The 
outside  of  this  temple  was  adorned  by  104 
fluted  columns,  56^  feet  high  and  S]^  feet  in 
diameter.  It  was  354  feet  long  and  135  broad. 
Other  structures  deserving  of  notice  were  the 
Horologium  of  Andronicus  Cyrrhestes  or  the 
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•Tower  of  the  Winds,*  the  chorapfic  monument 
of  Lvsicrates,  and  the  Stoa  Poikile  or  Painted 
Porch,  in  the  Hellenic  Agora  or  Market.  Be- 
sides these  wonderful  works  of  art  Athens 
contained  many  other  places  which  must  always 
be  interesting  from  the  recollections  connected 
with  them.  Such  a  spot  was  the  renowned 
Academy  where  Plato  taught,  lying  about  six 
stadia  (^  of  a  mile)  north  of  the  city,  and  con- 
sisting of  a  gymnasium  surrounded  by  walks, 
groves  and  fountains.  Such  a  place  was  the 
Lyceum,  where  Aristotle  taught,  and  which, 
through  him,  became  the  seat  of  the  Peripatetic 
School.  It  lay  on  the  bank  of  the  Ilissus,  oppo- 
site the  city,  and  was  also  used  for  gymnastic 
exercises.  Not  far  from  thence  was  the  less 
renowned  Cvnosarges,  where  Antisthenes,  the 
founder  of  the  C3rnic  School,  taught.  The  sects 
of  Zeno  and  Epicurus  held  their  meetings  in 
the  city.  Zeno  chose  the  well-known  Poikile, 
and  Epicurus  established  himself  in  a  garden 
within  the  walls,  for  he  loved  both  society  and 
rural  auiet.  Not  only  literary  but  political 
assemblies  gave  a  particular  interest  to  different 
places  in  Athens.  Here  was  the  court  of  Areop- 
agus, where  that  illustrious  body  gave  their 
decisions;  the  Prytaneum  or  centre  ej  official 
life  and  the  Buleuterium  or  senate-house;  the 
Pnyx,  where  the  free  i)eople  of  Athens  deliber- 
ated. After  23  centuries  of  war  and  devasta- 
tion, of  changes  from  civilized  to  savage  mas- 
ters, have  passed  over  this  great  city,  its  ruins 
still  excite  astonishment.  The  northern  wing 
of  the  Propylaea  is  still  tolerably  perfect,  ana 
the  inner  wall,  with  its  five  gateways  leading 
into  the  Acropolis,  still  stands.  The  Parthenon 
remained  almost  entire  till  1687,  when  it  was 
much  injured  by  an  explosion  of  nmpowder 
during  the  siege  of  Athens  by  the  Venetians. 
It  is  now  a  magnificent  ruin.  Its  two  pedi- 
ments represented,  respectively,  the  contest  of 
Poseidon  and  Athena  for  Athens  and  the  birth 
of  the  goddess,  while  the  metopes  represented 
the  battles  of  the  gods  and  the  giants,  of  the 
Athenians  and  the  Amazons,  of  the  Centaurs 
and  Lapithse,  and  lastly  the  siege  of  Troy  and 
victory  over  the  Persians.  The  celebrated 
frieze  depicted  the  great  Panathenaic  procession 
in  honor  of  the  goddess.  A  great  number  of 
these  sculptures  are  now  in  the  British  Museum. 
In  the  whole  of  this  mutilated  building  we  find 
an  indescribable  expression  of  grandeur  and 
sublimity.  Near  the  Propylaea  is  the  small  but 
elegant  Ionic  temple  of  Athena  Nike  or  Nike 
Apteros  (Wingless  Victory),  which  having 
been  destroyed  in  1687.  was  re-erected  in  183>5 
from  its  remains.  Tnere  are  well-preserved 
remains  to  be  seen  of  the  Erachtheum,  especially 
the  beautiful  female  figures  called  Caryatides, 
supporting  the  roof  of  the  southern  portico. 
The  Tower  of  the  Winds  is  still  tolerably  per- 
fect Its  form  is  an  octagon ;  on  each  side  tt  is 
covered  with  reliefs,  which  represent  one  of 
the  principal  winds.  The  choragic  monument  of 
Lysicrates  also  remains.  It  consists  of  a  ped- 
estal surrounded  by  a  colonnade,  and  is  sur- 
mounted by  a  dome  of  Corinthian  architecture. 
In  southeast  Athens  are  the  lofty  ruins  of  the 
temple  of  the  Ol3rmpian  Zeus.  Of  104  pillars 
16  remain,  but  none  of  the  statues  are  in  exist- 
ence. The  pedestals  and  inscriptions  are  scat- 
tered here  and  there,  and  partly  buried  in  the 
earth.  The  main  body  of  the  temple  of  Hephaes- 
tus has  remained  almost  entire,  and  is  the  best 


preserved  edifice  of  the  ancient  Greek  world; 
it  now  contains  a  Byzantine  collection.  On  the 
hill  where  the  famous  court  of  Areopagus  held 
its  sittings  are  to  be  seen  steps  hewn  in  the 
rock,  a  roughly  leveled  platform  and  cuttings 
in  the  rock.  The  Pnyx,  the  place  of  assembly 
for  the  people,  not  far  from  the  Areopagus,  is 
very  nearly  in  its  primitive  state.  One  may  see 
the  place  from  which  the  orators  spoke  hewn  in 
the  rock,  the  seats  of  the  scribes,  and  at  both 
ends  the  places  of  those  officers  whose  duty  it 
was  to  preserve  silence,  and  to  make  known 
the  events  of  public  deliberations.  The  niches 
for  votive  off erings  are  still  to  be  seen.  The 
spot  occupied  by  the  Lyceum  has  not  been  ex- 
actly identified.  The  ground  occupied  by  the 
gardens  of  the  Academy  is  still  well  cultivated 
and  fertile.  The  long  walls  are  totally  de- 
stroyed, though  the  foundations  are  yet  to  be 
found  on  the  plain.  The  Piraeus  has  scarcely 
anjrthing  of  its  ancient  splendor,  except  a  few 
rumed  pillars  scattered  here  ana  there,  though 
it  promises  to  become  a  handsome  modem 
town  and  has  again  a  harbor  filled  with  ship* 
ping,  en^ged  in  carrying  on  a  considerable 
trade.  The  ancient  Stadium,  670  feet  long  by 
109  wide,  where  the  Panathenaic  games  were 
held,  first  constructed  by  Lycurgus,  c.  330  b.c., 
and  rebuilt  in  white  marble  by  Herodes  Atticus, 
140  A.D.,  has  recently  been  magnificently  re- 
stored through  the  generosity  of  another  Greek 
merchant,  M.  Averoif,  in  accordance  with  the 
ancient  remains.  The  Olympic  games  were 
held  here  in  1896  and  1906.  Ancient  Athens  is 
believed  to  have  had  a  population  of  not  more 
than  200,000. 

Athens  was  at  no  time  so  splendid  as  under 
the  Antonines.  when  the  magnificent  works  of 
from  8  to  10  centuries  stood  in  view,  and 
the  edifices  of  Pericles  were  in  equal  preserva- 
tion with  the  new  buildings.  PUitarch  himself 
wonders  how  the  ancient  structures  could  re- 
tain such  a  perpetual  freshness.  Pausanias,  who 
traveled  in  Greece  at  this  time,  that  is,  in  the 
2d  century  A.D.,  has  left  a  valuable  account 
of  the  state  of  Athens  as  he  saw  it  Many 
of  the  edifices  of  later  times  were  due  to 
foreign  potentates,  rulers  of  Pergamus.  of 
Egypt,  of  Rome.  But  after  a  time  the  whole- 
sale robberies  of  collectors,  the  removal  of 
great  quantities  of  the  works  of  art,  first  to 
Rome  and  then  to  Constantinople,  Christian 
zeal,  and  the  attacks  of  barbarians,  made  sad 
inroads  among^the  monuments.  When  Justin- 
ian closed  the'  schools  of  the  philosophers  in 
529,  Athens  soon  ceased  to  be  a  centre  of  intel- 
lectual activity.  The  Parthenon  was  turned 
into  a  church  of  the  Virgin  Mary,  and  Saint 
George  stepped  into  the  place  of  Hephaestus.  In 
1456  Athens  fell  into  the  hands  of  the  Turks, 
under  whom  the  Parthenon  became  a  mosque. 
In  1687  it  was  partially  destroyed  by  the  Vene- 
tians. When  it  was  selected  as  the  capital  of 
the  modem  kingdom  in  1834,  it  had  only  a 
scanty  population  inhabiting  a  scene  of  ruins. 

M!odem  Athens  lies  mostly  northward  and 
eastward  from  the  Acropolis,  and  consists  of 
well-built  streets,  the  most  important  being 
Piraeus,  Athens,  Stadion  and  University,  which 
radiate  from  the  Place  de  la  Concorde.  Among 
the  principal  buildings  are  the  royal  palace,  the 
university,  the  academy  of  science  and  art.  the 
polytechnic,  the  national  museum,  the  observa- 
tory, the  chamber  of  deputies,  exhibition  build- 
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ings,  new  theatre  and  new  library.  The  palace 
(1834-38)  is  a  conspicuous  but  unattractive 
building  of  limestone  with  marble  portico.  The 
beautiful  gardens  were  laid  out  by  Queen 
Amelia.  The  National  University,  founded  in 
1837,  is  a  handsome  structure,  with  a  large 
number  of  teachers  and  an  attendance  of  over 
2,500  students.  The  academy  is  a  beautiful 
building  faced  with  Pentelic  marble:  the  new 
National  Library,  also  the  University  Library,  is 
a  fine  building^  containing  250,000  volumes  and 
Z300  manuscripts,  and  so  is  the  Polytechnic 
School,  part  of  wnich  is  occupied  as  a  museum. 
The  National  Archaeological  Museum,  built  1866, 
contains  the  Schliemann  and  other  priceless 
collections  of  antiquities.  There  is  another  in- 
teresting museum  on  the  Acropolis.  The  Metro- 
politan  Church  is  a  tasteless  modern  structure. 
More  noteworthy  is  the  Small  Metropolis 
dating  from  the  9th  century,  the  oldest  of  the 
Byzantine  churches.  Athens  is  well  equipped 
with  educational  institutions,  possessing  besides 
the  National  University  and  Polytechnic  School, 
a  number  of  high  schools^  a  gymnasium,  a 
school  for  the  higher  education  of  girls  and 
female  teachers,  orphanages  for  boys  and  girls, 
and  a  national  and  four  foreign  archaeological 
schools  or  institutes,  the  French,  Gennan, 
American  (opened  1882)  and  British.  The  city 
is  governed  by  a  mayor  elected  every  four 
years,  with  a  council  of  18  members.  There  is 
a  mtmicipal  fiire  department  and  the  citv  con- 
trols the  gas,  electric  light  and  water  works,  but 
the  water  supply  is  so  inefficient  that  the  in- 
habitants are  obliged  to  have  recourse  to  water 
carriers.  Street  cars  cross  the  city  in  all 
directions  and  it  is  an  important  railroad  centre. 
The  bathing  resort  of  Phaleron,  adjoining  the 
port  of  Piraeus,  is  connected  with  Athens  fay 
a  suburban  railroad.  The  city  has  very  little 
manufacturing,  although  the  miancial  centre  of 
the  kingdom,  and  its  trade  is  concerned  chiefly 
with  its  own  requirements.  Its  industrial  and 
commercial  activities  are  centred  in  the  Piraeus, 
now  the  chief  port  of  the  ^gean,  with  a  popu- 
lation of  73,579.    Pop.  167,479. 

Bibliography.— Consult  Leake,  < Topog- 
raphy of  Athens^  (London  1841)  ;  Wachsmuth, 
<E>ie  Stadt  Athen  im  Altertum>  (Leipzig  1874- 
90)  :  Curtius,  <Stadtgcschichte  von  Athen>  (in- 
cluding Milchhofcr's  ^Schriftquellen,^  Berlin 
1891 ) ;  Judeich,  ^Topographic  von  Athen* 
(Munich  1905,  the  most  complete  single  treat- 
ise) ;  Gardner,  *  Ancient  Athens*  (New  York 
1907) ;  D'Ooges,  <Acropolis  of  Athens*  (New 
York  1908) ;  Frazcr,  ^Pausanias'  Description  of 
Greece*  (London  1913)  ;  Weller,  ^Athens  and 
its  Monuments*  (New  York  1913).  For  his- 
tory see  Greece;  consult  Miller,  ^Latins  in  the 
Levant*  (London  1908)  ;  Ferguson,  < Hellenistic 
Athens*  (London  1911).  For  modem  Athens 
consult  Horton,  < Modem  Athens*  (London 
1901),  and  Whiting,  <  Athens  the  Violet- 
Crowned*   (Boston  1913). 

ATHENS,  N.  Y.,  village  of  Greene  C:ounty, 
on  the  west  bank  of  the  Hudson  River;  on  the 
West  Shore  Railroad,  connected  witfi  the  New 
York  Central  by  ferry;  State  road  trunk  line 
connects  with  Berkshires.  The  chief  industries 
are  fruit  raising  and  the  manufacture  of  tex- 
tiles, knit-^oods  and  ice  tools.  It  contains  a 
self-sustaining  public  library,  a  high  school,  six 
grade  schools  and  a  bank  with  a  capital  of 


^5,000;  taxable  property  vahied  at  $1,450,374. 

ATHENS,  OhiOk  city  and  county-seat  of 
Athens  Coun^,  75  miles  southwest  of  Colum- 
bus, situated  on  the  Hocking  River  and  the 
Baltimore  &  O.  S.  W.,  the  Toledo  &  O.  C.  the 
Hocking  V^  the  Kanawha  &  M.  railroads,  and 
Hocking  Sunday  Creek  Traction  line.  Athens 
is  in  the  heart  of  a  rich  coal  mining  region  and 
fruit  belL  and  has  important  clay  industries, 
brick  and  woodworking  plants.  It  has  four 
banks,  with  a  combined  capital  of  $2,000,000; 
a  government  building  worth  $100,000;  court- 
house, city  building.  State  armory  (costing 
$20,000),  children's  home,  infirmary,  six  large 
churches  and  a  Cameg[ie  library.  It  is  the  seat 
of  the  Ohio  State  University  (q.v.j,  the  State 
Normal  School  and  the  Sute  Hospital  for 
Insane.  There  is  an  annual  summer  school 
with  a  large  attendance.  Taxable  property  is 
valued  at  about  $8,000,000.  There  are  IS  miles 
of  paved  streets.  Natural  gas  and  a  central 
power  plant  mak^  fuel  and  power  exceptionally 
cheap;  Athens  was  settled  in  1797,  and  in  1811 
was  incorporated.  The  government  is  t^  a 
mayor,  elected  every  two  years,  and  a  city 
council.  The  town  owns  and  operates  the  water- 
works (reservoir  system).  The  government 
receipts  and  expenses  are  about  $35,000  a  year. 
Pop.  (1910)  5/163;  (1916)  4500. 

ATHENS,  Pa.,  borough  of  Bradford 
County,  near  the  New  York  State  fine,  on  the 
Lehigh  Valley  Railroad,  and  on  the  Chemung 
and  Susquehanna  rivers.  It  has  manufactories 
of  cigars,  overalls,  tools  and  furniture,  and  con- 
tains in  addition  planing  mills,  silk  mills, 
foundries,  boatworks  and  milling  and  produce 
companies.    Pop.  3,796. 

ATHENS,  Tenn.,  town  and  county-seat 
o£  M^cMinn  County,  on  the  Southern  Railway, 
half  way  between  Knoxville  and  Qiattanooga, 
56  miles  to  either  city.  The  town  was  laid  out 
in  1823  and  incorporated  in  1868.  It  has  woolen 
mills,  spinning  mills,  lumber  factories  and  two 
newspapers.  It  is  the  seat  of  the  Methodist- 
Episcopal  Grant  Memorial  University.  Pop. 
3,000. 

ATHENS,  Texas,  city  and  county-seat  of 
Henderson  County,  at  the  junction  of  the 
Saint  Louis  &  S.  W.  and  the  Texas  &  N.  O. 
railroad,  75  miles  southwest  of  Dallas.  It  is  sit-' 
uated  in  a  cotton,  fruit  and  vegetable-growing 
region,  which  also  contains  coal  and  hard  and 
soft  timber.  Athens  is  an  important  manufac- 
turing town  and  has  pressed  brick,  fire  brick 
and  tile  works,  cotton-oil  milts,  potteries  and 
other  industries.  There  are  excellent  public 
schools,  a  fine  courthouse,  four  churches  and 
two  national  banks.  Athens  was  first  settled  in 
1850  and  was  incorporated  as  a  city  in  1901. 
The  waterworks  are  owned  l^  the  municipality. 
Pop.  3,000. 

ATHENS,  American  School  at,  an  msti- 
tution  for  classical  study,  founded 'in  Athens, 
Greece,  in  1882.  It  is  affiliated  with  the  Arch- 
aeological Institute  of  America  and  is  man- 
aged by  a  committee  representing  the  colleges 
in  the  United  States  which  contribute  to  its 
support.  The  building  was  erected  by  means 
of  private  subscriptions  on  grounds  donated  by 
the  Greek  government,  ai^d  the  institution  has 
an  endowment  of  $50,000. 
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ATHENS  OP  AMERICA,  a  name  fre- 
quently applied  to  Boston,  Mass.,  on  account 
of  her  intellectual  and  literary  pre-eminence. 

ATHENS  OF  THE  NORTH,  a  name 
given  to  Edinburgh,  Scotland,  on  account  of 
the  picturesquencss  of  the  site  and  beauty  of 
architecture,  as  well  as  intellectual  distinction. 
Copenhagen  also  is  often  so  called. 
•  ATHENS  OF  THE  WEST,  a  name  given 
to  Cordova,  Spain,  the  centre  of  Arab  learning 
and  culture  in  the  Middle  Ages. 

ATHERINB,  a  small  fish,  from  five  to 
six  inches  long,  called  also  the  sandsmelt. 

ATHEROMA,  properly  a  wen  (sebaceous 
cyst),  so  named  from  the  porridge-like  char- 
acter of  the  contents.  The  term  is  applied 
also  to  the  later  stages  of  arteriosclerosis 
when  the  fatty  and  calcareous  degeneration  of 
the  coats  of  the  aorta  and  other  arteries  mani- 
fests itself  in  yellow  patches  of  induration 
or  of  softening.     Sec  Arteries,  Diseases  of. 

ATHERTON,  Charles  Gordon,  American 
politician:  b.  Amherst,  N.  H.,  1804;  d.  Man- 
chester, N.  H.,  15  Nov.  1853.  He  was  grad- 
uated from  Harvard  in  1822,  was  a  member 
of  the  New  Hampshire  legislature  for  five 
years  and  speaker  of  the  lower  house  for  four, 
and  in  1837-43  was  a  Democratic  represent- 
ative from  New  Hampshire  in  Congress.  In 
1843-49  and  1852-53  he  was  a  member  of  the 
Senate.  On  11  Dec.  1838  he  introduced  in  the 
House  the  so-called  *Atherton  gag*  resolution, 
which  provided  that  all  bills  or  petitions  on  the 
subject  of  slavery  should  be  'laid  on  the  table 
without  being  debated,  printed  or  referred.* 
The  resolution  was  passed  by  a  vote  of  126 
to  73,  and  remained  in  effect  until  1844.  It 
was  resolutely  opposed  by  J.  Q.  Adams,  who 
advocated  the  •right  of  petition.*  Adams  was 
ultimately  victorious  and  on  3  Dec.  1844  the 
21st  rule  of  the  House,  providing  that  no  pa- 
per praying  the  abolition  of  slavery  or  the 
slave  trade  should  be  in  any  wise  entertained, 
was  abolished  by  a  vote  of  108  to  80.  See  Gag- 
Rules. 

ATHERTON.  George  William,  American 
educator:  b.  Boxford,  Mass.,  20  Tune  1837;  d. 
Bellefonte,  Pa.,  24  July  1906.  He  worked  his 
way  through  Phillips  Exeter  Academy  and 
Yale  College;  was  professor  of  political  econ- 
omy and  constitutional  law  in  Rutgers  Col- 
lege, N.  J.,  in  1869-82;  was  admitted  to  the 
bar  of  New  Jfersey  in  1878;  and  from  1882- 
1906  was  president  of  the  Pennsylvania-  State 
College. 

ATHERTON,  Gertrude  Franklin 
(Horn),  American  novelist:  b.  San  Francisco. 
Since  the  death  of  her  husband  she  has  chiefly 
pursued  a  literary  career.  She  has  written 
'The  Doomswoman>  (1892):  'Before  the 
Gringo  Came*  (1894);  'A  Whirl  Asunder^ 
(1895);  'Patience  Sparhawk  and  Her  Times> 
(1897) ;  'American  Wives"  and  English  Hus- 
l)ands>  (1898);, 'The  Californians>  (1898);  'A 
Daughter  of  the  Vine*  (1899)  ;  'The  Valiant 
Runaways*  (1899)  ;  'Senator  North*  (1900) ; 
'The  Aristocrats**  (1901):  'The  Conqueror> 
(1902);  'The  Splendid  Idle  Forties*  (1902,  a 
revision  of  'Before  the  Gringo  Came*); 
" "  '  '     th 


'Rulers  of  Kings*  (1904);  'The  Bell  in  the 
Fog*  (1905) ;  'The  Travelling  Thirds*  (1905)  ; 
'Rezanov*   (1906);  'Ancestors*   (1907);  'The 


Gorgeous  Isle*  (1908) ;  'Tower  of  Ivory* 
(1910)  ;  'Julia  France  and  Her  Times*  (1912)  ; 
'Perch  of  the  Devil*  (1914);  'California:  An 
Intimate  History*  (1914);  'The  Conqueror* 
(23d  ed..  1915)  ;  'Mrs.  Balfame*  (New  York 
1916). 

ATHERTON,  a  manufacturing  town  of 
England,  Lancashire,  13  miles  northwest  of 
Manchester,  containing  cotton- factories,  col- 
lieries, iron-works.    Pop.  18,982. 

ATHERTON     RESOLUTIONS.       See 

Gag  Rules. 

ATHETOSIS,  a  peculiar  movement, 
usually  of  the  hands  and  fingers,  occurring 
after  some  destructive  process  in  the  brain.  It 
is  seen  in  the  young  who  have  suffered  severe 
injuries  at  birth  and  sometimes  following  an 
apoplectic  stroke. 

ATHIEST,  The,  last  of  Otway's  plays, 
produced  in  1684.  It  is  a  continuation  of  'The 
Soldier's  Fortune,*  the  plot  being  taken  frcun 
'The  Invisible  Mistress,*  a  French  novel,  writ^ 
ten  by  Scarron. 

ATHIEST'S  TRAGEDY,  The,  or,  the 
Honest  Man's  Revenge.  The  title  of  a  play  by 
Cyril  Tourneur  and  generally  considered  one 
of  his  best.  It  is  supi>osed  to  have  been  writ- 
ten in  1600,  though  it  was  not  published  until  ' 
11  years  later.  The  plot  is  obviously  suggested 
by  some  of  the  crude  tales  of  the  'Decameron*  . 
of  Boccacio. 

ATHLETE,  The,  a  statue  found  in 
Pompeii  and  now  in  the  Museo  Nazionale  at 
Naples.  It  is  a  cop^  of  the  spear  bearer  of 
Polycletus.  So  beautifully  shaped  and  propor- 
tioned is  it  that  it  is  regarded  as  the  ideal  of 
physical  manhood. 

ATHLETES  (Greek,  athlitai),  combat- 
ants who  took  part  hi  the  public  games  of 
Greece ;  also  young  men  who  went  through  the 
gymnastic  exercises  to  harden  themselves  and 
to  become  fit  to  bear  arms.  In  a  narrower  sense 
athletes  were  those  who  made  the  athletic  or 
gymnastic  exercises  their  principal  business,  . 
particularly  wrestlers  and  boxers.  Their  busi- 
ness was  to  contend  at  the  public  festivals,  and 
they  regulated  their  habits  of  life  for  diis  end. 
Not  only  the  applause  of  the  people,  but  also 
crowns  and  statues,  were  conferred  upon  the 
victor.  He  was  led  in  triumph;  his  name  was 
written  in  the  public  records;  and  poets  sang 
his  praise.  He  also  received  peculiar  privileges, 
had  a  yearly  pension  and  the  foremost  seat  at 
the  sacred  games. 

ATHLETICS,  or  ATHLETISM,  is  the 
exhibition  of  man's  physical  prowess  in  games 
of  skill  and  endurance,  and  though  in  passing 
centuries  it  has  undergone  many  phases,  it  is 
practically  the  same  to-day  as  when  the  Olym- 
pian games,^  which  were  resumed  at  the  Pan- 
Amencan  fexhibition  at  Buffalo  in  1901.  were 
originallv  given  2,500  years  ago,  and  Greece 
was  in  her  prime.  Then  not  only  Greek  met 
Greek,  but  the  influence  of  the  Olympian. 
Pythean,  Ncmean  and  Isthmian  games  was  felt 
to  the  farthest  extreme  of  Asia.  After  the  fall 
of  Rome,  the  mantle  of  physical  prowess  which 
that  nation  had  inherited  from  the  Greeks^  fell 
Upon  the  shoulders  of  the  sturdy  Norseman, 
whose  chief  priory  was  in  his  individual  capacity 
to  bear  unflmchmgly  the  stress  and  strain  of 
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contests  and  the  elements.  They  bred  into  the 
bone  the  hardihood  and  love  of  personal 
achievement  which  in  turn  carried  the  current 
through  the  Dark  Ages,  even  into  those  of  the 
exaggerated  chivalry,  which  Cervantes  killed 
with  ridicule  in  ^Don  Quixote.^  The  spirit  of 
the  Greek,  Roman  and  Norseman  planted  its 
seeds  in  the  hardy  Anglo-Saxons,  who  in  turn 
transplanted  them  into  Virginian  and  New  Eng- 
land soils  on  the  northern  continent  of  Amer- 
ica, where  its  influence  has  been  felt,  even  to 
the  entire  disappearance  of  the  softer  Latin 
races*  supremacy.  It  is  not  surprising,  there- 
fore, that,  with  the  disappearance  of  the  earlier 
modes  of  life  of  the  first  settlers,  calling  for 
all  the  physical  strain  that  the  human  frame 
was  capable  of,  and  the  return  of  the  compara- 
tive leisure  which  in  early  youth  now  surrounds 
the  American  universities  and  colleges,  there 
has  reappeared  a  yearning  after  opportunities 
to  supply,  artificially,  if  so  it  must  be,  the  stress 
and  contest,  physical  effort  and  the  proof  of 
suf^remacy  of  the  earlier  ages,  when  such  con- 
ditions were  compulsory.  It  was  in  the  blood, 
and  it  came  out,  much  to  the  nation's  benefit 
First  in  the  form  of  isolated  college  and  club 
contests,  and  subsequently  in  such  a  volume  as 
to  need  a  separation  of  contests  into  classes 
and  the  creation  of  an  especial  federation  of 
the  separate  units,  to  regulate  and  control  it 
In  the  beginning,  athletics  developed  in  this 
or  that  college,  or  university  or  club,  acting 
separately  and  indiscriminately  in  its  scope. 
Ultimately  the  lines  of  natural  cleavage  forced 
athletics  into  its  two  great  branches :  one  out- 
doors, commonly  known  as  track-events;  the 
other,  those  carried  on  in  a  gymnasium.  The 
outdoor  events  are  those  which^  are  now  usually 
meant  when  the  term  athletics  is  used.  The  de- 
velopment of  these  came  tentatively.  First  one 
college,  or  university,  or  club,  then  another, 
organized  outdoor  contests^  until  at  length  the 
net  was  spread  over  all  the  rising  generation, 
and  the  Amateur  Athletic  Union  was  formed, 
whose  fundamental  rule  is  that  ^^no  person  shall 
be  eligible  to  compete  in  any  athletic  meeting, 
game  or  entertainment  given  or  sanctioned  by 
this  Union  who  has  (1)  received  or  competed 
for  compensation  or  reward,  in  any  form,  for 
the  display,  exercise  or  example  of  his  skill  in 
or  knowledge  of  any  athletic  exercise,  or  for 
rendering  personal  service  of  any  kind  to  any 
athletic  organization,  or  for  becoming  or  con- 
tinuing a  member  of  any  athletic  organization; 
or  (2)  has  entered  any  competition  under  a 
name  other  than  his  own,  or  from  a  club  of 
which  he  was  not  at  that  time  a  member  in  good 
standing;  or  (3)  has  knowingly  entered  any 
competition  open  to  any  professional  or  pro- 
fessionals, or  has  knowingly  competed  with  any 
professional  for  any  prize  or  token ;  or  (4)  has 
issued  or  allowed  to  be  issued  in  his  behalf 
any  challenge  to  compete  against  any  pro- 
fessional, or  for  money;  or  (5)  has  pawned, 
bartered  or  sold  any  prize  won  in  athletic  com- 
petition ;  or  (6)  is  not  a  registered  athlete.  Nor 
shall  any  person  residing  within  the  territory  of 
any  active  member  of  this  Union  be  eligible  to 
compete  for  or  to  enter  any  competition  as  a 
member  of  any  club  in  the  territory  of  any 
other  active  member  of  this  Union,  unless  he 
shall  have  been  elected  to  membership  in  such 
club  prior  to  1  April  1891 ;  provided,  however, 
that  this  restriction  as  to  residence  shall  not 


apply  to  imdergradtiates  connected  with  any 
allied  college  athletic  organization. 

^No  one  shall  be  eligible  to  compete  in  any 
athletic  meeting,  ^mes  or  entertainment  given 
or  sanctioned  by  this  Union,  unless  he  shall  be 
a  duly  registered  athlete,  a  member  of  the  or- 
ganization from  which  he  enters,  and  shall  not 
nave  competed  from  any  club  in  this  Union 
during  a  period  of  three  months  next  preceding 
such  entry;  nor  shall  any  member  of  any  club 
in  this  Union,  or  any  club  in  any  district  in  this 
Union  be  allowed  to  compete  in  case  he  has 
within  one  year  competed  as  a  member  of  any 
other  club  then  in  this  Union,  except  with  the 
consent  of  such  other  clut^  which  consent  shall 
be  filed  with  the  registration  committee  of  his 
district  prior  to  such  competition  unless  such 
other  club  shall  have  disbanded  or  practically 
ceased  to  exist;  provided  that  the  requirements 
of  this  section  shall  not  apply  to  any  athletic 
meeting,  games,  or  entertainment,  the  entries 
for  which  are  confined  to  the  club  or  organiza- 
tion giving  such  meeting  or  entertainment 

*No  adilete  who  has  been  released  from  a 
club  which  is  a  member  of  this  Union,  and  who 
competes  for  another  club  directly  tihereafter, 
shall  be  allowed  to  compete  again  for  the  club 
he  was  released  from  for  one  year  from  the 
date  of  his  release,  except  that  the  club  has 
disbanded  or  ceasea  to  exist. 

*No  person  shall  be  eligible  to  compete  for 
or  enter  any  competition  as  a  member  of  any 
club  in  the  territory  of  any  active  member  of 
this  Union,  unless  he  shall  have  resided  within 
the  territory  of  said  active  member  at  least  four 
months  previous  to  entering  for  competition; 
nor  shall  any  person  be  eligible  to  enter  or 
compete  in  any  district  championship  meeting 
unless  he  shall  have  been  a  bona-fide  resident 
of  such  district  for  at  least  six  months  prior 
to  the  holding  of  such  championship  meeting; 
and  no  person  shall  be  eligible  to  compete  in  a 
championship  meeting  of  more  than  one  dis- 
trict in  one  year.  The  restrictions  contained  in 
.this  section  shall  not  affect  the  eligibility  of  an 
underpjaduate  connected  with  any  allied  college 
athletic  organization  who  shall  have  be«a  elected 
to  membership  in  any  club  of  this  Union  prior 
to  20  Nov.  1899,  to  represent  such  club  as 
long  as  he  remains  an  undergraduate ;  nor  shall 
these  restrictions  apply  to  an  undergraduate 
competing  for  any  college  belonging  to  an  allied 
body.* 

The  Amateur  Athletic  Union  (A.  A.  U.)  of 
the  United  States  has  jurisdiction  over  the  fol- 
lowing games  or  sports:  Basketball,  billiards, 
boxing,  fencing,  gymnastics,  handball,  hurdle, 
racing,  jumping,  lacrosse,  pole  vaulting, 
putting  the  shot  and  throwing  tne  discus,  ham- 
mer and  weights,  running,  swimming,  tugs  of 
war,  walking  and  wrestling.  The  Union  con- 
sists of  the  Metropolitan  Association  compris- 
ing the  States  of  New  York,  New  Jer- 
sey, north  of  Trenton  j  the  New  Eng- 
land Association,  compnsing  'Maine,  New 
Hampshire.  Vermont,  Massachusetts,  Rhode 
Island  and  Connecticut;  the  Atlantic  Asso- 
ciation, comprising  New  Jersey,  south'  of 
and  including  Trenton,  Delaware,  Maryland, 
Pennsylvania,  West  Virginia,  District  of  Co- 
lumbia, Virginia,  North  Carolina  and  South 
Carolina;  the  Central  Association,  comprising 
Ohio,    Illinois,   Indiana,   Michigan,   Wisconsin, 
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Iowa  and  Minnesota;  the  Pacific  Association, 
comprising  California,  Arizona,  Nevada  and 
Utah;  the  Southern  Association,  comprising 
Alabama,  Louisiana,  Florida,  Mississippi,  Texas, 
Georgia  and  Tennessee;  the  Western  Associa- 
tion, comprising  Missouri,  Wyoming,  Arkansas, 
Oklahoma^  South  Dakota,  North  Dakota,  In- 
dian Tcrntory,  Kansas,  Kentucky,  New  Mexico 
and  Colorado ;  and  the  Pacific  Northwest  Asso- 
ciation, comprising  Idaho,    Montana,    Oregon, 


hands  from  a  seven- foot  circle,  the  hammer 
being  swung  aroun^l  the  head.  Putting  the  shot 
consists  of  throwing  a  16-pound  iron  ball 
straight  from  the  shoulder  with  one  hand. 
Throwing  the  discus  is  somewhat  similar;  the 
discus,  a  flat,  circular  stone  or  piece  of  meal, 
weighing  four  pounds  and  seven  ounces,  is 
hurled  from  a  nine-foot  square. 

The  following  table  shows  some  of  the  prin- 
cipal American  Amateur  Athletic  records: 


Event 


Record 


When  made 


Champion 


100  yard  dash 

440  yard  run 

1  mile  ran 

5  mile  run 

2$  mile  run 

120  yard  low  hurdles 

120  yard  hi^h  hurdles 

Standing  lugh  ;ump 

Running  hi^  jump 

Pole  vault 

Throwing  hammer 

Putting  shot  (16  lb.) 

Throwing  discus  (Olympic  style) 


9  3/5  seconds* 

47  seconds*.., 

4  minutes  12  3/5  seconds* 
25  minutes  8  seconds 

2  hours  44  5/6  minutes 

14  2/5  seconds 

15  seconds* 

5  feet  5  i  inches* 

6  feet  7  5/16  inches* 

13  feet  2^  mches* 

189  fetet  6{  inches* 

51  feet* , 

156  feet  1|  inches 


23  Tune  1906 

29  Sept.  1900 

16  July  1915 
INov.  1913 
8  Jan.  1909 
6  Sept.  1909 

10  May  1913 

14  June  1913 

2  May  1914 

8  June  1912 

17  Aug.  1913 
21  Aug.  1909 
27  May  1912 


Dan  J.  KcUy. 
M.  W.  Long. 
N.  S.  Taber. 
H.  Kolehmainen. 
M.  Maloney. 
J.  J.  Eller. 
P.  W.  Kelly. 
Leo  Goehring. 
B.  Beeson. 
M.  S.  Wright. 
P.  Ryan. 
Ralph  Rooe. 
James  Duncan. 


\ 


*  Also  world  record. 


Washington  and  Alaska.  All  its  meetings  are 
under  the  direction  of  *a  games  committee,* 
one  referee,  two  or  more  inspectors,  three 
judges  at  finish,  three  or  more  timekeepers,  a 
starter,  a  clerk  of  the  course,  a  scorer  and  a 
marshal;  besides  which  all  the  conditions  and 
restrictions  for  various  events:  the  number  of 
throws  allowed,  the  size  and  area  of  prelim- 
inaiy  effort,  as  in  shot-putting,  etc.,  arc  subject 
to  definitions  from  time  to  time  promulgated, 
and  imposed,  by  virtue  of  the  authority  of  the 
A.  A.  U.  in  meeting  assembled. 

The  Intercollegiate  Association  of  Amateur 
Athletes  of  America  is  the  governing  body  of 
intercollege  athletics.  Its  cnammonship  must 
be  won  at  the  annual  meeting.  The  events  at 
outdoor  field  meetings,  track  and  field  athletics, 
as  they  are  more  closely  defined,  include  the 
follow  mg : 

Flat  racing,  subdivided  into  sprint,  middle- 
distance  and  long-distance  races.  ^Snrinting'^ 
signifies  top  speed  running,  up  to  300  yards. 
•Middle-distance*  events  are  the  half-mile,  mile 
and  two-mile  race,  longer  stretches  being  *long- 
distance.* 

Hurdle  racing,  covering  two  events,  the  120- 
yard  and  220-yard  hurdle  race.  The  first  is 
run  over  10  flights  of  hurdles,  10  yards  apart, 
the  first  being  15  yards  from  the  start,  each 
hurdle  being  three  and  a  half -feet  in  height. 
The  220-yard  race  is  over  10  hurdles  two  and 
a  half  feet  high,  the  conditions  being  otherwise 
the  same. 

Jumping,  including  the  broad  jump,  the  high 
jump  and  the  pole  vault.  The  first  is  a  running 
jump  from  the  edge  of  a  plank  sunk  into  the 
track,  with  a  distance  as  the  main  object.  The 
high  jump  is  over  a  bar,  with  height  as  the 
main  object.  Vaulting  is  the  same  as  nigh  jump- 
ing, except  that  the  athlete  has  the  assistance 
of  a  14- foot  pole. 

Weight  events,  including  throwing  the  ham- 
mer, putting  the  shot  and  throwing  the  discus. 
In  the  first  a  16-pound  hammer  with  a  four- 
foot  flexible  wire  handle  is  thrown  with  bodi 


See  also  Amateur;  Gymnastics;  Educa- 
tional Athletics. 

Bibliography. — Stonehange,  ^Rural  Sports^ 
(illustrated  edition) ;  Cassell,  < Sports  and 
Pastimes>  (with  700  illustrations)  ;  <Athletics> 
(by  various  authors,  in'  the  < Encyclopedia  of 
SportsO  ;  Sullivan  James,  ^Athletic  Almanacks^ 
(issued  yearly)  :  Graham  and  Clark's  ^Practical 
Track  and  Field  Athletics  >  (1910)  ;  <Spaulding's 
Athletic  Library >  (Official  Athletic  Almanac, 
annual). 

ATHLONE»  ath-l^n^  Ireland,  town  on  the 
Shannon,  about  67  miles  west  by  north  of  Dub- 
lin. It  is  divided  by  the  river  into  two  nearly 
equal  parts,  which  communicate  by  a  handsome 
stone  bridjB^e  of  five  arches.  It  is  one  of  the 
chief  depots  for  troops  and  military  stores; 
and  the  barracks,  occupying  a  height  above  the 
river,  can  accommodate  15,000  men,  and  have 
attached  an  ordnance  yard,  magazines  and 
armory  provided  with  a  large  stand  of  arms. 
By  means  of  a  canal  the  Shannon  has  been 
rendered  navigable  for  71  miles  above  the  town, 
which,  being  also  terminus  of  four  important 
railways,  carries  on  a  brisk  trade.  The  chief 
industrial  establishment  is  an  extensive  woolen 
factory,  and  there  are  also  large  saw-mills. 
Pop.  9,631. 

ATHOL,  Mass..  town  in  Worcester 
County,  on  Miller's  River  and  the  Boston  & 
A.  and  Fitchburg  railroads,  26  miles  north- 
west of  AVorcester.  It  contains  several  villages, 
has  electric  railways  connecting  with  the  sub- 
urbs, municipal  water  works,  and  is  principally 
engaged  in  the  manufacture  of  cotton  warps, 
shoes,  sewing-silk,'  fine  mechanical  tools, 
matches,  organ-cases,  podcetbooks,  billiard- 
tables  and  furniture.  The  town  has  two  national 
banks,  public  library,  high  school,  several 
weekly  and  monthly  periodicals,  and  a  property 
valuation  exceeding  $4,000,000.  From  its  settle- 
ment in  1735  until  its  incorporation  in  1762, 
Athol  was  known  as  Pequoig.     Pop.    (1910) 
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ATHOL,  or  ATHOLE,  a  mountainous 
and  romantic  district,  situated  in  the  north  of 
Perthshire,  Scotland.  It  gives  the  title  of  duke 
to  a  branch  of  the  house  of  Murray,  and  the 
Duke  owns  the  greater  part  of  the  district. 

ATHOR,  a'thor,  HATHOR  or  HETH- 
ER,  an  Egyptian  goddess,  identified  with 
Aphrodite  (Venus).  Her  symbol  was  the  cow 
bearing  between  its  horns  the  solar  disc  and 
hawk  feather  plumes.  Her  chief  temple  was 
at  Denderah.  From  her  the  third  month  of  the 
Egyptian  year  derived  its  name. 

ATHOS,     now     HAGION     OROS     or 
MONTE  SANTO   (Hohr  Mountain),  a  high 
mountain  in  Macedonia,  50  miles  east  of  Salo- 
nica,  the  extremity  of  a  long  chain  of  mountains 
which  runs  through  a  peninsula  jutting  into  the 
Archipelago.  The  peninsula  is  about  30  miles  long 
and  five  miles  broad.    It  is  covered  with  forests 
of  various  kinds  of  trees,  and  with  vineyards 
and  plantations  of  olive  and  other  fruit-trees. 
The   surface  is  very  irregular,  and  the  coast 
displays  numerous  creeks  and  inlets  of  the  sea. 
In  ancient  history  the  peninsula  is  mentioned 
chiefly  on  account  of  the  shipwreck  which  here 
befell  the  Persian  fleet  under  Mardonius  m  493 
B.C.,   and   on   account  of    the  canal   which,   m 
order  to  avoid  a  similar  calamity,  Xerxes  caused 
to  be  cut  through  the  isthmus  that  joins  the 
peninsula  to  the  mainland.    The  whole  penin- 
sula, as  well  as  the  mountain,  which  is  about 
6,700  feet  above  the  level  of  the  sea,  receives 
the  name  of  Athos.    It  contains  some  20  mon- 
asteries, and  a  multitude  of  hermitages,  inhab- 
ited by  about  6,000  monks  and  hermits  of  the 
Order  of  Saint  Basil.  They  are  extremely  in- 
dustrious:    they    diligently    cultivate    the    soiL 
grow    vines    and   olives,    vegetables,    etc.,   and 
actively  engage  in  fishing,  and  they  also  carve 
statues  of  the  saints.  Agni  Dei.  crucifixes,  rosa- 
ries, etc.,  which  they  send  to  the  small  town  of 
Karyes,  on  the  mountain,  where  weekly  markets 
are  held,  and  to  the  rest  of  Europe,  especially 
to  Russia.    They  also  collected  alms  to  pay  their 
heavy  yearly  tax  to  the  Porte.    There  is  an 
academy  in  which  the  younger  monks  receive 
instruction  in  various  subjects.     The  Kbraries 
of  the  monasteries  are  rich  in  literary  treas- 
ures, particularly  in   manuscripts,   partly  pro- 
cured from  Constantinople  before  its  conquest 
by  the  Turks,  partly  presented  to  them   from 
the  same  place,  and  partlv  written  by  the  labo- 
rious monks.     Many  books  have  been  brought 
thence  to  the  great  collections  at  Paris,  Vienna, 
etc.,  and  the  rest  are  but  little  used  among  the 
monks    themselves.      Their    monasteries    and 
churches  were  the  only  ones  in  the  Ottoman 
empire  which  had  bells.    Every  nation  belong- 
ing to  the  Greek  Church  has  here  one  or  more 
monasteries  of  its  own,  annually  visited  by  pil- 
grims  from  Russia,  Serbia,  Bulgaria^  etc.,  as 
well  as  from  Greece,  Asia  Minor  and  ConstanU- 
nople.     The  privileges  which  the  members  of 
the  various  establishments  enjoy  they  owe  to 
Murad  II,  who,  on  account  of  their  voluntary 
submission,  even  before  the  capture  of  Constan- 
tinople, granted  them  his  protection.     Hermits 
were  established  on  Athos  in  the  middle  of  the 
9th  century,  and  the  first  monastery,  that  of 
Saint  Lavra,  was  founded  by  the  monk  Athana- 
sius  in  968.    In  1912  Athos  was  occupied  by  the 
Greeks  during  the  Balkan  War.  and  is  now  un- 
der Greek  sovereignty. 


ATHOS,  a't63',  a  character  who  figures  in 
Dumas*  ^ Musketeer^  novels.  He  is  one  of  the 
three  guardsmen  associated  with  d'Artagan. 

ATHY,  i-thf,  a  market-town  in  Ireland, 
37  miles  southwest  of  Dublin,  with  Protestont 
and  Roman  Catholic  churches,  extensive  county 
jail,  police  barracks,  etc.  It  has  a  large  trade 
in  com,  by  canal  and  river,  and  is  an  import- 
ant railway  station. 

ATITLAN,  a't^-tlan',  a  lake,  mountain  and 
town  of  Central  America,  in  Guatemala.  The 
lake  is  about  24  miles  long  and  10  broad ;  the 
mountain  an  active  volcano,  12,160  feet  high. 
The  town,  known  also  as  Santiago  de  Atitlan, 
is  located  on  the  side  of  the  mountain, 
and  is  chiefly  known  for  its  medicinal  springs. 
Pop.  about  11,300. 

ATJEH.  Sec  Achin. 
ATKINSON,  Edward,  American  econo- 
mist: b.  Brookline,  Mass.,  10  Feb.  1827;  d.  Bos- 
ton, 11  Dec.  1905.  He  was  educated  in  private 
schools.  He  invented  a  cooking-stove  called 
the  ** Aladdin  Oven,*  and  was  president  of  the 
Boston  Manufacturers*  Mutual  Fire  Insurance 
Company  after  1878.  His  wide  reputation  was 
due  chiefly  to  the  fact  that  for  40  years  he  was 
a  prolific  writer  of  pamphlets  on  economic, 
commercial  and  political  subjects,  including 
banking;,  competition,  railroads,  fire-prevention, 
economic  legislation,  industrial  education,  the 
money  and  tariflF  questions,  and  colonial  ex- 
pansion. He  vigorously  opposed  the  war  in  the 
Philippines,  and  during  1899-1900  published  the 
Anti-Imperialist  in  support  of  his  views.  The 
following  is  a  selected  list  of  his  more  import- 
ant publications:  ^  Cheap  Cotton  by  Free 
Labor>  (1861) ;  ^Collection  of  Revenue' 
(1866);  ^Reform,  of  the  Legal  Tender  Act> 
(1874)  :  <The  Fire-Engineer,  the  Architect  and 
the  Underwriter >  (1880)  ;  <  Distribution  of  Prod- 
ucts>  (1885)  ;  <The  Margin  of  Profit>  (1887) ; 
^Taxation  and  Work> ;  < Science  of  Nutrition^  ; 
^Prevention  of  Loss  by  Fire> ;  ^Fifty  Years' 
Record  of  Factory  Mutual  Insurance^  (1900)  ; 
<  Facts  and  Figures  the  Basis  of  Economic 
Science>  (1904).  Consult  the  biographical  notice 
by  T.  W.  Higginson  in  < Proceedings  of  the 
American  Academy  of  Arts  and  Sciences* 
(Boston  1907). 

ATKINSON,  Eleanor  (Stackhouse), 
American  writer:  b.  Rensselaer,  Ind.  For  sev- 
eral years  she  was  a  public  school  teacher  in 
Indianapolis  and  Chicago,  but  in  1889  she  took 
up  newspaper  work,  becoming  a  special  writer 
on  the  staff  of  the  Chicago  Tribune.  Here  her 
writing  became  familiar  under  the  pen  name  of 
«Nora  Marks.^  In  1891  she  married  Francis 
Blake  Atkinson.  In  1900  she  became  editor  of 
The  Little  Chronicle,  in  which  position  she  con- 
tinued for  seven  years.  Among  her  books  are 
<Mamzelle  Fifine>  (1903);  ^Boyhood  of  Lin- 
coln>  (1908);  ^Lincoln's  Love  Story>  (1909); 
<The  Story  of  Chicago'  (1910);  ^ The  Stu- 
dents' Reference  Work^  (Vol.  V,  1911)  ;  <Grey- 
friars  Bobby>  (1912);  <Loyal  Love>  (1912); 
<How  and  Why  Library*  (1913)  ;  Johnny  Ap- 
pleseed>  (1915). 

ATKINSON.  George  Francis,  American 
botanist :  b.  Raisinville,  Mich.,  26  Tan.  18S4.  He 
was  educated  at  Olivet  College,  Michigan,  and 
Cornell  University,  and  was  graduated  in  1885. 
He  taught  general  zoology,  biology  and  ento- 
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mology  in  the  universities  of  North  Carolina. 
South  Carofina  and  the  Alabama  Agricultural 
and  Mechanical  College,  from  1885  to  1892. 
He  was  botanist  of  the  South  Carolina  Agricul- 
tural Experiment  Station,  188S-89,  and  biolo^st 
of  the  Alabama  Agricultural  Experiment  Sta- 
tion 1889-92.  He  was  assistant  and  professor 
of  cryptogamic  botany  at  Cornell  University, 
1892-96,  and  professor  of  botany  there  since 
1896,  arid  botanist  of  the  Cornell  University 
Agncultural  Experiment  Station,  1892-1906. 
He  has  written  ^Biology  of  Ferns >  (1894)  ; 
'First  Studies  of  Plant  Life>  (1904);  ^Studies 
of  American  Fungi^  (1900) ;  ^Mushrooms' 
(1903);  ^Elementary  Botany > ;  <High  School 
Botanv' ;  *  College  Textbook  of  Botany.  >  He 
is  a  fellow  of  the  American  Association  Ad- 
vanced Science ;  fellow  of  the  Botanical  Society 
of  America;  member  of  the  American  Philo- 
sophical Society;  member  of  the  American 
Genetic  Association,  and  corresponding  member 
of  the  Torrey  Botanical  Club.  He  is  actively 
engaged  in  botanical  research  and  has  made 
numerous  ori^nal  contributions  to  botanical 
science  in  foreign  and  American  journals. 

ATKINSON,  George  Wesley,  American 
writer:  b.  Charleston,  W.  Va..  29*  June  1845. 
In  1875  he  was  admitted  to  the  bar,  but  the 
following  year  he  was  appointed  internal  rev- 
enue agent.  From  1881  to  1885  he  was  United 
States  marshal  in  West  Virginia.  In  1889  he 
was  elected  to.  Congress  and  in  1897  he  was 
elected  governor  of  his  State  for  a  four-years' 
term.  In  1905  he  was  appointed  a  judge  of  the 
United  States  Court  ol  Claims.  Among  his 
writings  are  ^History  of  Kanawha^  (1876) ; 
< After  the  Moonshiners>  (1879);  <  Handbook 
for  Revenue  Officers  >  (1881) :  <A  B  C  of  the 
Tariff>  (1882)  ;  <Prominent  Men  of  West  Vir- 
ginia>  (1895) ;  ^Psychology  Simplified^  (1897); 
^Public  Addresses>  (1901)  ;  ^Chlps  and  Whet- 
stones >  (1908). 

ATKINSON^  John,  American  clergyman: 
b.  Dcerfield,  N.  Y..  6  Sept  1835;  d.  Haverstraw, 
N.  Y.,  8  Dec.  1897.  He  entered  the  Methodist 
ministry  in  1853,  and  held  pastorates  in  Newark, 
Jersey  City,  Chicago,  Bay  City,  Adrian  and 
Haverstraw.  He  was  the  author  of  the  hymn 
<Shall  We  Meet  Beyond  the  River  ?>  He  wrote 
<The  Livinjf  Way>  (1856);  ^Memorials  of 
Methodism  in  New  Jersey>  (2d  ed.,  1860); 
^The  Garden  of  Sorrows >  (1868) ;  ^Centennial 
History  of  American  Methodism^  (1884) ;  ^Thc 
Beginnings  of  the  Wesleyan  Movement  in 
America,  and  the  Establishment  Therein  of 
Methodism>  (1896). 

ATKINSON.  John  Christopher,  English 
clergyman  and  antiquary:  b.  Eddhangor,  Eng- 
land, 1814;  d.  1900.  He  was  for  half  a  century 
vicar  of  the  parish  of  Danby  in  the  North  Rid- 
infr  of  Yorkshire,  which  he  has  described  in  his 
delightful  <  Forty  Years  in  a  Moorland  Parish > 
(1891).  He  wrote  much  on  natural  history, 
and  his  ^  Walks,  Talks,  Travels  and  Exploits 
of  Two  School-Boys>  (1859)  ;  <Play  Hours  and 
Half  Holidays>  (1880),  <  British  Birds'  Eggs 
and  Nests>  (1861),  and  <The  Last  of  the 
Giant  Killers  >  (1891),  have  been  widely  read. 

ATKINSON,  Thomas,  American  bishop:  b. 
Mansfield,  Va.,  6  Aug.  1807;  d.  Wilmington, 
N.  C,  4  Jan.  1881.  He  was  graduated  from 
Hampden-Sidney  College,  Virginia,  in  1825. 
and  practised  law   for  nine  years.     Ordained 


priest  in  the  Episcopal  Church  in  1837,  he 
served  as  rector  in  Norfolk  and  Lynchburg, 
Va.,  and  Baltimore,  Md.,  whence  he  was  elected 
third  bishop  of  North  Carolina  26  May  1853. 
He  was  an  able  administrator  and  prominent  in 
the  councils  of  his  Church.  He  published  vari- 
ous sermons  and  Emscopal  charges. 

ATKINSON,  Thomas  Witlam,  English 
traveler,  writer  and  artist:  b.  Yorkshire,  6 
March  1799;  d.  Kent,  13  Aug.  1861.  He  began 
his  career  as  an  architect  in  Manchester,  where 
he  built  a  large  church.  It  was  in  tms  con- 
nection that  he  acquired  a  facility  for  drawing 
which  he  later  developed  into  the  ability  to 
draw  and  paint.  Becoming  interested  in  cen- 
tral Asia  throu^  the  works  of  Humboldt,  he 
went  to  Saint  Petersburg  in  1844  and  thence 
began  one  of  the  most  remarkable  series  of 
journeys  and  explorations  ever  undertaken. 
He  wandered  across  the  Russian  steppes,  over 
the  plains  of  Siberia,  into  central  Mongolia 
and  even  ventured  into  Chinese  Tibet,  many 
stretches  of  this  extended  journey  being  un- 
dertaken on  foot.  On  returning  to  England  in 
1853  he  estimated  that  he  had  traveled  some 
30,000  miles,  much  of  it  being  through  country 
then  practically  unknown  to  Europeans.  His 
experiences  are  related  in  <  Explorations  in 
Oriental  and  Western  Siberia^  (1858)  and 
*  Travels  in  the  Regions  of  the  Upper 'and 
Lower  Amoor>   (1860). 

ATKYNS,  Sir  Robert,  English  jurist  and 
statesman ;  b.  Gloucester  1621 ;  d.  Sapperton 
Hill,  Gloucestershire,  1709.  He  was  the  son  of 
a  distinguished  family,  of  which  no  less  than 
four  generations  had  been  represented  in  high 
judicial  offices.  In  1659  he  entered  Parliament 
and  being  a  strong  partisan  of  the  king,  he  was 
made  Knight  of  the  Bath  at  the  coronation  in 
1661.  In  Qie  same  year  he  became  recorder  of 
die  dty  of  Bristol,  In  1672  he  was  judge  of  the 
Court  of  Common  Pleas.  But  on  account  of 
friction  with  Chief  Justice  Scroggs  he  resigned 
from  office  in  1680  and  retired  to  his  familv 
estate  in  Gloucestershire.  During  this  period 
however,  he  showed  himself  bitterlv  opposed 
to  the  Stuarts  and  after  the  flight  of  James  II 
he  openly  proclaimed  himself  for  the  lords, 
acting  as  their  legal  adviser,  pleading  especially 
for  Lord  William  Russell.  When  that  noble- 
man came  np  for  trial  in  1683,  Atkyns  pub- 
lished two  pamphlets  in  his  defense.  When 
William  III  came  on  the  throne  he  was  made 
Lord  Chief  Baron  of  the  Exchequer,  in  which 
office  he  remained  until  1694.  From  1689  to 
1693  he  was  speaker  in  the  House  of  Lords. 
His  one  work  was  his  ^Parliamentary  and  Po- 
litical Tracts>    (1734). 

ATLANTA,  Gsl.,  city,  capital  of  the  State, 
and  county-seat  of  Fulton  County,  290  miles 
northwest  of  Savannah,  with  railway  facilities 
including  15  radiating  lines,  five  of  which  be- 
long to  the  Southern  Railway,  and  three  con- 
trolled by  the  Louisville  &  Nashville  system. 
Belt  lines  complete  the  terminal  system,  which 
centres  in  a  fine  union  depot  completed  at  a 
cost  of  $1,000,000.  Local  transportation  is 
unified  in  a  system  of  well-equipped  street  rail- 
ways covering  235  miles  of  track,  200  within 
the  city,  the  rest  extending  eight  miles  out.  At- 
lanta is  locally  called  the  ^^manufacturing  and 
industrial  metropolis  of  the  southeast.*  The 
area  of  the  dty  is  36  square  miles,  and  the 
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boundary  is  nearly  a  circle  of  3^4  miles  diame- 
ter, extended  in  two  suburbs.  Situated  at  the 
foot  of  the  Appalachian  chain  of  mountains  on 
the  ridge  dividing  the  watershed  of  the  Atlantic 
Ocean  from  that  of  the  Gulf  of  Mexico,  the 
altitude  of  1,050  feet  at  the  lowest  point  and 
1,100  feet  at  the  highest  makes  the  climate 
cooler  than  the  latitude,  33*  44'  58.8",  would 
indicate,  and  the  air  has  a  bracing  and  invigor- 
ating effect  conducive  to  mental  and  physical 
vigor  which  makes  Atlanta  a  desirable  place  of 
residence.  The  mean  summer  temperature  is 
77*;  winter,  44®.  This  commanding  site  was 
developed  by  the  building  of  railroads  in  the 
first  half  of  the  19th  century.  The  village  of 
Marthasville  was  first  a  terminus  of  the  Hne 
from  Savannah  and  Macon.  As  one  road  after 
another  centred  there  the  place  gfrew  rapidly 
and  became  known  as  ^Terminus*;  its  destiny 
as  a  business  centre  was  foreseen,  and  the 
name  changed  to  Atlanta.  Here  eastern  and 
western  traffic  meet.  After  the  vicissitudes  of 
the  Civil  War,  the  legislature  removed  from 
Milledgeville  and  Atlanta  became  the  capital 
of  the  State  during  the  reconstruction  era.  It 
was  made  the  permanent  capital  by  vote  of  the 
people  in  1887,  and  the  capitol  building  was 
completed  in  1889  at  a  cost  of  $1,000,000.  At- 
lanta became  the  business  centre  of  the  South- 
eastern States  and  shared  the  general  growth, 
developing  rapidly  after  the  Cotton  Exposition 
of  1881,  projected  by  citizens  of  Atlanta,  be- 
came a  rallying  point  for  Southern  industry.  A 
s^ond  eacposition  held  in  1895  greatly  stimu* 
kted  the  growth  of  business;  in  1^14  the 
national  government  selected  Atlanta  as  a  site 
for  the  regional  bank  to  serve  the  Southeastern 
States  of  Alabama,  Florida,  Georgia,  Missis- 
sippi, North  and  South  Carolina  and  Tennes- 
see ;  and  in  1915  the  annual  fair  became  a  per- 
manent fixture.  Bank  clearings  increased  from 
$56,000,000  in  1894  to  $739,294,232  in  1915.  In 
the  same  period  bank  deposits  grew  from  less 
than  $4,000,000  to  $36,216,566.  Business  in- 
creased four  times  as  fast  as  population,  al- 
diough  that  has  grown  at  the  rate  of  4  per  cent 
a  year.  The  wholesale  and  retail  trade  of  one 
year  is  now  estimated  at  $200,000,000.  The 
mule  market  is  now  the  second  most  important 
in  the  country.  Sales  for  any.  recent  year  are 
estimated  at  65,000  head,  valued  at  more  than 

E  100,000.  Total  trade  and  manufactures, 
,000,000.  As  a  manufacturing  centre,  At- 
I's  output  is  varied.  A  recent  census  re- 
ported 898  establishments  with  $62,614,590  of 
capital,  21,482  wage  earners.  $14,284,923  total 
wages,  and  $55,011,690  of  products.  The  most 
important  products  are  cotton  goods,  fertilirers, 
gins,  engines,  car-wheels,  machinery,  lumber, 
sheet-metal  work,  terra-cotta,  brick,  wagons, 
carriages  and  buggies,  furniture^  confectionery, 
crackers,  cigars,  cofbns,  chemicals,  printing, 
lithographing,  electrotyping,  engraving,  paper- 
bags,  flour  and  meal,  paints,  varnish,  cotton- 
seed oil  and  cake,  ice,  harness,  belting,  hosiery, 
suspenders,  ^  underwear,  neckwear,  woolen 
goods,  clothing,  trunks  and  condiments. 

The  factories  of  the  city  use  45,000  horse- 
power furnished  by  steam  and  electricity.  A 
massive  masonry  dam  has  been  constructed  at 
Bull  Sluice  Shoals  on  the  Chattahoochee,  and  a 
plant  costing  $2,000,000,  completed  near  the 
middle  of  1904,  delivers  11,000  horse-power  of 
electric  current  in  the  city.     This  gave  a  new 


impetus  to  manufacturing,  much  of  the  addi- 
tional i>ower  having  been  taken  in  advance  of 
completion.  Atlanta's  central  position  has  made 
it  southern  headquarters  for  large  business 
concerns.  It  is  the  fourth  insurance  centre  of 
the  United  States,  with  premium  collections 
estimated  at  $11,000,000  per  annum,  and  is  head- 
quarters for  the  railways,  telegraphs,  tele- 
phones and  the  large  industrial  corporations 
doing  business  in  the  Southern  or  Southeastern 
States.  The  concentration  of  these  interests 
has  created  such  a  demand  for  quarters  that 
Atlanta  has  more  fireproof  office  buildings 
than  any  other  Southern  city.  A  fireproof 
hotel  with  over  300  rooms  was  recently  com- 
pleted. With  other  excellent  hotels,  Atlanta  has 
been  famous  for  many  years  as  *^A  Convention 
City*  and  has  an  auditorium  seating  8,000  peo- 
ple. Atlanta  is  the  most  important  centre  of 
publication  for  newspapers  and  periodicals  in 
the  Southern  States.  The  postal  receipts  for 
second-class  matter  reach  $100,000  in  a  single 
fiscal  year,  thus  exceeding  those  of  Brooklyn, 
Baltimore,  Buffalo^  Washington  city,  Omaha, 
New  Orleans,  Louisville  or  Indianapolis,  while 
the  increase  of  general  postal  receipts  since  the 
exposition  has  been  remarkable  and  now  ex- 
ceed $1,466,000  for  a  single  year.  Congress 
appropriated  $200,000  for  an  entire  block  of 
ground  upon  which  a  very  handsome  post-office 
and  custom  house  has  been  erected  at'  a  cost 
of  $1,000,000.  This  and  the  State  capitol,  al- 
ready mentioned,  with  its  exterior  of  oolitic 
limestone  and  the  interior  ornamented  with 
Georpia  marble,  are  the  chief  among  the  fine 
buildings  of  the  city.  Street  improvements  have 
cost  more  than  $10,000,000,  including  292  miles 
of  sewersj  230  of  paved  streets,  4o7  of  side- 
walks. Fifteen  miles  of  streets  are  paved 
with  asphalt,  the  remainder  withgranite  blocks, 
macadam  and  vitrified  brick.  The  dty  water 
works  takes  its  supply  from  the  Chattahoochee 
River  above  Peachtree  Creek,  in  a  sparsely  pop- 
ulated district.  By  settling  and  filtration  water 
is  purified.  Two  engines  of  15,000,000  gallons 
daily  capacity  each  pump  it  into  the  city.  The 
consumption  is  nearly  20^000,000  gallons  a  day. 
For  domestic  use  water  is  supplied  at  10  cents 
per  thousand  gallons.  At  this  rate,  with  some 
reduction  to  manufacturers,  the  city  makes  a 
profit.  Fire,  police,  sanitary  and  other  city  de- 
partments are  well  equipped  and  efficient.  The 
city  government  is  administered  by  a  mayor  and 
general  council.  Appropriation  bills  are  voted 
separately  by  two  legislative  branches,  and  the 
mayor  has  a  veto,  bonded  debt  is  limited  by 
State  Constitution  to  7  per  cent  of  the  taxable 
wealth.  The  charter  requires  a  sinking  fund  to 
retire  all  bonds  in  30  years  from  date  of  issue. 
Atlanta  is  one  of  10  cities  designated  by  the 
Secretary  of  the  Treasury  whose  bonds  might  be 
used  as  security  for  Federal  deposits.  The  tax 
rate  is  1)4  per  c«»t  ^^^  ^^^  assessment^  aver- 
ages 60  per  cent  of  actual  value.  The  city  as- 
sessment for  1915  showed  $185,825,693  of  tax- 
able wealth.  The  streets  of  the  residential  sec- 
tions are  particularly  attractive  with  grassy 
lawns  and  shade  trees.  Grant  Park,  Piedmont 
Park,  Lakewood,  East  Lake,  Ponce  De  Leon 
Spring  and  the  Chattahoochee  River  are 
outing  resorts.  A  bill  has  been  introduced  in 
Congress  to  make  a  national  military  park  on 
the  battle  ground  north  of  the  city.  Public 
spirit  is  strong  in  Atlanta.     The  Chamber  of 


Digitized  by  V^OOQIC 


ATLANTA,  GA, 


CARNEGIE  LIBRARY 


GEORGIA  SCHOOL  OF  TECHNOLOGY 


Digitized  by 


Google 


ATLANTA,  GA. 


1  Club  House  of  the  Druid  Hills  Golf  Club 

2  View  of  Broad  Street,  looking  North  from  Msriettt  Street 


S  View  of  Fiye  Points,  the  Centre  of  Atlanta 
4  Statue  of  Henry  W.  Gradv        ^^  ^^  ^  ,  ^ 
Digitized  byVaOOV  Ic 


ATLANTA  UNIVERSITY—  ATLANTIC   COAST  LlNft  RAILROAD 


508 


Commerce,  Clearing  House  Association,  Cre<Kt 
Men's  Association,  Manufacturers'  Association 
and  Freight  Bureau  are  organs  for  concetted 
action  among  business  mea.  The  Greater 
Georgia  Association,  projected  by  the  Atlanta 
Chamber  of  Commerce,  unites  the  efforts  of 
Georgia  towns,  cities  and  counties  to  develop 
(he  resources  of  the  State.  Fraternal  and  sodai 
or^nizations  are  numerous  and  active.  Re* 
ligious  denominations  are  well  organized.  The 
public  school  system  comprises  grammar 
schools  and  high  schools,  with  over  26,000 
pupils,  three  business  colleges  have  1,500 
students,  medical  and  dental  colleges  have  1,500. 
Two  male  colleges,  a  female  semmary  and  sev- 
eral select  schools  for  boys  have  an  attendance 
of  2,500.  The  Georgia  Institute  of  Technology 
with  900  students  is  the  most  important  institu- 
tion for  higher  education.  It  has  textile,  me- 
chanical enpneering  and  electrical  engineering 
schooh  and  machine-shop  practice  in  addition 
to  literary  and  scientific  courses.  The  total 
number  of  students  in  the  city  in  higher  in- 
stitutions for  white  youths  and  girls  is  about 
7,000.  A  site  has  been  donated  and  funds  are 
partially  raised  for  the  Oglethorpe  (Presby- 
terian) University,  the  total  investment  of  which 
is  estimated  at  $1,000,000.  Emory  (Methodist) 
University  is  also  being  established  with  funds 
already  acquired,  amounting  to  $3,000^000. 

There  are  six  institutions  for  the  higher  edu- 
cation of  colored  ^outh.  with  a  total  attendance 
of  3,000.  They  mclude  literary  and  scientific 
schools,  theology,  industrial  training  and  a 
training  school  for  nurses.  Qiarities  are  nu- 
merous and  include  such  educational  features  as 
free  kindergartens,  night  schools  and  three  or- 
phan asyltuns.  Grady  Hospital  is  supported  1^ 
the  city ;  Saint  Joseph's  Infirmary  by  the  Roman 
Catholics,  and  the  Presbyterian  Hospital  by  the 
Presbyterians.  Private  hospitals  or  sanatoriums 
are  numerous  and  well  equipped.  There  are 
two  theatres  with  2,500  and  2,000  seating 
capacity,  and  two  lyceum  or  lecture  associa- 
tions. (Tarnegie  Library  is  a  white  marble 
building  in  classic  style,  and  contains  over 
40,000  volumes.  The  book  circulation  is  over 
150,000,  one- fourth  among  juveniles.  There  arc 
264  churches,  including  missions,  and  the  at- 
tendance is  made  up  of  a  fair  proportion  of  all 
of  the  population.  The  total  membership  ex- 
ceeds a  third  of  the  population.  Atlanta  was 
an  important  strategic  point  in  the  Civil  War. 
In  1861  it  became  a  depot  of  Confederate  mill' 
tary  supplies,  and  this  made  it  an  objective 
point  in  Greneral  Sherman's  match  to  the  sea. 
After  a  siege  of  several  weeks  he  occupied  the 
city  (see  Jonesboro,  Battle  op,  and  Fall  op 
Atlanta),  and  by  his  order  it  was  burned  17 
Nov.  1864.  In  later  years  (kneral  Sherman  de- 
scribed the  strategic  position  of  Atlanta  by  com- 
paring it  to  the  wrist  of  a  hand  whose  fingers 
reached  the  five  principal  ports  of  the  gulf  and 
south  Atlantic  coast  Twice  the  test  of  war  has 
approved  the  site,  and  twice  a  city  has  been 
bmh  on  the  same  spot.  In  1865  ihe  military 
government  of  (jeorgia  was  established  there. 
During  the  Spanish  War  the  city  was,  and  still 
is,  headquarters  for  the  Department  of  the  Gulf. 
From  39,000  in  1880  the  population  grew  to 
89,872  in  1900.  The  census  of  1910  showed  the 
|K)pulation  to  be  154,485,  an  increase  of  72.3  per 
cent  as  against  a  37.1  per  cent  increase  from 


1880  to  1890.    The  present  population   (1917) 
is  conservatively  estimated  at  205,000. 

Walter  G.  Cooper, 
Secretary  Chamber  of  Commerce, 

ATLANTA  UNIVERSITY,  a  coeduca- 
tional (noohsectarian)  institution  for  negroes, 
in  Atlanta,  Ga^  organized  in  1869.  In  1913  it 
had  34  officers  and  instructors,  404  students, 
15,(XX)  volumes  in  the  library,  grounds  and 
buildings  valued  at  $285,000,  and  an  endowment 
of  $100,000.     . 

ATLANTE8,  atMan'tez,  in  architecture, 
colossal  statues  of  men  used  instead  of  pillars 
to  support  an  entablature.  Roman  arcnitects 
called  them  telamones  (Greek). 

ATLANTIC;  Iowa,  city  and  county-seat  of 
Cass  County,  situated  on  East  Nishnabatna 
River  and  on  the  Chicago,  R  I.  &  P.  Railroad, 
80  miles  southwest  of  Des  Moines.  It  has  vari- 
ous manufacturing  interests,  including  iron  and 
bridge  works,  planing  mills,  canning  factories, 
starch-works,  soap-factory,  two  machine  shops, 
and  operates  municipal  water  works  and  elec- 
tric lighting  plants.  It  was  chartered  as  a  city 
in  1869.    Pop.  (1910)  4,560;  (1916)  6,000. 

ATLANTIC  CITY,  N.  T.,  city  and  popular 
seaside  resdrt  in  Atlantic  County;  on  the  At- 
lantic Ocean  and  on  die  Reading  and  tlie  Penn- 
sylvania railroads,  60  miles  southeast  of  Phil- 
adeji^ia  and  136  miles  southwest  of  New  York. 
It  is  built  on  a  long,  sandy  island,  known  as 
Absecon  Beach,  whicn  stretches  along  the  coast 
for  10  miles;  has  an  average  width  of  three^ 
fourths  of  a  mile  and  is  from- four  to  five  miles 
from  the  mainland.  At  the  north  end  is  the 
Absecon  Li^ht,  160  feet  high,  well-known  to 
coastwise  sailors.  The  city  has  several  miles 
of  bathing  beach,  six  great  recreation  piers,  a 
magnificent  promenade  —  the  famous  ^Board 
Walk*  of  steel  and  concrete,  covered  with  board 
flooring,  eight  miles  long, —  on  the  ocean  front, 
nearly  100  hotels  and  boarding-houses,  electric 
lights,  municipal  water  works,  public  schools, 
churches  of  the  principal  denommations,  seven 
national  banks,  and  dsuly,  weekly  and  monthly 
periodicals.  It  is  probabty  the  most  important 
all-the-year-round  resort  m  the  United  States, 
its  splendid  climate  giving  it  a  large  popular 
patronage  even  in  the  dead  of  winter.  About 
100,000  persons  bathe  daily  in  the  height  of  the 
summer  season.  The  assessed  property  valua- 
tion exceeds  $59,000,000.  A  fire  in  April  1902 
destroyed  man^  hotels  and  other  buildings  and 
led  to  a  municipal  enactment  that  all  structures 
henceforth  erected  within  the  municipal  limits 
must  be  fireproof.  While  not  known  as  a  manu- 
facturing city,  the  United  States  census  recorded 
105  manufacturing  establishments  of  factory 
grade,  employing  1,230  persons,  of  whom  917 
were  wage  earners,  receiving  $614,000  annually 
in  wages.  The  capital  invested  aggregated  $7,- 
050^000,  and  the  value  of  the  year's  output  was 
$2,908,000;  of  this,  $1,556,000  was  the  value 
added  by  manufacture.  Atlantic  City  was  first 
settled  in  1854  on  the  site  of  a  fishing  settle- 
mknt  dating  from  1780i  It  is  governed,  stibiect 
to  referendum  and  recall,  by  five  commissioners, 
elected  every  four  years.  Pop.  44^461 ;  in 
summer,  about  350,000. 

ATLANTIC  COAST  LINE  RAILROAD 
COMPANY,  The.  A  railway  system  extend- 
ing from  Richmond,  Va.,  to  Port  Tampa,  F!a., 
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a  trunk  line  distance  of  900  miles,  with  many 
auxiliaries  and  branches.  On  30  June  1916  the 
system  was  operating  4^773.66  miles  of  road,  of 
which  52.17  miles  were  operated  under  lease, 
and  53.79  miles  under  trackage  rights.  The 
Company  also  owned  several  small  brandies 
(totalling  16.83  miles)  which  it  did  not  operate. 

The  Atlantic  Coast  Line  Railroad  Company 
had  its  beginning  in  the  Richmond  &  Peters- 
burg Railroad  Company  chartered  by  the  State 
of  Virrinia  in  1836.  In  1900  the  name  was 
changed  to  The  Atlantic  Coast  Line  Railroad 
Company  of  Virpnia.  Later  in  that  year  the 
Norfolk  &  Carohna  Railroad,  the  Wilmington 
&  Weldon  Railroad,  the  South  Eastern  Rail- 
road and  the  Atlantic  Coast  Line  Railr9ad  of 
South  Carolina  were  consolidated  with  it,  and 
the  name  was  again  changed  to  its  present 
title. 

The  Company's  operating  revenues  for  the 
fiscal  year  ended  30  June  1916  were  $34,445,- 
110;  earned  by  the  transportation  of  7,850^394 
passengers  and  12,291,713  tons  of  freight.  The 
passenger  travel  averaged  48.07  miles  per  per- 
son, at  a  charge  of  2.192  cents  per  mile  —  ag- 
gregating in  the  year  377,368,440  passenger 
miles,  and  $8,271,629.  The  freight  traffic  aver- 
aged 167.08  miles  per  ton,  at  a  charge  of  1.835 
cents  per  ton-mile  —  aggregating  in  the  year 
10,296,523,340  ton-miles,  and  $23,292,589.  The 
operating  expenses  for  the  year  were  $22,797,- 
008.  After  deducting  taxes  and  bills  uncollect- 
ible, the  total  operating  income  was  $9,838,805. 
A  dividend  income  of  $2,386,447  and  other  non- 
operating  income  increased  the  gross  income 
to  $13,975,955.  The  interest  paid  on  the  funded 
debt  amounted  to  $5,846,656,  and  this,  with  other 
miscellaneous  deductions,  reduced  the  net  in- 
come to  $7,755,536.  Of  this,  $140,551  was  ap- 
propriated for  physical  betterments  and  $/,- 
598.893  was  transferred  to  profit-and-loss  ac- 
count. The  operating  revenue  per  mile  of  road 
was  $7,324  and  the  operating  expenses  $4,847; 
making  the  net  operating  revenue  per  mile  of 
road  $2,476. 

The  equipment  of  the  road  on  30  June  1916 
consisted  of  820  locomotives,  with  an  aggre- 
gate tractive  capacity  of  18,411,700  pounds;  353 
passenger  coaches;  and  28,313  freight  cars  — 
of  which  635  were  coal  cars  with  an  aggregate 
capacity  of  25,400  tons.  The  largest  item  of 
freight  carried  on  the  road  is  lumber,  amounting 
to  2.658,210  tons.  Following  this  in  tonnage  are 
mining  products,  including  683,470  tons  of  bitu- 
minous coal,  amounting  to  2,104,921  tons;  forest 
products  not  included  under  lumber,  1,748,292 
tons;  and  cotton,  fruit  and  vegetables,  with 
other  agricultural  products.  1,697,912  tons. 

The  entire  investment  in  the  road  and  its 
equipment  on  30  June  1916  was  $178,568,333. 
Investments  of  the  Company  in  affiliated  com- 
panies amounted  to  $60,432,922;  and  other  in- 
vestments totaled  $3,193,230.  The  stock  out- 
standing on  the  date  named  was  $73,574,272 
(out  of  $100,000,000  authorized),  and  the  total 
long  term  debt  was  $138,777,635.  The  credit 
balance  of  the  profit-and-loss  account  was  $33,- 
583,626.  The  Company  owns  a  majority  of  the 
capital  stock  of  the  Louisville  &  Nashville  Rail- 
road Company,  and  with  the  latter  jointly  leases 
the  Georgia  Railroad  and  its  dependencies, 
covering  591  miles.  The  Atlantic  Coast  Line 
Railroad  Company  is  affiliated  with  the  Atlantic 
Coast  Line  Company,  a  security-holding  corpo- 


ration which  owns  $1^13,600  of  the  stock  of 
the  railroad  company. 

ATLANTIC  HIGHLANDS,  N.  J., 
borough  and  summer  resort  of  Monmouth 
County,  20  miles  south  of  Jersey  City,  on  Sandy 
Hook  Bay,  and  on  the  Central  Railroad  of 
New  Jersey.  There  are  the  usual  resort 
amusements,  yacht  and  tennis  clubs,  a  casino, 
and  very  many  residences,  hotels  and  boarding- 
houses.  The  waterworics  and  electric-lighting 
plants  are  the  property  of  the  borough.  Pop. 
1,645. 

ATLANTIC  OCEAN,  the  body  of  water 
lying  between  the  eastern  coasts  of  the  Amer- 
icas and  the  western  coasts  of  Europe  and 
Africa,  and  extending  from  the  Arctic  Basin  to 
the  Great  Southern  Ocean.  Its  greatest  breadth, 
attained  in  lat.  25 '  N.,  is  4,500  miles;  but 
between  Cape  S.  Roque  in  Brazil  and  Cape 
Palmas  its  breadth  is  only  1,600  miles.  Its 
superficial  extent,  not  including  the  inland*  seas, 
is  approximately  23,215,000  square  miles,  or  10,- 
588,000  square  miles  in  the  north  Atlantic 
Ocean  and  12,627,000  square  miles  in  the  south 
Atlantic.  The  mean  depth  of  the  north  Atlan- 
tic is  2,047  fathoms ;  of  the  south  Atlantic  2,067 
fathoms. 

Chief  Distinguishing  Characteristics. —  A 
preliminary  and  strictly  condensed  statement 
may  serve,  in  some  slight  degree,  to  character- 
ize this  ocean  and  to  differentiate  it  from  the 
others.  In  the  following  respects,  then,  if  we 
limit  the  number  of  particulars  to  a  dozen,  the 
Atlantic  seems  to  be  most  clearly  differentia- 
ted: (1)  It  has  a  much  larger  drainage  area 
than  either  the  Indian  Ocean  or  the  Pacific 
Ocean.  (2)  That  portion  of  the  Atlantic 
Ocean  lying  north  of  the  equator  and  known 
as  the  north  Atlantic  has  been  more  carefully 
studied  than  the  other  main  divisions  of  the 
hydrosphere;  and  the  interest  manifested  in 
this  way  is  partly  due  to  the  number  and  ex- 
ceptional itnportance  of  the  enclosed  seas  con- 
nected with  it.  (3)  The  Atlantic  Basin  has, 
as  the  dominant  feature  of  its  relief,  a  sub- 
marine ridge  that  extends,  approximately,  from 
lat.  50^  N.  to  lat.  40**  S.  and  divides  the  basin 
into  the  eastern  and  western  submarine  valleys 
or  troughs.  (4)  The  number  of  islands  in  the 
Atlantic  is  relatively  small — ^rticularly  small 
in  the  south  Atlantic.  (5)  The  basin  of  the 
Atlantic  Ocean  was  formed  in  comparatively 
recent  geologic  time.  It  dates  probably  from 
the  Mesozoic  age,  whereas  the  Pacific  Ocean's 
basin  is  of  truly  great  antiquity.  (6)  The 
salinity  of  the  Atlantic  far  exceeds  that  of  the 
other  great  oceans;  it  is  especially  marked  in 
its  great  inland  sea,  the  Mediterranean,  and 
increases  as  we  proceed  toward  the  eastern  part 
of  that  sea.  (7)  As  compared  with  the  wind 
circulation  over  the  other  great  oceans,  that 
over  the  Atlantic  has  a  very  definite  character. 
(We  shall  refer  to  this  subject  again  in  con- 
nection with  the  formation  of  drifts  and  cur- 
rents). (8)  The  Atlantic  contains  the  Gulf 
stream,  which  probably  exceeds  in  volume  and 
in  rapidity  all  other  stream  currents  in  the 
world.  (9)  Between  lat.  20^  N.  and  35**  N. 
and  long.  40**  W.  and  75''  W.  there  is  a  dis- 
tinctively Atlantic  area  in  which  there  is  prac- 
tically no  surface  circulation  and  which  — 
owing  to  the  circumstance  that  it  is  covered  by 
enormous    banks    of    gulf-weed     (Sargassum 
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hucciferwm  —  has  received  the  name  Sargasso 
Sea.  (10)  Between  South  America  and 
Africa,  a  secondary  tidal-wave  moves  north- 
ward; and  this  is  produced  by,  or  perhaps  de- 
flected from,  the  east-to-west  tidal-wave  of  the 
Southern  Ocean.  (11)  Ice  formations  of  the 
north  Atlantic  are  noticeably  different  in 
character  from  those  of  the  north  Pacific 
(12)  The  entire  Atlantic,  vast  though  it  is. 
may  be  called  simply  the  greatest  of  inland 
seas,  rather  than  a  true  ocean.  (The  reasons 
for  this  will  be  mentioned  in  the  paragraph 
Found). 

Islands  and  Enclosed  Seas.-—  The  principal 
oceanic  islands  are  the  Canaries,  Azores,  Cape 
Verde  Islands,  Madeira,  Ascension,  Saint 
Helena,  Bouvet  Island  and  Tristan  da  Cunha; 
while  those  classed  as  continental  groups  are  the 
British  Isles,  West  Indies,  Iceland,  Newfound- 
land and  the  Falklands.  Connected  with  the 
Atlantic  are,  on  the  eastern  side,  the  Mediter- 
ranean and  the  Black  Sea,  the  North  Sea  and 
the  Baltic ;  on  the  western  side  are  the  Gulf  of 
Mexico  and  the  Caribbean  Sea  (together  form- 
ing the  American  Mediterranean),  Hudson  Bay 
and  the  Gulf  of  Saint  Lawrence. 

Winds  and  Currents. —  Of  the  winds  of  the 
Atlantic,  the  most  remarkable  are  (1)  the 
perennial  or  trade  winds  which  blow  con- 
stantly in  one  direction,  or  nearly  so  —  from 
east  to  west,  southeast  to  northwest,  or  north- 
east to  southwest,  and  (2)  the  so-called  *roar- 
ing  forties.*  The  region  of  the  trade  winds 
north  of  the  equator  is  known  as  the  zone  of 
the  northeast  trades;  that  south  of  the  equa- 
tor as  the  region  of  the  southeast  trades.  The 
northeast  trade  wind  blows  with  less  steadiness 
than  the  southeast;  in  the  West  Indies,  how- 
ever, the  former  seldom  forsakes  its  regular 
course.  Both  are  found  to  be  most  constant 
when  the  .observations  are  taken  far  out  at 
sea;  less  steady  on  the  land  or  near  it.  Com- 
mander W.  W.  Campbell  Hepworth  has  written 
(in  the  Geographical  Journal,  November  1914, 
Vol.  XLIV.  No.  5):  «Tbe  northeast  and 
southeast  drift-currents,  following  the  course 
of  the  wind,  gradually  turn  more  and  more  to 
the  eastward  [as  the  source,  not  the  direction 
of  their  movement],  and  increase  in  volume,  in 
breadth  and  depth  as  they  flow  toward  the 
equator  until  they  unite  and  form  the  Equa- 
torial Current.  For  convenience,  the  northern 
portion  of  this  great  ocean  river,  which  owes 
Its  origin  mainly  to  the  northeast  trade  wind, 
is  called  the  North  Equatorial  Current,  while 
the  southern  portion,  which  is  derived  mainly 
from  the  southeast  trade  wind  drift-current,  is 
called  the  South  Equatorial  Current;  but  there 
is  in  fact  no  definite  dividing  line,  except  that 
during  the  six  months  of  the  year,  June  to 
November,  the  heaped-up  waters  of  the  two 
currents  overflow  between  the  third  and  13th 
parallels  of  north  latitude,  east  of  about  the 
50th  meridian,  and  turn  to  the  eastward,  thus 
becoming  a  counter  current,  which  subse- 
quently joins  a  southeastward  setting  branch  of 
the  northeast  trade  wind  drift-current  and  a 
northeastward  setting  branch  of  the  southeast 
trade  wind  drift-current,  when  the  combined 
current  flows  eastward,  immediately  south  of 
and  parallel  to  the  Guinea  Coast.'*  The  Gulf 
Stream  is  a  continuation,  partly  of  the  main 
and  partly  of  the  north  equatorial  currents, 
which  pass  across  the  Atlantic  to  the   South 


American  coast.  That  portion  of  the  ocean 
river  deflected  northward  then  runs  along  the 
coast  until  it  enters  the  American  Mediter- 
ranean; receiving  later  the  name  of  Gulf 
Stream  when  (and  because)  it  issues,  between 
Florida  and  Cuba,  from  the  Gulf  of  Mexico. 
It  afterward  flows  nearly  parallel  to  the  coast 
of  the  United  States,  separated  from  it  by  a 
belt  of  cold  water.  Off  Cape  Hatteras  it 
attains  a  width  of  167  miles  and  com- 
prises three  warm  sections  with  two  cold  belts 
mterposed  On  passing  Sandy  Hook  it  turns 
eastward  and  continues  to  be  recognizable, 
partly  by  its  characteristic  blue  color,  until  it 
reaches  long.  30**  W.,  where,  with  diminished 
temperature,  it  is  found  flowing  nearly  due 
east  The  warm  drift  from  it  that  reaches  the 
coasts  of  the  British  Isles  represents,  not  the 
Gulf  Stream  proper,  but  a  side  branch,  which 
derives  its  impetus  from  the  southwest  winds 
of  those  latitudes.  There  is,  none  the  less,  a 
real  connection  between  the  two.  The  Brazil 
Current  is  formed  by  that  portion  of  the  equa- 
torial ocean  river  which  is  turned  southward 
from  (^pe  S.  Roque  in  South  America.  The 
South  African  current  originates  near  the 
Cape  of  (jood  Hope  and  flows  in  a  north- 
westerly direction,  eventually  uniting  with  the 
equatorial  currents.  The  Cape  Horn  current 
flows  from  the  Southern  into  the  Atlantic 
Ocean,  its  general  direction  being  east-north- 
east. Rennel  current,  a  drift  from  the  Gulf 
Stream,  enters  the  Bay  of  Biscay,  from  the 
west.  The  Arctic  current  runs  along  the  east 
coast  of  Greenland  and  continues  along  the 
coast  of  the  United  States,  from  which  it 
separates  the  Gulf  Stream  by  a  band  of  cold 
water.  An  Antarctic  current  of  cold  water  — 
not  at  the  surface,  like  the  foregoing  but  at  a 
great  depth  —  flows  from  Antarctic  regions 
toward  the  equator. 

Fauxuiw — The  suggestion  has  been  made  by 
several  geologists  that  the  Atlantic  is  not  a 
true  ocean  like  the  Pacific,  but  rather  a  basin 
of  secondary  formation  and  comparatively 
recent  origin.  Moreover  it  has  been  shown 
that,  meteorologically,  the  Atlantic  should  be 
considered  as  an  inland  sea  —  not  a  true  ocean. 
Mr.  Austin  H.  Clark  has  recently  discussed 
the  same  matter  from  the  biological  stand- 
point. We  premise  that  an  inland  sea  is. 
biologically  speaking,  a  more  or  less  enclosed 
body  of  water  that  is  connected  with  an  ocean 
and  has  received  all  of  its  fauna  from  that 
ocean.  Its  fauna  is  therefore  composed  of  the 
same  types  that  occur  in  the  ocean  with  which 
it  is  connected,  except  that  the  less  plastic 
and  adaptable  types  may  have  been  eliminated 
and  the  remainder  modified  in  proportion  to  the 
difference  between  the  physical  and  chemical 
conditions  of  the  inland  sea  and  that  of  the 
parent  ocean.  After  a  protracted  statement  of 
the  evidence,  Mr.  Clark  concludes:  •Thus  we 
are  justified  in  assuming  that,  so  far  as  the 
evidence  to  be  deduced  from  the  study  of  the 
recent  crinoids  permits  us  to  Judge,  the  Atlantic 
Ocean  is  biologically,  as  it  is  geologically  and 
oceanographically^  an  inland  sea,  for  it  has 
received  its  entire  fauna  from  outside,  by 
means  of  four  different  routes,  only  two  of 
which  are  now  open,  and  has  never  originated 
any  type  within  its  own  basin.  Furthermore  it 
is  an  inland  sea  largely,  if  not  entirely,  formed 
through  the  unequal  subsidence  of  a  land  mass; 
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for  the  fauna  of  the  Caribbean  region,  composed 
of  ancient  and  generalized  types,  appears  to 
have  become  established  before  the  intrusion 
of  the  species  from  the  Mediterranean  re^on, 
which  are  more  modern  and  more  specialized, 
became  possible.^ 

Depths. —  The  most  profound  depression 
yet  discovered  in  the  Atlantic  is  the  *deep,* 
north  of  Porto  Rico,  measured  by  scientists 
of  the  coast  survey  steamer  Blake  (4,561 
fathoms  or. 27,366  feet  —  708  fathoms  less  than 
that  given  by  soundings  near  Guam  in  the 
Pacific).  Recurring  now  to  the  two  great 
undersea  valleys  or  troughs  we  have  mentioned, 
we  note  that  the  mean  depth  of  the  east  valley 
is  about  14,000  or  15,000  feet,  while  the 
maximum  depth  of  the  west  valley  or  trough 
is  16^800  feet.  The  submarine  ridge  separating 
these  troughs  is  submerged  to  a  depth  of  1,600 
fathoms  from  the  Azores  to  the  latitude  of 
the  Hebrides.  It  then  rises  gradually,  emerg- 
ing and  culminating  in  Iceland.  The  south 
Atlantic  has  a  slightty  greater  average  depth 
than  the  north  AtlanUc 
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TIALS.  See  Differentials  in  Railroad 
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ATLANTICO,  Colombia^  the  smallest  of 
the  departments  of  the  republic,  bounded  on  the 
north  and  northwest  by  the  (Caribbean  Sea, 
on  the  east  by  Magdalena  and  on  the  south 
and  southwest  by  Bolivar.  Area  1,082  square 
miles;  capital  Barranquilla.  Its  provinces  are 
Barranquilla  and  Sabanalarga.  Its  plains, 
sloping  to  the  Magdalena  Kiver  or  to  the 
Caribbean  Sea,  are  of  value  as  pastures  for 
cattle  and  also  for  the  cultivation  of  tropical 
fruits,  etc.  There  are  67  primary  schools  in 
the  department,  with  4,273  pupils  (3.71  per  cent 
of  total  population),  and  the  school  budget  is 
about  15.54  per  cent  of  the  entire  departmental 
budget.  Pop.  116,000. 

ATLANTIDA,  a  department  of  Honduras, 
Central  America*  established  in  1902.  It  is 
bounded  on  the  north  by  the  Caribbean  Sea 
and  Gkilf  of  Honduras,  on  the  east  by  the 
department  of  Col6n,  on  the  south  by  Yoro, 
and  on  the  west  by  Cortes.  It  embraces  the 
municipalities  of  La  Ceiba  (the  capital,  with 
6,000  inhabitants).  Tela,  £1  Porvenir,  San 
Crist6bal  and  San  Francisco.    Chief  elevation, 


the  Cerro  de  Bonito  (5,900  feet) ;  cap^,  Can- 
grejal,  Hisopo<  Papaloteca^  Salado  and  Ulua; 
rivers,  the  Ulua,  the  Colorado,  the  Cucro, 
Bonito  and  Bonitillo;  products,  cocoa,  coffee, 
sugar,  aguacates,  oranges,  lemons,  pineapples, 
and  all  sorts  of  vegetables.    Pop.  20^000. 

ATLANTIDES,  a  name  given  to  the 
Pleiades,  the  seven  daughters  of  Atlas  or  of 
his  brother  Hesperus. 

ATLANTIS,  or  ATLANTICA,  a  large 
island  traditionally  asserted  to  have  once 
existed  in  the  ocean  immediatel>r  beyond  the 
Strait  of  Gades;  that  is,  in  what  is  now  called 
the  Atlantic  Ocean,  a  short  distance  west  of 
the  Strait  of  Gibraltar.  Homer,  Horace  and 
some  others  made  two  Atlanticas,  disdnguished 
as  the  Hesperides  and  the  Elvsian  Fields,  and 
believed  to  be  the  abodes  of  the  blessed.  Plato 
states  that  an  easy  passage  existed  from  the 
one  Atlantis  into  other  islands,  which  lay  near 
a  continent  exceeding  in  size  all  Europe  and 
Asia.  Some  have  thought  this  America.  At- 
lantis is  represented  asliaving  ultiniatelv  sunk 
beneath  the  wave&  leaving  only  isolated  rocks 
and  shoals  in  its  place,  (geologists  have  discov- 
ered that  the  coast  line  of  western  Europe  did 
once  rtm  farther  in  the  direction  of  America 
than  now;  but  its  submergence  seems  to  have 
taken  place  long  before  historic  times.  Plato's 
accounts  in  his  ^Timaeus^  and  ^Critias^  are 
considered  a  pure  invention  by  some,  but  very 
many  regard  them  as  real  tradition.  ^The 
New  Atlantis^  is  the  title  which  Lord  Bacon 
gives  to  a  literary  fragment,  in  which  he 
sketched  out  an  ideal  commonwealth.  Consult 
Steiner,  ^  Submerged  Continents  of  Atlantis 
and  Lemuria^  (Chicago  1911)  and  Volquardsen, 
<Ueber  die  Mythen  bei  Plato>  (Schleswig 
1871). 

ATLAS,  an  anatomical  term  applied  to  the 
first  vertebra  of  the  neck,  which  supports  the 
head.  It  is  connected  with  the  occipital  bone 
in  such  a  way  as  to  permit  of  the  nodding 
movement  of  the  head,  and  rests  on  the  second 
vertebra  or  axis,  their  union  allowing  the  head 
to  turn  from  side  to  side. 

ATLAS,  in  Greek  mythology,  the  Titan 
whom  Zeus  condemned  to  bear  tiie  vault  of 
heaven.  The  same  name  ts  given  to  a  collection 
of  maps  and  charts,  and  was  first  used  by 
Gerard  Mercator  in  the  16th  century,  the  figure 
of  Atlas  be? ring  the  globe  being  represented  on 
the  titlepages  of  such  works. 

ATLAS,  an  extensive  mountain  ^stem  in 
north  Africa,  starting  near  Cape  Nun,  on  the 
Atlantic  Ocean,  traversing  Morocco,  Algiers 
and  Tunis,  and 'terminating  on  the  coast  of  the 
Mediterranean.  It  is  divided  into  the  Moroccan, 
or  western,  and  the  Algerian,  or  eastern.  Atlas. 
The  western  group  is  divided  into  the  great 
Atlas^  the  little  Atlas  on  the  Mediterranean 
coast,  and  the  anti-Atlas,  southwest  of  the 
great  Atlas  and  near  the  Atlantic  coast.  The 
great  Atlas  contains  the  highest  peaks  of  the 
whole  system,  Jebel  Ayashin  (14,600  feet)  and 
Tamjurt  (H500  feet).  On  the  coast,  the  range 
skirts  the  Mediterranean,  from  Cape  Spartel, 
and  the  Straits  of  Gibraltar,  to  Cape  Bon.  on 
the  northeast  of  Tunis.  The  Atlantic  shore 
is  sometimes  sandy  and  low,  at  other  times 
formed  by  cliffs,  which  do  not  attain  any  great 
height,   except   at  Cape  Ghir.     The   Mediter- 
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ranean  shore,  between  Capes  Spartel  and  B<ki» 
is  genenJly  rup^ed,  and  in  places  attains  a 
considerable  height  Between  Cape  Bon  and 
the  Gulf  of  Gabes  it  is  rocky,  but  without 
reaching  any  great  elevation.  The  southern 
slope  of  the  Atlas  reaches  the  .great  desert^ 
from  which  it  is  separated  by  a  region  of 
sand  hills,  shifting  with  every  strong  wind,  and 
gradually  making  encroachments  on  the  fertile 
lands  at  the  foot  of  the  mountains.  On  the 
west  of  the  Gulf  of  Gabes,  Mount  No fusa,  the 
last  eastern  spur  of  the  Atlas,  joins  Mount 
Garian,  which  extends  into  Tripoli.  .The 
French  geographers  include  within  the  limits 
of  the  Atlas  their  own  province  of  Algeria, 
together  with  Morocco,  and  a  part  of  Tunis. 
The  rocks  of  the  system  are  igneous  and 
sedimentary  of  the  Archaean  and  Paleozoic 
periods.  There  are  also  many  Jurassic  and 
Tertiary  formations.  Copper,  iron,  marble  and 
salt  are  found  While  snow  remains  on  the 
higher  peaks  during  the  greater  part  of  the 
year  no  peak  has  a  perpetual  cover  of  snow. 
The  whole  area  is  500,000  square  miles,  includ- 
ing a  great  variety  of  surface,  mountains* 
valleys  and  extensive  plains.  The  valleys  arc 
very  fertile,  are  nearly  all  under  cultivation 
and  compare  most  favorably  with  other 
Mediterranean  regions.  Consult  Fischer,  T-. 
*Ueber  meine  Reise  im  Marokkanischen  Atlas.' 
'  in  Zeitschrift  der  Gesellschaft  fur  Erdkunae 
(Vol.^  XXVI.  Berlin  1899);  Gentil,  Louis, 
^Mission  de  Sagonzac'  (Paris  1906)  :  Schnell, 
P.,  ^L' Atlas  marocain>  (Paris  1898)  :  Thomson, 

ioseph,    ^Travels  in   the   Atlas  and  Southern 
forocco^  (London  1889). 

ATLAS  POWDER,  highly  explosive  dyna- 
mite used  in  mining,  quarrying,  tunneling,  shaft 
and  well  sinking,  submarine  blasting,  road  build- 
ing, in  farming  to  remove  tree  stumps  or  bould- 
ers from  lan<C  and  subsoiling.  It  is  composed 
of  nitroglycerin,  sodium  nitrate,  wood  pulp,  and 
a  small  quantity  of  some  anti-acid,  as  dball^  etc 
For  special  requirements  as  to  strength  and 
destructive  potentiality  the  proportions  of  the 
ingredients  are  varied.  When  not  confined  it 
will  bum  harmlessly,  but  when  fired  by  a  deto- 
nadng  cap  it  explodes  with  enormous  force. 
It  is  put  up  in  cartridges  about  8  inches  long 
and  from  seven-eighths  to  two  inches  in  di- 
ameter, containing  from  25  to  75  per  cent  of 
nitroglycerin,  according  to  the  use  to  which  it 
is  to  be  put.    See  Explosives. 

ATLBB,  Washington  Lemuel,  American 
surgeon:  b.  Lancaster,  Pa.,  22  Feb.  1808;  d.  6 
Sept.  1878.  He  became  noted  as  a  pioneer  in 
ovariotomy  and  the  removal  of  uterine  fibroid 
tumors,  and  published  ^Ovarian  Tumors> 
(1873),<Struggles  and  Triumphs  of  Ovariotomy> 
(1875),  and  a  prize  essay  on  < Fibroid  Tumors 
of  the  Uterus  >  (1876). 

ATMIDOMETER,  an  instrument  for 
measuring  the  evaporation  from  water,  ice,  snow, 
etc.  It  consists  of  two  glass  or  metal  bulbs,  one 
of  them  placed  above  me  other,  with  which  it 
communicates  by  a  narrow  neck.  The  instru- 
ment having  been  immersed  in  a  vessel  of  wa- 
ter through  a  circular  hole  in  which  the  steam 
rises,  distilled  water  is  gradually  poured  into 
tfie  pan  above,  causing  it  to  sink  to  the  point 
at  which  the  zero  of  the  stem  is  on  a  level 
with  the  cover  of  the  vessel  As  then  the  water 
in   the   pan   gradually   evaporates,   the   steam 


slowly  ascends,  the  amount  of  evaporation  being 
indicated  in  grains  on  the  graduated  scale. 

ATMOL'YSIS,  the  separation  of  the  com- 
ponents of  a  gaseous  mixture  by  means  of 
diffusion.    See  Diffusion. 

ATMOGRAPH,  an  instrument  recording 
water  evaporation.     See  Atmomei-er. 

ATMOMETER,  an  instrument  for  measur- 
incr  the  quantity  of  moisture  exhaled  in  the 
open  air  in  a  given  time  from  any  moist  surface, 
or  from  the  surface  of  a  liquid  The  first  in- 
strument of  this  kind  was  invented  by  Sir  John 
Leslie.  It  consisted  of  a  very  thin  ball  of  porous 
eartheniyare,  from  one  to  three  inches  in  diame- 
ter, having  a  small  neck  firmly  cemented  to  a 
long  and  rather  wide  glass  tube,  to  which  is 
fitted  a  brass  cap  with  a  leather  collar.  It  is 
filled  with  distilled  or  pure  water  and  its  cap 
is  screwed  on  tightly.  It  is  then  suspended  out 
of  doors  where  it  is  exposed  to  the  action  of 
the  wind  but  is  sheltered  from  rain.  As  the 
water  evaporates  from  the  surface  of  the  ball 
the  waste  is  indicated  by  a  corresponding  de- 
scent of  the  water  level  m  the  glass  tube,  accu- 
rately measured  by  a  finely-graduated  scale. 
Another  form  of  this  instrument  consists  of  a 
rotmd  dish  into  which  is  placed  an  inclined 
scale,  which  gives  a  magnified  record  of  the 
ratc^  of  evaporation  from  the  surface  of  the 
liquid  in  the  dish.  Sometimes  the  loss  of  mois- 
ture through  evaporation  is  recorded  by  means 
of  weighing.  The  Marvin  atmometer  consists 
of  a  surface  of  water  fed  from  a  supply  wdl 
where  the  rate  of  evaporation  can  be  measured. 
The  Piche  instrument  is  a  glass  tube,  closed  on 
top  and  open  below.  The  open  bottom  is  then 
rested  on  a  disc  of  paper  and  fastened  to  it. 
The  water  is  absorbed  by  the  paper,  whence  it 
evaporates,  the  rate  of  evaporation  being  indi- 
cated by  the  descending  level  in  the  glass  tube 
as  in  the  Leslie  instrument.  This  instrument, 
however,  is  more  accurate  because  of  the  fact 
that  the  paper  surface  gives  off  more  evapora- 
tion than  does  the  exposed  surface  of  the  water 
in  an  open  dish.  There  is  also  the  balance  in- 
strument invented  by  Wild,  in  which  a  pan  of 
water  forms  the  weight  on  a  balance  scale,  the 
action  of  the  scale  indicating  the  loss  by  evapo- 
ration. For  a  detailed  description  of  atmom- 
eters  consult  Russell's  < Meteorology >  (New 
York  1899). 

ATMORE,  Charles,  English  Wesleyan 
clergyman:  b.  Heacham,  17  Aug.  1759;  d.  Shef- 
field, 1  July  1826.  He  was  received  into  the 
Wesleyan  Church  in  1779  by  the  noted  Joseph 
Pilmoor,  one  of  Mr.  Wesley's  missionaries  to 
America.  In  1781  he  met  John  Wesley  and 
then  decided  to  enter  the  Wesleyan  ministry, 
and  served  in  various  places  for  nearly  45  years. 
He  was  pastor  in  Glasgow  for  a  time  and  served 
in  several  of  the  leading  English  cities.  He  was 
author  of  <The  Methodist  MemoriaP  (1801) ; 
<A  Concise  History  of  the  Introduction  of 
Methodism  in  America>  (1802) ;  <The  Whole 
Duty  of  Man>  (1811);  < Familiar  Discourses 
on  the  Lord's  Prayer>  (1821).  and  was  the 
editor  of  several  volumes. 

ATMOSPHERE  (Greek,  «vaporous 
sphere*),  in  ordinary  usage,  the  gaseous  en- 
velope that  surrounds  the  earth.  The  atmos- 
phere consists  chiefly  of  the  gases,  oxygen  and 
nitrogen,  not  chemically  combined,  but  mechani- 
cally mixed  in  the  proportion  of  about  21  vol- 
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umes  of  oxygen  to  79  of  nitrogen.  It  also 
contains  small  quantities  of  carbon  dioxide,  or- 
ganic matter,  water  vapor,  argon  and  other 
substances.  (For  a  more  precise  statement  of 
its  composition,  see  Air).  At  the  surface  of  the 
earth  it  has  a  density  of  about  1 /800th  of  that 
of  water,  though  this  varies  somewhat  with  the 
height  above  the  sea-level  at  which  the  detiermi- 
nation  is  made,  and  with  the  temperature  and 
barometric  pressure  prevailing  at  the  time.  The 
presence  of  free  nitrogen  in  the  atmosphere 
may  be  attributed,  probably,  to  the  comparative 
inertness  of  that  gas,  so  far  as  any  tendency  to 
form  chemical  compounds  is  concerned.  The 
presence  of  free  oxygen  cannot  be  explained 
in  this  manner,  however,  because  ox3rgen  is  one 
of  the  most  active  chemical  substances  known. 
It  appears  more  probable  that  oxygen  is  present 
in  the  free  state  simply  on  account  of .  the  im- 
mense quantity  of  that  element  that  the  earth 
contains.  In  past  geolo^cal  times,  it  com- 
bined with  practically  all  of  the  oxidizable  min- 
erals that  were  near  enough  to  the  surface  of 
the  earth  to  be  accessible  to  it,  and  the  present 
supply  of  free  oxygen  in  the  atmosphere  must 
be  regarded  as  merely  the  excess  of  that  element 
that  remained  unused,  after  all  the  possible 
oxidations  had  been  effected.  According  to 
this  view,  the  earth  (at  least  in  its  more  super- 
ficial parts)  is  a  ^gantic,  bumed-out  cinder; 
and  this  accords  with  the  estimates  that  chem- 
ists and  geologists  make,  that  nearly  one-half 
of  the  weight  of  the  earth's  crust  consists  of 
oxygen.  It  is  likely  that  in  past  ages,  and 
particularly^  in  the  carboniferous  period  when 
the  vegetation  that  gave  rise  to  our  modem  coal 
fields  was  fiourishing,  the  quantity  of  carbon 
dioxide  present  in  the  atmosphere  was  consider- 
ably greater  than  at  the  present  time.  Part 
of  this  gas  was  absorbed  by  plants,  its  carbon 
being  stored  in  the  coal  beds  and  its  ox3rgen 
returned  to  the  air;  but  it  is  likely  that  by  far 
the  greater  portion  combined  with  lime  and 
other  similar  earths  to  produce  the  present  vast 
deposits  of  limestone  and  other  carbonated  min- 
erals and  rocks.  At  the  present  day,  carbon 
dioxide  is  being  absorbed  from  the  atmosphere 
by  plants,  and  returned  to  it  again  by  animals, 
and  by  factories  in  which  coal  is  burned.  We 
have  no  means  of  knowing  whether  the  balance 
is  being  preserved,  so  far  as  this  constituent  of 
the  atmosphere  is  concerned,  or  not,  because 
the  mass  of  the  entire  atmosphere  is  too  vast 
for  the  composition  to  be  sensibly  changed  by 
these  causes,  since  the  time  when  exact  analyses 
became  possible. 

Galileo  observed  that  water  cannot  be  drawn 
up  by  a  suction  pump,  or  other  equivalent  device, 
to  a  greater  distance  than  about  34  feet.  He 
did  not  succeed  in  explaining  the  existence  of 
this  limiting  height,  but  his  friend  and  amanu- 
ensis, Torncelli,  who  succeeded  him  as  profes- 
sor at  Florence,  afterward  made  the  shrewd 
guess  that  water  rises  in  such  a  pump  for  the 
reason  that  the  atmosphere  exerts  a  certain  pres- 
sure upon  all  terrestrial  objects,  and  that  when 
a  portion  of  this  pressure  is  removed  from  the 
water  in  the  suction  tube  of  the  pump,  it  is  the 
pressure  of  the  atmosphere  upon  the  water 
external  to  the  pump  that  causes  the  water  in 
the  pump-tube  to  rise;  and  he  saw  that  if  that 
were  the  case,  it  would  follow  that  a  pump 
could  only  draw^  water  up  to  the  particular 
height  at  which  the  pressure  due  to  the  water- 


column  so  ^drawn  up*  would  precisely  balance 
that  of  the  atmosphere.  The  limit  of  34  feet 
corresponds  (as  is  easily  shown  by  a  simple 
calculation)  to  a  pressure  of  about  15  pounds 
to  the  square  inch ;  and  hence  Torricelli  inferred 
that  the  atmosphere  exerts  a  pressure  of  that 
amount  upon  all  objects.  Mechating  upon  this 
hypothesis,  it  occurred  to  him  that  if  his  explan- 
ation were  indeed  correct,  the  atmosphere  would 
be  able  to  raise  mercury  (which  is  about  14 
times  as  heavy  as  water)  to  only  about  one- 
fourteenth  of  the  height  to  which  it  can  raise 
water.  He  accordingly  (in  1643)  procured  a 
glass  tube  some  35  inches  Jong,  and  9losed  at 
one  end.  Placing  it  with  the  open  end  up- 
ward, he  filled  it  with  mercury.  He  then  cov- 
ered the  open  end  to  prevent  the  escape  of  the 
niercury;  and  inverted  the  tube  so  that  its  mouth 
dipped  into  a  basin  also  filled  with  mercury. 
Upon  uncovering  the  open  end  of  the  tube,  he 
was  gratified  to  see  that  the  mercury  in  the  tube 
at  once  sank  until  its  upper  surface  stood  at 
about  30  inches  above  that  in  the  basin.  This 
experiment  proved  that  the  atmosphere  exerts  a 
pressure  equal  to  that  due  to  a  column  of  mer- 
cury 30  inches  high ;  or,  in  other  words,  equal  to 
about  14.7  pounds  per  square  inch.  Additional 
proofs  were  soon  given,  also.  Thus  Pascal  sug- 
gested that  if  the  explanation  were  true,  the 
pressure  ought  to  be  less  at  the  top  of  a  moun- 
tain, than  in  a  lower  place;  because  the  moun- 
tain projects  up  into  the  atmosphere  so  far 
that  there  is  a  sensibly  smaller  height  of  air 
above  it  than  there  is  above  a  point  in  a  valley. 
The  experiment  was  actually  carried  out  by 
M.  Perrier,  who  carried  an  apparatus  like  Tor- 
ricelK's  (now  known  as  a  ^^barometer*)  to  the 
summit  of  a  mountain  in  Auvergnc  called  the 
Puv  de  Dome,  and  found  at  the  top  of  this 
mountain  (which  is  4,800  feet  high)  the  atmos- 
phere could  sustain  only  abemt  27  inches  of 
mercury,  although  after  returning  to  the  plains 
below,  the  full  height  of  30  inches  was  again 
observed.  Shortly  afterward  (in  1650)  the 
air-pump  was  invented  by  Guericke,  and  the 
pressure  of  the  atmosphere  was  demonstrated 
beyond  any  doubt  whatever,  by  numerous  direct 
experiments. 

The  pressure  of  the  atmosphere  varies  some- 
what from  day  to  day,  and  even  from  hour  to 
hour,  as  well  as  with  the  latitude  and  with  the 
height  above  the  sea.  For  scientific  purposes 
the  normal  atmospheric  pressure  is  now  gen- 
erally taken  to  be  equal  to  the  pressure  due  to  a 
column  of  pure  mercury,  760  millimetres 
(29.9212  inches)  high,  at  the  level  of  the  sea, 
in  latitude  45^*;  the  mercury  being  at  the  tem- 
perature 32*"  F.  The  pressure  so  defined  is 
called  an  ^atmosphere*;  or,  more  briefly  and 
conveniently,  an  «atmo.*  The  *^atmospherc* 
of  pressure,  as  so  defined,  is  nearly  equal  to  a 
pressure  of  1,000,000  dynes  per  square  centi- 
metre, and  it  has  therefore  been  proposed  to 
take  1,000,000  dynes  per  square  centimetre 
as  the  standard  atmosphere  of  pressure.  calUng 
it  an  ^absolute  atmosphere,*  because  tne  dyne 
is  a  unit  in  the  ^absolute  system*  of  units. 
This  proposal  has  not  yet  been  adopted  by  physi- 
cists to  any  great  extent.    See  Units. 

Knowing  the  pressure  exerted  by  the  atmos- 
phere upon  each  square  inch  of  the  earth's 
surface  to  be  about  14.7  pounds,  and  knowing 
the  dimensions  of  the  eartn,  it  is  not  difficult  to 
calculate  the  total  weight  of  the  entire  atmos- 
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phere.  The  calculation,  when  performed, 
shows  that  the  mass  of  the  atmosphere  is 
about  1/I,000,000th  of  that  of  the  whole  earth. 

If  the  atmosphere  were  of  uniform  density, 
it  would  be  easy  to  calculate  the  height  to 
which  it  extends.  We  should  only  have  to 
divide  the  pressure  upon  one  square  inch  of 
the  earth's  surface  by  the  weight  of  a  cubic 
inch  of  the  air,  and  the  quotient  would  be  the 
height  of  the  atmosphere,  in  inches.  Thus  a 
cubic  inch  of  air,  at  a  pressure  of  30  inches 
of  mercury  and  at  the  temperature  of  freezing 
water,  weighs  about  0.000749  of  an  ounce;  and 
as  a  column  of  mercury  30  inches  high  exerts 
a  static  pressure  of  about  235.8  ounces,  it  fol- 
lows that  if  the  atmosphere  were  homogeneous 
(that  is,  of  uniform  density  throughout),  its 
height  would  be  about  253.8^0.000749  = 
314,000  inches,  or  4.97  miles,  when  the  air  has 
a  temperature  of  32**  F.,  and  the  barometric 
pressure  is  30  inches.  The  height  so  calcu- 
lated is  convenient  for  use  in  certsdn  physical 
computations,  and  is  called  the  ^height  of  the 
homogeneous  atmosphere.®  If  we  turn  from 
this  problem  to  the  more  difficult  one  of  de- 
termining the  acfual  height  of  the  atmosphere, 
we  find  that  no  satisfactory  results  can  be 
given.  As  we  go  up,  the  strata  become  rarer 
and  rarer,  for  the  reason  that  the  lower  layers 
are  weighed  down  and  compressed  by  those 
above,  and  at  increasing  heights  there  is  less 
and  less  air  above,  to  exert  this  compression. 
At  great  heights  the  atmosphere  becomes  more 
and  more  attenuated,  and  thins  out  by  in- 
sensible gradations  into  a  perfect  vacuum. 
There  is  no  definite  boundary,  immediately 
below  which  there  is  an  atmosphere,  and  im- 
mediately above  which  there  is  none.  Glaisher 
and  Coxwell,  in  their  famous  balloon  ascension 
of  5  Sept.  1862,  attained  an  actual  elevation  of 
over  29,000  feet,  and  observed  a  barometric 
height  of  9.5  inches  (corrected) ;  but  it  is 
certain  that  the  atmosphere  extends  far  higher 
than  this.  Some  estimates,  based  on  the  cal- 
culated heights  of  shooting  stars  when  they 
first  become  luminous,  place  the  limit  at  which 
the  atmosphere  has  a  density  sufficient  to  pro- 
duce any  observable  effects  at  about  200  miles ; 
but,  as  has  been  pointed  out  above,  all  esti- 
mates of  this  kind  are  necessarily  indefinite 
and  unsatisfying.  (For  some  of  the  questions 
raised  in  connection  with  the  limits  of  the 
atmosphere,  see  Gases,  Kinetic  Theory  of). 

The  atmosphere,  as  might  be  expected  from 
its  relatively  great  depth,  exhibits  an  absorp- 
tion spectrum  (see  Spectroscope),  and  this 
varies  to  a  certain  extent  from  time  to  time. 
A  portion  of  this  absorption  spectrum  is  due 
to  the  presence  of  water  vapor,  and  the  *rain 
bands"  in  the  spectrum  have  been  utilized  to 
a  limited  extent  (though  not  very  generally) 
in  connection  with  weather  predictions.  It  is 
also  known  that  the  atmosphere  is  less  trans- 
parent to  the  rays  at  the  blue  end  of  the 
spectrum  than  to  those  in  the  middle  and 
toward  the  red  end  The  experiments  of 
Prof.  S.  P.  Langley,  on  the  expedition  of 
the  United  States  Signal  Service  to  Mount 
Whitney,  demonstrated  that  this  selective 
absorption  is  so  great  that  the  sun  would 
appear  distinctly  bluish,  instead  of  white  or 
yellowish  as  it  does  under  actual  conditions, 
if  we  could  see  it  from  a  point  outside  of  our 


own  atmosphere.  (Donsult  Langley,.  ^Re- 
searches on  Solar  Heat^    (1884). 

Little  is  yet  known  concerning  the  electrical 
phenomena  of  the  atmosphere.  In  clear,  calm 
weather,  the  atmosphere  appears  to  be  always 
positively  electrified^  with  respect  to  the  earth, 
and  the  difference  in  potential  increases  greatly 
during  snowstorms  and  high  winds.  In  thun- 
der storms  it  is  subject  to  sudden  and  violent 
oscillations,  as  might  be  expected.  Many  the- 
ories have  been  proposed  to  account  for  the 
electrification  so  observed,  particularly  for  the 
enormously  high  potentials  that  are  in  evidence 
during  thunder  storms;  but  none  has  yet  met 
with  general  acceptance.  It  was  formerly 
thought  that  the  evaporation  and  condensation 
of  water  had  much  to  do  with  it.  but  no  ex- 
perimental evidence  has  been  adduced  to  justify 
this  hypothesis,  although  physicists  have  given 
it  the  most  careful  attention.  Bartoli  and  Pet- 
tinelli  made  exhaustive  experiments  in  connec- 
tion with  it,  both  with  water  and  with  organic 
compounds;  but  always  without  obtaining  any 
favorable  results.  Kelvin,  MacLean  and  Gall 
observed  electrification  when  dry  air  bubbled 
through  a  liquid,  the  air  being  electrified  nega- 
tively in  the  case  of  pure  water,  and  positively 
in  the  case  of  sulphuric  acid  or  salt  water. 
Apparently  these  are  all  friction  phenomena, 
and  it  is  not  certain  that  they  have  any  bearing 
on  the  electrical  phenomena  of  the  atmosphere. 
We  knoWj  from  numerous  experiments,  that 
dust  facilitates  the  condensation  of  aqueous 
vapor,  and  numerous  authorities  have  en- 
deavored to  trace  a  similar  connection  between 
dust  and  the  development  of  high  electric  po- 
tentials in  the  atmosphere.  No  certain  results 
have  been  attained,  however,  as  may  be  judged 
from  the  fact  that  in  the  12  years  immediately 
preceding  1902,  no  less  than  25  new  thunder- 
storm theories  were  proposed,  6  of  these  being 
published  during  the  year  1895.  See  also 
Meteorology;  Wind. 

ATMOSPHERIC  ENGINE,  an  early  form 
of  pumping  engine,  invented  by  Papin  in  1695 
and  subsequently  improved  by  Newcomen  and 
Watt.  The  steam  cylinder  is  vertical  and  sin- 
gle acting,  the  piston  being  alternately  forced 
upward  by  steam,  and  downward  by  the  pres- 
sure of  the  atmosphere. 

ATMOSPHERIC  LINE.    See  Indicator. 

ATOKA,  Okla.,  town  and  county-seat  of 
Atoka  County,  on  the  Missouri,  Kansas  and 
Texas  Railroad.  110  miles  southeast  of  Okla- 
homa City,  and  on  the  Muddy  Boggy  River. 
It  contains  three  banks,  five  churches,  good 
schools,  a  stave  factory,  wagon  factory,  bottling 
works,  cotton  gins,  planing  mill,  steam  laundry 
and  an  ice  plant.  Lumbering  and  farming  are 
the  principal  interests.  The  town  has  an  elec- 
tric-lighting plant  and  a  water  works  system. 
Pop.  2,000. . 

ATOLL,  4-t6r,  the  Polynesian  name  for 
coral  islands  of  the  ringed  type  enclosing  a 
lagoon  in  the  centre.  They  are  found  chiefly 
in  the  Pacific  in  archipelagos,  and  occasionally 
are  of  larpe  size.  Suadiva  Atoll  is  44  miles  by 
34,  and  Rimsky  54  by  20.    See  Coral  Islands. 

ATOMIC  THEORY,  in  chemistiy,  the 
theory  whose  fundamental  doctrine  is  that  all 
matter  is  composed  of  ultramicroscopic  par- 
ticles, separated  by  spaces  either  entirely  des- 
titute of  matter,  or  at  least  containing  it  in  a 
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very  attenuated  state.  Such  a  theorv  was 
taught  by  Lucretius  and  other  ancient  philoso- 
phers, but  the  views  of  these  early  writers  were 
necessarily  vague  and  indefinite,  and  the  atomic 
theory,  as  held  by  chemists  of  to-day,  is  gen- 
erally attributed  to  the  English  scientist,  John 
Dalton.  In  the  early  part  of  the  19th  century 
Dalton  called  attention  to  the  fact  that  when 
substances  combined  chemically  they  do  so  in 
certain  definite  proportions.  His  reasoning  was 
something  like  this:  In  100  pounds  of  carbon 
monoxide  there  are  42.9  pounds  of  carbon,  and 
57.1  pounds  of  oxygen.  In  the  same  weignt  of 
carbon  dioxide  there  are  27.3  pounds  of  carbon, 
and  72.7  pounds  of  oxygen.  These  are  merely 
experimental  facts,  obtainable  by  direct  analy- 
sis, and  they  involve  no  hypothesis  whatever. 
No  particular  relations  are  discernable  among 
the  numbers  stated  above;  but  Dalton  dis- 
covered that  if  the  same  facts  are  stated  in  a 
different  way,  a  very  remarkable  relation  ap- 
pears. Thus,  suppose  we  calculate  what  weight 
of  oxygen  is  combined  zvith  each  pound  of  car- 
bon in  the  two  gases.  In  carbon  monoxide  we 
find  that  there  are  57.1  -^  42.9  =  1.33  pounds  of 
oxygen  to  each  pound  of  carbon,  and  in  carbon 
dioxide  we  find  that  there  are  72.7  -J-  27.3  =  2.66 
pounds  of  oxygen  to  each  pound  of  carbon. 
One  of  these  numbers  being  exactly  twice  the 
other,  we  conclude  that  carbon  can  unite  with 
oxygen  in  two  proportions,  the  quantity  of  oxy- 
gen per  unit  weignt  of  carbon  being  twice  as 
great  in  one  case  as  in  the  other.  Dalton  ob- 
served similar  relations  among  other  com- 
pounds,—  in  fact,  his  theory  first  occurred  to 
him  while  he  was  studying  the  simpler  com- 
pounds of  carbon  and  hydrogen;  and  after 
turning  the  matter  over  in  his  mind  he  came 
to  the  conclusion  that  the  facts  can  best  be  ex- 
plained by  assuming  that  matter  consists  of 
exceedingly  minute,  indivisible  particles  or 
atoms,  each  of  which  has  a  defiunite  weight. 
When  two  bodies  combine  chemically,  he  C9n- 
ceived  their  atoms  to  come  together  in  pairs, 
or  in  threes,  or  fours,  according  to  the  com- 
pound formed;  and  he  devised  symbols  to  rep- 
resent the  various  elementary  bodies  and  their 
compounds.  Thus  oxygen  was  represented  by 
a  circle  with  a  white  centre,  hydrogen  by  a 
circle  with  a  dot  in  the  centre,  nitrogen  by  a 
circle  crossed  by  a  vertical  straight  Tine,  and 
carbon  by  a  solid  black  circle.  His  notation 
has  no  advantages  over  the  one  now  in  com- 
mon use,  and  hence,  in  what  follows,  we  shall 
adopt  the  modern  symbols.  As  water  was  the 
only  compound  of  oxygen  and  hydrogen  that 
Dalton  knew,  he  naturally  represented  it  by  the 
S3rmbol  OH,  considering  that  in  it  the  particles 
of  oxygen  and  hydrogen  are  united  in  pairs. 
Taking  the  weight  of  the  hydrogen  atom  as 
unity.  It  follows  that  the  weight  of  the  oxygen 
atom  must  be  8,  if  Dalton's  view  of.  the  compo- 
sition of  water  is  correct;  for  experiment 
shows  that  in  a  given  mass  of  water  there  is 
eight  times  as  much  oxygen,  by  weight,  as 
there  is  hydrogen.  Carbon  monoxide  was  rep- 
resented by  the  symbol  OC,  and  since  for  each 
unit  of  its  oxygen  (by  weight)  this  gas  con- 
tains three- fourths  of  a  unit  of  carbon,  it  fol- 
lows that  the  atomic  weight  of  carbon  is 
three-fourths  of  that  of  oxygen.  Hence  the 
weight  of  the  carbon  atom  is  6,  the  weight 
of  the  hydrogen  atom  being  arbitrarily  taken, 
as   before,   as    1.      Carbon   dioxide   was    rep- 


resented by  the  s)rmbol  OCO.  Ammonia  gas, 
being  the  only  compound  of  hydrogen  and 
nitrogen  known  to  Dalton,  was  represented 
by  the  simple  symbol  NH;  and  since  experi- 
ment shows  that  ammonia  gas  contains  (by 
weight)  4%  times  as  much  nitrogen  as  hydro- 
gen, the  atomic  weight  of  nitrogen  must  be 
4%,  or  4.67.  In  presenting  the  foregoing 
sketch  of  Dalton's  views,  use  has  been  made 
of  better  experimental  data  than  were  available 
in  his  time,  in  order  that  the  relation  of  his 
system  of  atomic  weights  to  the  modem  system 
may  be  more  clearly  seen.  A  few  of  his  actual 
determinations  of  atomic  weights,  *from  the 
imperfect  data  that  he  had,  are  given  in  the 
accompanying  table.     These  were  published  in 


Element 

Atomic  Weight 

Hydro0en 

Nitrogen 

Carbon 

Phosphorus 

Oxygen 

1.0 
4.2 
4.3 
7.2 
5.5 

1805,  and  his  general  theory  of  chemical  com- 
pounds was  given  in  the  first  vohmie  of  his 
\Ncw  System  of  Chemical  Phik>sophy,*  pu}>- 
lished  in  1808.  All  subsequent  researches  have 
tended  to  confirm  Daltpn's  fundamental  oon- 
ception,  that  matter  is  discontinuous  in  its  ulti- 
mate nature,  and  consists  of  discrete  atoms 
which  come  together  in  definite  groups  when 
chemical  combination  occurs.  And  we  agree 
with  him,  to-day,  in  the  belief  that  the  so-called 
Atomic  weights^  of  substances  are  really  the 
true  relative  weights  of  their  atoms;  the  weight 
of  the  hydrogen  atom  being  taken  as  unity. 
Soon  after  Dalton's  theory  had  been  announced, 
it  was  observed  that  there  are  simple  volumetric 
relations  amonp^  gases  when  they  combine. 
Thus  it  was  noticed  that  two  volumes  of  hydro- 
gen combine  with  one  volume  of  oxygen  to  form 
water;  that  one  volume  of  hydrogen  combines 
with  one  volume  of  chlorine  to  form  two  vol- 
umes of  hydrochloric  acid  gas;  and  so  on.  This 
being  the  fact,  it  was  suggested  by  Avogadro  in 
1811,  and  independently  by  Ampere  in  1813, 
that  all  gases,  when  under  the  same  conditions 
of  temperature  and  pressure,  contain  the 
same  number  of  constituent  particles  per 
unit  of  volume.  This  principle,  known  as 
*Avogadro's  Law,*  has  been  of  the  great- 
est service  to  chemistn^.  Its  truth  was 
long  questioned,  but  as  it  has  led  to  re- 
sults of  great  value,  and  has  been  found  to  be 
in  conformity  with  all  other  known  facts  of 
chemistry,  it  is  now  accepted  without  reserve 
as  a  fundamental  principle  of  nature.  More- 
over, the  kinetic  theory  of  gases  has  shown 
that  it  is  a  mathematical  necessity,  if  gases  are 
admitted  to  consist  of  elastic  particles,  flying 
about  through  space,  and  colliding  with  one 
another,  and  with  the  walls  of  their  containing 
vessels.  (See  Gases,  Kintttic  Theory  of). 
But  if  Avogadro's  law  be  admitted  to  be  a 
fact  of  nature,  it  becomes  necessary,  at  once,  to 
make  an  important  modification  in  Dalton's 
theory.  For  it  is  plain  that  if  one  cubic  inch  of 
hydrogen,  containing  (say)  n  atoms,  combines 
with  one  cubic  inch  of  chlorine^  also  containing 
n  atoms,  to  produce  two  cubic  inches  of  hydro- 
chloric acid  gas,  containing  «  constituent  parti- 
cles altogether,  then  the  numbier  of  such  particles 
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in  each  cubic  inch  of  the  hydrochloric  acid  gas  is 
only  n-r-Z'^  whereas  Avogadro's  law  requires 
us  to  admit  the  existence  of  n  particles  per 
cubic  inch,  in  the  compound  gas  as  well  as  in 
each  of  its  constituents.  It  follows,  therefore, 
that  when  the  H  and  the  CI  combine,  their  ulti- 
mate particles  do  not  simply  unite  in  pairs. 
There  is  no  wav  to  explain  the  observed  facts, 
consistently  with  Avogadro's  law,  unless  we  aa^ 
sume  that  the  ultimate  particles  of  H  and  Q  are 
both  compound,  and  that  when  these  gases  com> 
bine,  their  particles  split  in  two,  half  a  particle 
of  tne  one  combining  with  half  a  particle  of  the 
other,  to  produce  a  whole  particle  of  HCl.  In 
other  words.  Avogadro's  law  compels  us .  to 
admit  that  the  little  corpuscles  of  which  mat- 
ter is  composed,  and  which  we  have  heretofore 
called  atoms,  are  really  (in  some  cases,  at 
least)  systems  composed  of  still  smaller  bodies. 
To  distinguish  between  the  two  kinds  of  parti- 
cles—  namely,  between  the  systems  and  their 
component  bodies  ~*  it  therefore  becomes  neces^ 
sary  to  introduce  a  new  term.  The  systems  are 
called  ^molecules^  (literally,  ^tiny  masses^), 
and  their  constituent  parts  are  still  called 
%toms.'  To  put  the  case  in  another  way,  the 
smallest  parts  mto  which  a  given  substance  can 
be  conceived  to  be  divided,  without  changing 
its  chemical  character,  are  called  ^molecules*; 
while  *atom®  is  reserved  for  the  smallest  poi>- 
tion  of  a  substance  that  can  enter  into  a 
chemical  combination.  A  molecule  is  a  system 
of  atoms  capable  of  independent .  existence ; 
and  an  atom  is  one  of  the  parts  into  which  the 
molecule  of  a  substance  divides^  as  a  prelimi- 
nanr  to  entering  into  a  chemical  combination. 

We  have  but  little  information,  up  to  the 
present  time,  concerning  the  number  of  atoms 
entering  into  die  molecules  of  the  different  ele- 
ments. The  molecules  of  cadmium,  mercury, 
sane  and  indium  are  believed  to  be  monatomic, 
at  least  when  those  bodies  are  in  the  gaseous 
state;  so  that  in  these  cases  there  is  no  differ- 
ence between  a  molecule  and  an  atom.  The 
same  is  apparently  true  of  argon,  helium,  neon, 
krypton  and  xenon.  Hydrogen,  nitrogen, 
oxygen,  selenium  and  tellurium  are  believed 
to  be  diatomic;  that  is,  their  molecules  are 
believed  to  contain  two  atoms  each.  Phos- 
phorus and  arsenic  are  believed  to  be  tetratomic, 
their  molecules  containing  four  atoms  each. 
Chlorine,  bromine  and  iodine  are  diatomic  at 
temperatures  below  1100**  F.,  but  above 
1100°  their  molecules  are  believed  ^by  some 
authorities)  to  break  up  into  single  atoms, 
so  that  at  about  2200**  F.  two-thirds  of 
the  little  particles  present  in  these  substances 
are  free  atoms,  while  the  remaining  one-third 
continue  to  exist  as  diatomic  molecules.    Sul- 

Ehur  is  hexatomic  at  900*  F.,  but  its  molecules 
reak  up  somewhat  at  higher  temperatures,  and 
are  practically  all  diatomic  above  1500**.  Ac- 
cording to  this  view  of  the  case,  if  H  stands 
for  the  atom  of  hydrogen  and  CI  for  the  atom 
of  chlorine,  what  happens  when  a  molecule  of 
one  of  these  gases  combines  with  a  molecule  of 
the  other  is  not  simply  H  +  CI  =  HCl,  because 
the  molecule  of  hydrogen  must  be  represented 
by  Ha  and  that  of  chlorine  by  CU.  Hence  the 
•process  of  combination  consists  of  two  parts, 
the  first  of  which  is 

H.  +  CI,        «=   H-hH-hCl-hCl 

Molecule       Molecule      Atoms  of     Atoms  of 

of  hydrogen    of  chlorine    hydrogen      chlorine 


The  atoms  of  hydrogen  and  chlorine,  tbiis 
set  free,  then  combine  to  form  hydrochloric 
acid. 

It  is  then  written  as  follows: 

H  +  H -f  Cl-h  C1«=HC1  +  HCl; 
or  we  may  write  the  whole  operation  in  the  fol- 
lowing simple  manner: 

H,  +  Cl.  =  2Ha 

Dalton,  assuming  that  the  formula  of  am- 
monia is  NH,  and  knowing  by  experiment  that 
the  weight  of  the  nitrogen  present  is  4.67  times 
as  great  as  the  weight  of  the  hydrogen,  would 
conclude  that  the  atomic  weight  of  nitrogen  is 
4.67;  but  since  experiment  shows  that  when 
ammonia  gas  is  separated  into  its  constituent 
elements,  two  volumes  of  the  ammonia  yield  one 
volume  of  nitrogen  and  three  volumes  of  hydro- 
gen, Avogadro's  law  requires  us  to  conclude  that 
the  true  formula  for  ammonia  is  NH«;  and  hence 
we  must  take  3X4.67=14  as  the  atomic 
weight  of  nitrogen.  This  example  will  suffice  to 
show  how  Avogadro's  law  obhged  chemists  to 
modify  the  atomic  weights  that  would  be  ob- 
tained by  the  methods  known  to  Dalton.  Di- 
rect analysis  of  compounds  of  an  element  whose 
atomic  weight  is  desired  will  give  either  that 
atomic  weight  itself,  or  some  simple  multiple  or 
submuldple  of  it;  but  to  decide  between  these 
several  multiples  (as  for  example  between  4.67 
and  H  in  the  case  cited  above),  it  is  necessary 
to  have  recourse  to  Avogadro's  law,  or  to  some 
other  equally  general  pnnciple.  Unfortunately 
Avogadro's  law  cannot  always  be  applied  to 
the  determination  of  atomic  weights,  because  it 
frequendy  happens  that  no  compound  of  the 
element  under  examination  can  be  obtained  in 
the  gaseous  condition,  or  that  the  gaseous  com- 
pounds that  can  be  obtained  are  unsatisfactory, 
for  one  reason  or  another,  and  not  adapted  to 
die  determination  of  the  particular  multiple  that 
should  be  selected  as  the  atomic  weight  of  the 
efement.  In  such  cases  recourse  may  be  had 
to  the  law  of  Dulong  and  Petit,  or  to  the  "pe- 
riodic law*  of  Meyer  and  Mendel^eff.  In  1819 
two  distinguished  French  physicists,  MM.  Du- 
long and  Petit,  announced  that  the  specific  heats 
of  13  elements  upon  which  they  had  made  care- 
ful experiments  are  inversely  proportional  to  the 
respective  atomic  weights  of  those  elements.  In 
other  words,  that  the  product  of  the  specific  heat 
and  the  atomic  weight  (which  product  is  called 
the  "atomic  heat')  is  the  same  for  all  of  them. 
This  remarkable  generalization  did  not  meet 
with  universal  and  immediate  acceptance,  be- 
cause it  failed  in  numerous  cases  unless  the 
atomic  weights  of  the  corresppnding  elements 
were  changed  somewhat  from  the  values  that 
had  been  previously  assigned  to  them  from 
purely  chemical  considerations.  Thus  in  the 
cases  of  bismuth,  platinum,  silver  and  cobalt, 
Dulong  and  Petit  substituted  multiples  or  sub- 
multiples  of  the  atomic  weights  then  in  use; 
and  other  changes  were  also  made.  Moreover, 
the  law  could  not  possibly  be  exact,  because 
the  specific  heats  of  bodies  are  not  constant, 
but  vary  with  the  temperature,  and  sometimes 
to  a  considerable  extent.  Subsequent  experi- 
menters have  paid  great  attention  to  Dulong 
and  Petit' s  law,  however,  and  now  that  the 
atomic  weights  of  the  more  familiar  elements 
have  been  pretty  well  determined  in  one  way 
and  another,  the  law  is  found  to  be  surprisingly 
near  to  the  truth,  and  most  of  the  changes  for 
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which  they  contended,  in  connection  with  previ- 
ously accepted  atomic  weights,  have  since  been 
made.  A  list  of  10  elements  whose  specific 
heats  have  been  well  determined  arc  presented 
in  the  table,  to  illustrate  the  degree  of  accuracy 


Element 


Lithium... 
Aluminum 
Potassium. 
Copper . . . 

Silver 

Antimony . 
Tungsten.. 

Gold 

Bismuth.  . 
Uranium . . 


Atomic 

Specific 

weight 

W 

7. 

0.941 

27. 

0.214 

39. 

0.166 

63. 

0.0952 

107. 

0.0S70 

119. 

0.0508 

183. 

0.0334 

196. 

0.0324 

207. 

0.0308 

238. 

0.0277 

Product 
("Atomic 
heat  ") 


6.6 
5.8 
6.5 
6.0 
6.1 
6.1 
6.1 
6.4 
6.4 
6.6 


with  which  a  proposed  element  may  be  ex- 
pected to  conform  to  it.  The  atomic  weights  in 
the  table  range  from  7  to  238,  and  yet  when  we 
multiply  each  one  by  the  corresponding  specific 
heat,  we  find  that  the  product  (or  <<atomic 
heat*)  remains  constant,  or  nearly  so.  In  some 
cases  (notably  for  boron,  silicon  and  carbon), 
a  large  deviation  from  the  law  is  observed ;  but 
these  exceptions  cannot  be  considered  in  the 
present  place.  As  an  example  of  the  use  of 
Dulong  and  Petit's  law,  the  case  of  silver  may 
be  cited.  Previous  to  the  publication  of  that 
law,  the  atomic  weight  of  silver  had  been  taken 
at  215.  Dulong  and  Petit  pointed  out  that  if 
this  value  were  retained,  the  product  of  the 
atomic  weight  and  the  specific  heat  greatly  ex- 
ceeded the  value  6,  to  which  many  of  the  other 
elements  approximated.  They  therefore  pro- 
posed to  halve  the  then  accepted  atomic  weight 
of  this  element,  and  to  make  (of  course)  a 
corresponding  change  in  the  formulas  of  all 
compounds  of  silver.  Regnault  confirmed  th^r 
experiments,  and  repeated  their  demand  that 
the  atomic  weigjit  be  halved.  But  Berzelius, 
then  the  greatest  living  authority  on  such  mat- 
ters, refused  to  consent  to  the  change,  on  the 
ground  that  silver  and  sodium  compounds  are 
isomorphous  (see  Isomorphism),  and  that  the 
analogy  between  the  formulas  of  their  corre- 
sponding compounds  would  be  destroyed,  if  the 
atomic  weight  of  silver  were  halved,  while  that 
of  sodium  was  left  unchanged.  Regnault  then 
determined  the  specific  heat  of  metallic  sodium, 
and  showed  that  the  atomic  weight  of  that 
element  should  also  be  halved,  in  order  for  it 
to  conform  to  Dulong  and  Petifs  law. 
Berzelius]  objection  thus  lost  its  force,  and 
the  atomic  weights  of  both  silver  and  sodium 
were  ultimately  halved,  by  universal  consent. 
The  aperiodic  law,*  already  referred  to,  cannot 
be  adequately  treated  in  this  place  (see 
Periodic  Law)  ;  but  it  may  be  said  that  when 
the  known  elements  are  arranged  in  the  order  of 
their  atomic  weights,  it  is  found  that  certain 
attributes  recur  in  a  remarkable  aperiodic* 
manner,  as  we  pass  from  one  end  of  the  array 
to  the  other.  This  fact  is  of  great  assistance  in 
the  determination  of  atomic  weights,  because 
any  great  error  in  the  assignment  of  the  atomic 
weight  of  an  element  would  throw  that  ele- 
ment among  others  with  which  it  would  have 
relations  entirely  out  of  harmony  with  analo- 
gous relations  prevailing  in  other  parts  of  the 


array.  This  aperiodic®  classification  is  so 
powerful  and  far-reaching  that  the  existence  of 
new  and  previously  unsuspected  elements  has 
been  predicted  by  it,  and  afterward  verified  (in 
some  cases)  by  the  actual  discovery  of  the 
elements  themselves.  The  gas  *argon»  (q.v.) 
affords  an  interesting  case  of  the  determination 
of  an  atomic  weight  by  indirect  means.  Argon 
has  resisted  all  attempts  to  make  it  combine 
with  other  substances,  and  hence  it  has  been 
impossible,  thus  far,  to  analyze  any  of  its  com- 
pounds. Its  density  was  found,  by  direct  ex- 
periment, to  be  about  20  times  as  great  as  that 
of  hydrogen.  Now  if,  as  Avogadro's  law 
states,  a  cubic  inch  of  argon  contains  just  as 
many  molecules  as  a  cubic  inch  of  hydrogen 
(under  the  same  conditions  of  temperature 
and  pressure),  then  it  follows  that  a  molecule 
of  argon  weighs  20  times  as  much  as  a  mole- 
cule of  hydrogen,  or  40  times  as  much  as  an 
atom  of  hydrogen.  To  find  the  weight  of  an 
atom  of  argon  we  therefore  merely  have  to 
divide  40  by  the  number  of  atoms  that  there 
are  in  its  molecule.  For  an  explanation  of  the 
method  by  which  the  number  of  atoms  in  the 
molecule  of  such  a  gas  is  obtained,  we  must 
refer  to  the  article  Gases,  Kinetic  Theory  of; 
it  will  suffice,  in  the  present  place,  to  state  that 
it  was  found  that  argon  is  monatomic,  its 
molecule  containing  but  a  single  atom.  There- 
fore the  conclusion  was,  that  the  atomic  weight 
of  argon  is  about  40.  The  aperiodic  law*  was 
not  of  any  great  service  in  this  case,  because 
the  properties  of  the  new  gas  proved  to  be  so 
unlike  those  of  any  previously  known  substance 
that  its  proper  place  in  the  general  scheme 
could  not  be  even  guessed  until  its  atomic 
weight  had  been  determined.  The  subsequent 
discovery  of  helium  and  the  otiher  inert  gases 
of  the  same  group  showed,  however,  that  the 
atomic  weight  already  assigned  to  argon  is  in 
reasonably  good  accordance  with  die  periodic 
law. 

(Theftiists  educated  in  recent  years  can 
hardly  conceive  the  confusion  that  prevailed 
60  years  or  so  ago,  while  the  principles  that 
have  been  outlined  above  were  struggling  for 
recognition  and  universal  adoption.  There  was 
no  agreement  as  to  what  atomic  weights  or 
what  formulas  should  be  used.  Mcndel6eflF 
says:  *Some  took  0=8  and  others  0  =  16. 
Water  in  the  first  case  would  be  HO  and  hydro- 
gen peroxide  HO^  and  in  the  second  case  (as 
is  now  generally  accepted)  water  would  be  H»0 
and  hydrogen  peroxide  HiOs  or  HO.  Discus- 
sion and  confusion  were  reigning.  In  1860  the 
chemists  of  the  whole  world  met  at  Carlsruhe 
for  the  purpose  of  arriving  at  some  agreement 
on  the  subject.  There  was  great  difference  of 
opinion,  and  a  conditional  agreement  (or  com- 
promise) was  proposed  and  defended  with  the 
greatest  acumen  by  the  ranks  of  science.  A 
conditional  agreement  was  not  arrived  at,  and 
ought  not  to  have  been ;  but  instead  of  it,  truth, 
in  the  form  of  the  law  of  Avogadro-Gerhardt, 
received  by  means  of  the  congress  a  wider  de- 
velopment, and  soon  afterward  conquered  all 
minds.  Then  the  new  so-called  Gerhardt 
atomic  weights  established  themselves,  and  in 
the  seventies  they  had  already  become  gen- 
erally used.  As  soon  as  a  few  of  the  atomic 
weights  had  been  determined  with  some  little 
degree  of  precision,  it  became  evident  that  they 


Digitized  by  V^OOQIC 


ATOMICITY  ^  ATONEMENT 


61A 


came  nearer  to  exact  integers  than  one  would 
naturally  expect  them  to,  judging  from  the 
theory  of  probability.  As  early  as  1815,  Prout 
made  the  assumption  (since  known  as  *P rout's 
Hypothesis^^)  that  the  true  values  of  these 
atomic  weights  ^re  really  integral  numbers; 
and  he  drew  the  inference  that  all  elements 
are  composed  of  hydrogen.  Thus  nitrogen, 
whose  atomic  weight  is  almost  exactly  14,  he 
believed  to  contain  14  times  as  many  atoms  to 
the  molecule  as  hydrogen  contains,  and  he  be- 
lieved the  fundamental  atom  to  be  the  same  in 
each  case.  There  is  nothing  about  this  assump- 
tion which  conflicts  with  what  has  been  said 
above  about  nitrogen  being  a  diaiomic  gas ;  for 
all  that  Avogadro's  law  positively  shows  is 
that  when  a  molecule  of  that  gas  divides,  it 
splits  into  halves,  and  therefore  contains  an 
even  number  of  atoms.  In  the  absence  of  any 
evidence  to  the  contrary  we  assume  it  to  be 
simply  diatomic,  although  we  must  alwa^^s  re- 
member that  future  research  may  roQuire  us 
to  admit  it  to  be  tetratomlc,  hexatomic,  or 
even  more  complex.  Proufs  hypothesis  has 
provoked  a  great  deal  of  discussion,  and  since 
It  was  first  proposed  it  has  been  attacked  and 
defended  b^f  manv  distinguished  chemists;  and 
although  it  is  in  decided  disfavor  at  present,  we 
can  hardly  yet  say  that  it  has  been  finally  laid 
to  rest  One  can  scarcely  glande  at  a  table  of 
atomic  weights  (such  as  that  here  presented) 
without  noting  the  tendency  shown  by  these 
atomic  weights  to  approach  integral  values.  Of 
course  there  are  numerous  conspicuous  excep- 
tions—  chlorine,  for  example — but  the  fact 
that  many  of  the  atomic  weights  are  nearly  in- 
tegral demands  some  sort  of  an  explanation. 
What  that  explanation  may  ultimately  prove  to 
be,  we  cannot  now  guess ;  but  it  is  possible  that 
it  will  be  found  in  the  development  of  the  re- 
markable ^corpuscular  hypothesis^  of  Prof.  J. 
J.  Thomson.  (See  Electron.)  The  atomic 
weight  of  oxygen  was  long  thought  to  be  pre- 
cisely 16;  very  careful  experiments  then  indi- 
cated that  15.96  is  a  closer  approximation  to 
the  real  fact;  and  it  has  recently  been  ascer- 
tained that  15.88  is  a  still  better  approximation. 
It  is  a  matter  of  choice  what  element  is  taken 
as  having  the  atomic  weight  unity,  hydrogen 
having  been  chosen  for  this  purpose  merely  be- 
cause it  is  the  lightest  element  known.  For 
many  purpKJscs  it  would  be  convenient  if  the 
atomic  weight  of  oxygen  were  precisely  16; 
but  this  value  is  now  known  to  be  incompatible 
with  the  assumption  that  the  atomic  weight  of 
hydrogen  is  1.  Chemists  have  therefore  been 
in  the  habit,  in  recent  years,  of  multiplying  all 
the  atomic  weights,  as  deduced  on  the  hypothe- 
sis that  H*=l,  by  a  constant  number,  so  de- 
termined as  to  make  the  atomic  weight  of 
oxygen  come  precisely  16.  It  happens  that  the 
multiplier  required  for  this  purpose  is  1.008, 
which  is  therefore  the  atomic  weight  that  must 
be  assigned  to  hydrogen^  if  we  are  to  adopt  a 
^cale  on  which  the  atomic  weight  of  oxygen  is 
to  be  precisely  16.  A  majority  of  the  chemists 
of  the  world  now  use  this  modified  scale,  on 
which  the  atomic  weight  of  hydrogen  is  taken 
as  1.008;  and  the  scale  so  established  is  known 
as  the  ^International*  scale  of  atomic  weights. 
;The  values  of  the  atomic  weights  on  this  scale, 
According  to^  the  latest  official  revision  (that  of 
.1917)  .are  given  in  the  accompanying  table. 


Table  of  Atomic  Weights 


Element 


Aluminum.. . 
Antimony . . 

Aigon 

Arsenic 

Barium 

Bismuth 

ron 

__  jmine 

Cadmium 

Caesium 

Calcium 

Carbon 

Cerium 

Chlorine 

Chromium... 

Cobalt.. 

Columbium. . 

Copper 

Dysprosiuzn. . 

Erbium 

Europium . . . 

Pluorme 

Gadolinium.. 

Gallium 

Germanium.. 
Glucinum.  • .  • 

Gold 

Helium 

Holmium. . . . 
Hydrogen* . . . 
Indium. . .  • . . 

Iodine 

Iriditim 

Iron 

ytcn 

'  jium.. 

Lead 

Lithium.... 
Lutecium... 
Ma^esium. 
Man£:ane8e. . 

Mereuxv. 

Molybdenum 


Sym- 
bol 


Al 

Sb 

A 

As 

Ba 

Hi 

B 

Br 

Cd 

Cs 

Ca 

C 

Ce 

CI 

Co 
Cb 
Cu 

& 

Er 

Ea 

P 

Gd 

Ga 

Ge 

Gl 

Att 

He 

Ho 

H 

In 

I 

Ir 

Fe 

Kr 

La 

Li 
Lu 
Mg 
Mn 

M^ 


Atomic 
weight 


27 
120. 

39. 

74. 
137 
208 

11. 

79 
112. 
132 

40 

12. 
140 

35. 

52 

58. 

93 

63. 
162 
167. 
152 

19. 
157 

69. 

72. 

9. 

197. 

4. 

163. 

1. 

114. 

126. 

193, 

55, 

82 

139 

207 

6 

175 

24 

54 
200 

96 


Element 

Sym- 
bol 

Neodymium.. . 

Nd 

Neon 

Ne 

Ni 

Nickel 

Niton  (radium 

emanation).. 

Nt 

Nitrogen 

N 

Osmium 

o» 

Oxygen 

Pauadium 

0 
Pd 

Phosphoma... 

P 

Platinum 

Pt 

Potassium .  .  . 

K 

Praseodymium 

Pr 

Radium 

Ra 

Rhodiima 

Rh 

Rubidium 

Rb 

Ruthenium . . . 

Ru 

Sarn^^i^im .... 

Sa 

Scan'liuin , . ,  , 

Selenium 

Se 

Silicon 

Si 

Sflvw 

Aff 

Soditmi 

Na 

Strontium 

Sr 

Sulphur 

S 

Tantalum. .. . 

Ta 

Tellurium 

Te 

Terbium 

Tb 

Thallinm 

Tl 

Thonum ..... 

Th 

*  JH^U^UP^  .    -    r    -    - 

Tm 

Tin 

Sn 

Titanium 

Ti 

Tungsten. .... 

W 

Uranium 

U 

Vanadium 

V 

Xenon 

Xe 

Ytterbwm(neo 

ytterbium)  . 

Yb 

Yttrium 

yt 

Zinc 

Zn 

^^f  ^QaUHp^  «  «  »  • 

Zr 

Atomic 
weight 


144.3 
20.2 
58.68 

222.4 

14.01 

190.9 

16.00 
106.7 
31.04 
195.2 
39.10 
140.9 
226.0 
102.9 
85.45 
101.7 
150.4 
44.1 
79.2 
28.3 
107.88 
23.00 
87.63 
32.06 
181.5 
127.5 
159.2 
204.0 
232.4 
168.5 
118.7 
48.1 
184.0 
238.2 
51.0 
130.2 

173.5 
88.7 
65.37 
90.6 


The  many  questions  that  suggest  themselves 
as  to  the  siz^  and  physical  nature  of  atoms  be- 
long  properly  to  the  domain  of  physics,  and 
are  discussed  under  Brownian  Movement, 
Electron,  and  Molecular  Theory.  The  day 
will  doubtless  come  when  the  physicist  and  the 
chemist  will  find  some  common  ground  for  the 
discussion  of  the  nature  of  atoms  and  mole- 
cules; but  at  present  these  two  sciences  deal 
with  such  widely  different  classes  of  phenomena 
that  no  such  common  ground  can  be  clearly  dis- 
cerned*  The  atom  and  the  molecule  of  the 
physicist  appear  to  be  hardly  capable  of  pos- 
sessing the  properties  that  the  chemist  demands ; 
but  this  difticulty  naay  one  day  be  overcome. 
See  Chemistry;  Electron;  Molecular 
Theory;  Gases,  Kinetic  Theory  of; 
Valency;   Spectroscope;   Periodic  Law. 

A.  D.  Risteen. 

ATOMICITY.    See  Valency. 

ATOMIZER.     See  Internal  Combustion 

Engine. 

ATONEMENT.  The  Atonement  is  the 
caption  under  which  Christian  theology  intro- 
duces the  discussion  of  the  application  of  the 
merits  of  the  life  and  death  of  Christ  to  the 
reconciliation  of  fallen  man  to  his  Creator,  as 
well  as  of  the  acceptance  thereof  by  the  Di- 
vinity. It  expresses  the  crowning  effect  of  the 
incarnation.  It  is,  in  this  sense,  an  attempt  at 
an  explanation  qf  the  coming  of  the  Redeemer. 
In  a  general  way  it  means  compensation,  res- 
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toration,  extnation,  satisfaction,  ransom.  It  is 
a  word  made  up  etymologically  of  at  and  one, 
and  suggests  that  two  wno  were  divided  have 
become  one  again.  It  embraces  all  that  the 
Saviour  accomplished  to  nullify  the  effects  of 
sin.  The  atonement  is  considered  to  have  re- 
paired the  consequences  of  the  primal  trans* 
gression,  all  the  moral  consequences,  say  some, 
say  most  of  the  authorities.  As  to  die  physical 
outcome  of  the  rebellion  in  Eden,  it  claims  no 
change  save  that,  through  it,  man  has  been 
enabled  to  bear  patiently  and  meritoriously  all 
the  ills  of  existence  and  to  wrest  from  what  is 
evil  a  good  that  worketh  unto  satisfaction.  The 
atonement  idea  is  coexistent  with  what,  in 
order  to  avoid  conflict  with  those  who  think 
otherwise,  may  be  called  Biblical  humanity; 
that  is,  tne  race  whose  chronicle  is  found  in 
the  pages  of  Scripture.  It  has  no  meaning  for 
those  who  reject  the  inspiration  of  Holy  Writ 
or  for  those  whose  beliefs  are  antagomstic  to 
Qiristianity.  With  these,  if  there  be  any  atone- 
ment at  all,  it  lies  in  an  evolution,  by  virtue 
of  which  man  develops  from  worse  to  better 
and  in  the  ^process  of  the  suns'  reaches,  un- 
aided, to  a  deliverance  and  a  perfection  far 
surpassing  even  the  dreams  of  Christianity. 
The  subject  is  a  vast  one.  It  has  many  and 
far-reaching  ramifications  which  are  constantly 
in  contact  with  every  issue  of  soteriological 
study.  To  confine  it  within  the  limits  of  an 
encyclopedic  article  necessarily  cramps  it  and 
scarcely  makes  for  completeness.  All  that  can 
be  done  is  to  present  its  general  features,  the 
basis  on  which  it  rests,  and  some  of  the  opin- 
ions which  deserve  attention  in  the  different 
stages  of  development  incidental  to  its  growth. 
The  fact  upon  which  the  doctrine  reposes  is 
that  narrated  in  Genesis  iii,  wherein  the  pre- 
varication of  the  first  couple  is  said  to  draw 
on  them  and  posterity  the  curse  of  the  Al- 
mighty, which  He  tempers  with  the  promise  of 
a  Redeemer  to  come.  This  violation  of  God's 
command,  while  it  rendered  Adam  and  Eve 
criminal  and  placed  them  under  a  ban,  was  at 
the  same  time  an  insult  outraging,  as  much  as 
anything  finite  could,  the  infinite  perfections. 
Thus  a  condition  -was  brought  about  which 
consigned  man  to  punishment  and  left  an  af- 
front against  the  Creator  to  be,  in  some  way 
or  other,  atoned  for.  In  this  plight  the  whole 
race  was  involved  and  became  ostracized  from 
God.  All  humanity  was  confronted  by  a  God 
whose  infinite  justice  called  for  an  indemnity 
.of  some  kind  as  a  reparation  for  the  indignity 
'offered  to  His  perfections,  by  a  penal  sentence 
to  be  endured,  by  the  loss  of  innocence,  by  the 
unbridling  of  concupiscence  and  by  a  slavery 
which  reduced  it  to  the  thrall  of  the  prince  of 
the  powers  of  darkness.  Inunediately  is  per- 
ceived the  gaping  breach  which  the  atonement 
had  to  bridge  over.  Could  the  restoration  be 
achieved  by  man  himself  and  alone,  or  by  en- 
tire humanity?  The  general  answer  is  a  ne^- 
tive.  It  is  clear  from  the  attitude  into  which 
man  was  forced  by  his  sin  what  the  questions 
are  which  in  this  discussion  call  for  a  reply. 
The  views  entertained  by  theologians  are  not 
marked  by  very  harmonious  notes.  There  is  a 
very  great  discrepancy  of  opinion.  Like  other 
doctrines,  that  of  the  atonement  did  not  come 
into  existence  full  grown.  It  was  not  formu- 
lated in  the  beginning.  Hints  of  its  nature  are 
found  in  the  New  Testament.     By  Christians 


up  to  the  time  of  the  Reformation  it  was  re- 
ceived from  individual  teachers,  by  whom,  as 
by  the  laity,  it  was  instinctively  grasped,  though 
scarcely  expressed,  and  thus  in  many  forms 
traversed  the  duration  of  nearly  15  centuries. 
Whenever,  during  all  that»  period,  it  was 
treated  by  the  fathers  and  doctors  and  other 
writers;  there  was  unanimity  on  this  one  point: 
that  the  atonement  was  effected  by  the  incar- 
nate Son  of  God  and  that  the  satisfaction  was 
complete  and  answered  all  the  exactions  of  a 
just  Deity,  while  it  simply  deluged  man  with  a 
sea  of  spiritual  blessings.  Their  contention, 
summed  up,  was  that  it  wsis  in  the  absolute 
power  of  God  to  pardon  man  without  any 
atonement,  without  sending  His  Girist.  In  His 
wisdom,  however,  consulting  not  only  the  great 
wrong  perpetrated  against  Him,  but  the  wel- 
fare of  His  creatures.  He  decreed  the  incar* 
nation  of  His  divine  Son,  the  second  person 
of  the  Blessed  Trinity.  That  Son  incarnated 
was  both  God  and  man,  possessing  two  natures 
in  one  person.  This  p^son  was  divine.  As 
all  acts  are  attributable  to  the  personality  of 
die  individual,  it  followed  that  the  acts  of  the 
God-man  were  divine,  and  so,  whether  proceed- 
inff  from  the  human  nature  or  not,  they  were 
innnite  in  value.  It  was  necessaiy  for  an  atone- 
ment act  to  have  infinity,  because  sin,  thou^ 
committed  by  &  finite  agent,  was  in  a  measure 
infinite,  since  its  malice  was  directed  toward 
a  being  infinite  in  nature.  Theologians  made 
the  distinction  that  sin  was  finite  subjectively, 
but  objectively  infinite.  The  divinity  of  the 
person  made  the  atonement  secure  on  the  side 
of  the  Father.  Man  was  doubly  ^vileged. 
The  Redemption  of  Christ  obtained  for  him, 
through  grace  which  had  its  efiBcacy  in  the 
blood  of  the  Saviour,  the  remission  of  sin,  and 
strengthened  him  asainst  his  own  weakness, 
his  own  passion  and  the  wiles  of  the  enemy 
from  whose  thraldom  he  had  been  rescued.  In 
a  word,  the  insult  to  the  Father  was  wiped 
out;  man  was  restored  to  the  old  friendsnip, 
was  endowed  with  the  means  of  just^cation 
and  sanctification  and  his  feet  put  on  a  path  to 
the  vision  of  God,  in  the  enjoyment  of  which 
sin  becomes  an  impossibility  and  happiness  is 
supreme.  With  very  few  exceptions  this,  more 
or  less  completely,  was  the  form  the  atonement 
took  in  the  thou^ts  of  the  large  majority  of 
teachers  of  the  Church  for  a  decade  and  half 
of  centuries.  They  labored  to  hold  up  the  dig- 
nity and  liberaliw  of  the  atonement.  The  Atoner 
was  Christ,  and  He  atoned  through  His  sac- 
rifice on  the  cross  in  a  manner  ample  beyond 
all  human  reckoning.  But  the  atonement  was 
not  a  thing  of  Christianity  only;  its  effects 
reached  back  to  the  whole  past  of  man,  for  the 
Lamb  who  atoned  was  ^slain  from  the  founda- 
tion of  the  world.*  They  argued  that  the  re- 
demption was  universal  as  to  time  and  place 
and  for  all  the  generations  of  man.  All  the 
peoples  before  Christ  came  within  its  pale.  No 
man,  however  incult,  fell  outside  of  the  plan 
of  redemption.  Everyone  everywhere  could 
find  its  blessings  within  his  reach.  It  wrou^t 
from  alpha  to  omega  on  the  race.  Not  the 
chosen  people  only,  but  the  Gentiles  as  well 
participated  in  its  benefits.*  It  was  taught  in 
the  period  under  reflexion  that  just  as  soon 
as  the  Redeemer  was  foretold  to  Adam  and 
Eve  the  atonement  began  to  energize  in  some 
inexplicable  manner,  but  alwasrs  with  a  view 
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to  the  merits  of  Christ,  who  was  to  come  in 
the  fullness  of  time  and  pay  the  ransom.  The 
concession  of  the  Creator  in  granting  a  Re- 
deemer who  was  to  make  plenary  atonement  for 
every  man  until  the  passing  away  of  the  race 
was,  before  the  incarnation,  a  promissory  note-* 
if  it  may  be  allowed  to  use  the  term  —  a  prom- 
issory note  of  salvation  accepted  and  honored 
by  the  Maker,  who  knew  that  at  the  appointed 
time  a  priceless  amount  would  be  stored  up 
for  its  redemption.  The  atonement  idea,  that 
is,  the  necessity  of  making  amends  to  a  Ruler 
whose  mandates  had  been  and  were  being  vio* 
lated,  prevailed  everywhere  in  the  ancient 
world  and  was  not  confined  to  the  descendants 
of  Abraham.  Sacrifices,  propitiatory  and  ex* 
ptatory,  so  common  among  the  ancient  idolators^ 
are  evidence  sufficient.  Among  them  was  an 
uppermost  thought  that  reconciliation  with  God 
or  with  the  gods  could  not  be  brought  about 
by  individual  efforts  alone.  The  sacrifices  of 
Israel  emphasize  the  essence  of  all  atonement 
A  victim  was  always  called  for.  Something 
outside  of  the  transgressor  had  to  be  offered 
to  effect  the  lifting  of  the  ban.  That  blood 
offerings,  or  others,  were  ineffective,  save  in- 
directly and  by  a  mysterious  connection  with 
the  oblation  of  Christy  is  admitted  throughout 
the  extent  of  ante-Reform  tradiuoo.  In  the 
Jewish  mind  the  concept  of  sacrifice  in  a  mul- 
titude of  cases  connoted  effusion  of  blood.  The 
Hebrews  were  instructed  that  transgressions 
placed  on  the  back  of  the  victim  died  with  the 
victim.  This  only  in  a  measure,  for  it  does 
not  appear  that  they  professed  that  after  the 
death  of  the  victim  the  guilt  of  the  sacrificers 
was  canceled  without  any  further  act  or  co- 
operation on  their  part.  Repentance  was  nec^ 
essary  and  each  had  to  do  his  utmost  to  share 
by  individual  action  in  the  redeeming  work  of 
the  sacrificial  object.  The  vexed  subject  of 
imputation  (q.v.)  recurs  frequently  but  can- 
not be  touched  here.  The  religion  of  the  Jews 
was  distinguished  by  the  number  and  variety 
of  its  sacrifices.  But  atonement  was  ever  be- 
fore their  eyes.  Yom  hakkippurim,  or  I>ay 
of  Atonement,  is  •  another  proof.  It  was  a 
penitential  occasion.  Its  austerity  was  rigor- 
ous. From  the  evening  of  the  9th  to  the  even- 
ing of  the  10th  of  the  seventh  month  no  bodily 
labor  could  be  done,  no  food  taken  under  pen- 
alty of  death.  All  the  ritual  was  carried  out 
by  the  high  priest,  who  offered  sacrifices  for 
the  sins  of  himself,  of  the  priesthood  and  of 
the  peoj)le.  For  the  typical  meaning  of  these 
ceremonies  see  Heb.  viii-x,  and  for  a  descrip- 
tion of  the  solemnity  cf.  Lev.  xvt.  These  types 
ceased  with  the  advent  of  Christ.  Mention 
has  already  been  made  of  the  gradual  develop- 
ment of  the  doctrine  of  atonement.  From  the 
death  of  the  Saviour  it  was  admitted  that  *^Je- 
sus  died,  the  just  for  the  unjust,  to  redeem 
mankind  from  the  bondage  of  corruption  and 
to  restore  the  broken  connection  between  heaven 
and  earth.*  Different  ws^s  of  looking  at 
this  fundamental  axiom  of  Christianity  in  gen- 
eral have  suggested  various  explanations.  The 
conditions  of*  the  dispute  led  to  many  questions 
which  relate  to  the  incarnation.  The  one  thing 
the  teaching  Church  held  to  was  that  Christ 
as  man  is  the  first  and  supreme  mediator  be- 
tween God  and  man  (1  Tim.  ii,  5).  Because 
as  man  He  was  a  created  being  He  is  below 
God,    but    is    above    all    creatures    by    reason 


of  the  plenitude  of  His  grace  and  glory.  As 
man  he  offered  to  God  a  satisfaction  so  singu- 
larly adequate  that  by  it  was  destroyed  **the 
handwriting  of  the  decree*  so  adverse  to  us, 
and  by  it  also  man  was  endowed  with  all  that 
is  requisite  to  be  in  friendly  association  with 
God,  by  grace  in  the  present  and  by  glory  in 
the  future.  Others,  nunisterially  or  otherwise, 
may  co-operate  in  uniting  God  and  man,  but 
Christ  is  the  chief  and  first  and  literally  the, 
only  mediator  (Billot). 

The  doctrine  of  the  incarnation  in  its  en- 
tirety illumines  this  subject,  but  of  it  and  of 
other  cognate  subjects,  such  as  justification  and 
original  sin,  notice  cannot  be  taken  here.  The 
atonement,  as  such,  has  not  been  treated  spe- 
cifically by  early  writers,  and  it  would  be  diffi- 
cult to  put  one's  finger  on  any  dogmatic  decree 
in  whidi  it  is  definitely  formulated  Just  as 
from  definitions  here  and  there  spread  over 
the  voltmie  of  authoritative  teaching  the  na- 
ture of  the  atonement  is  elicited,  so  from  the 
utterances  of  ecclesiastical  writers  one  is  able 
to  reach  a  conclusion  in  harmony  with  the  af- 
firmation of  tradition.  The  view  still  claiming 
attention  bases  itself  on  Scripture.  Texts  there- 
from are  not  necessary  for  the  present  writing; 
they  embrace  the  prophetic  language  of  the 
Old  and  the  literal  language  of  the  New  Tes- 
tament The  Apostolic  Fathers,  from  Clement 
to  Polycarp  are  satisfied  with  stating  the  iun* 
damental  iaea  that  *Christ  died  for  us*  and 
for  our  sakes.  Irensus  and  Origen  insist  that 
a  price  had  to  be  paid  to  Satan  because  Satan 
had  gained  a  rightful  mastery  over  and  own- 
ership of  men,  for  which  the  only  equivalent 
was  the  blood  of  Jesus.  This  view  was  never 
universal,  but  now  and  again  it  is  brought  for- 
ward, even  up  to  the  time  of  Peter  Lombard 
The  Fathers  and  writers  from  Origen  to  An* 
selm  wrote  more  systematically  on  nearly  every 
topic,  but  were  unanimous  in  maintaining  that 
the  death  of  Christ  was  the  sacrifice  unique  and 
par  excellence  and  amply  satisfactory.  Some 
do,  others  do  not,  endeavor  to  explain  whether 
and  why  this  sacrifice  was  imperative.  This  is 
true  of  the  Church  East  and  West,  Greek  and 
Latin.  Two  ideas  are  prbminent:  the  infinite 
value  of  the  human  acts  of  Christ,  and  the  need 
of  grace  for  human  weakness.  More  stress  is 
placed  on  the  incarnation  than  on  its  concom- 
itant effecting  of  the  atonement.  *The  work  of 
mediation  was  summed  up  but  not  exhausted 
in  the  dying.  He  was  a  priest  and  a  sacrifice 
from  the  beginning,  and  is  and  always  will  be. 
The  imitability  of  Christ's  career  was  not 
confined  to  the  death  on  the  cross,  but  as  well 
to  the  whole  existence*  (Newman). 

Ocasionally  a  peculiar  view  would  startle 
the  world,  but  without  changing  the  generally 
accepted  opinion.  Anselm  (1033)  in  his  ^Cur 
Deus  homo^  vigorously  opposes  the  view  of 
Origen  and  others  concerning  the  so-called  bar- 
gain by  which  the  Almighty,  through  Christ, 
purchased  back  the  souls  of'  men  from  the 
grasp  of  Satan.  Then  came  the  age  of  the 
Schoolmen.  It  has  been  the  custom  to  look 
upon  these  men  as  triflers  and  hair  splitters, 
but  what  Huxley  says  of  Saint  Thomas  is,  with 
modification,  applicable  to  many  of  these  very 
imperfectly  known  and  much  abused  investi- 
gators: *His  marvelous  grasp  and  subtlety  of 
intellect  seem  to  me  to  be  almost  without  a 
parallel*  (Science  and  Morals).  They  all  united        T 
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in  declaring  that  Christ  by  His  sacrifice  was 
the  Atoner.  They  differ  in  their  explanation  of 
some  points  connected  with  the  incarnation 
which  are  irrelevant  here.  They  are  broad  and 
moderate  in  their  views.  Christ  not  only  freed 
us  from  sin,  says  Aquinas,  but  won  for  us 
grace  and  glory,  and  it  was  fitting  that  by 
death  He  should  overcome  the  power  of  death, 
but  His  death  need  not  have  been  a  violent  one. 
.Over  the  question  whether  the  incarnation  was 
an  absolute  necessity  or  only  something  con- 
gruous, they  run  through  every  note  of  the 
gamut  of  argtunent.  Duns  Scotus  is  one  of 
the  principal  figures  in  the  discussion.  Among 
other  views  he  maintains  that  a  mere  man 
conceived  without  sin,  or  a  good  angel,  could 
have  made  satisfaction  for  the  entire  race  had 
it  pleased  God  to  accept  it.  Express  treatises 
on  the  atonement  cannot  be  found.  It  is  al- 
ways treated  as  an  adjunct  of  the  "incarnation. 
There  have  been  many  pious  and  devotional 
essays  on  this  topic.  Since  the  days  of  the 
scholastics  all  Catholic  analysis  of  the  atone- 
ment can  be  traced  back  to  them  or  to  the 
Fathers  and  doctors.  The  Reform  opens  with 
the  15th  century  of  modem  times,  and  those 
leaders  only  who  have  left  an  indelible  impress 
upon  their  followers  will  receive  attention. 
Arians,  and  those  who  reject  the  divinity  of 
Christ  directly  or  by  implication,  fall  outside 
this  inquiry. 

An  insistent  tenet  of  the  Reformers  is,  that 
Christ  reconciled-  God  to  us,  whereas  the  Tri- 
dentine  Council  teaches  that  He  reconciled  us 
to  God.  The  Divinity  by  the  very  force  of  the 
divine  perfections,  Catholics  hold,  remained  in 
itself  unchanged.  The  fall  affected  man,  that 
is,  man  by  his  transgression  placed  himself  vol- 
untarily under  the  ban  of  infinite  justice  and 
willingly  subjected  himself  to  all  the  conse- 
quences of  his  disobedience.  Man  alone 
changed.  God's  attitude  was  always  the  same. 
In  one  of  his  bulls  Leo  X  (1520)  condemned 
41  propositions  of  Luther,  some  of  which  in 
one  way  or  another  refer  to  the  doctrine  of  the 
atonement.  In  the  sixth  session  of  the  Council 
of  Trent  the  decrees  on  justification,  on  the 
advent  of  Christ,  etc.,  (Dec.  Concil.  Trid.)  set 
forth  a  basis  for  views  on  the  Atonement  which 
are  in  opposition  to  those  of  Luther  and  others. 
Luther  denies  the  supernatural  character  of 
man's  original  sanctity,  (jod,  according  to  Lu- 
ther, planted  in  the  very  essence  of  liuman 
nature  the  capabilities  and  the  acts  of  virtue. 
Hence  no  freedom  of  will.  Sin  is  of  the  es- 
sence of  man.  Man  is  wholly  evil.  Calvin 
asserts  that  everything  coming  from  man's  cor- 
rupt nature  is  damnable  and  so  can  in  no  way 
co-operate  in  the  atonement.  It  must  all  occur 
outside  of  himself.  He  contributes  nothing. 
He  is  justified;  he  is  reconciled  to  God,  or 
(jod  is  reconciled  to  him  through  faith  in  the 
merits  of  Christ,  whose  obedience  becomes 
man's  obedience  and  whose  righteousness  be- 
comes man's  justification.  In  this  way  the  Cre- 
ator remits  sin,  reputes  man  just  and  rewards 
him  with  eternal  life.  Christ  made  satisfaction 
for  sinners  in  two  ways:  by  fulfilling  the  law  in 
their  place  and  by  enduring  the  curse  and  pen- 
alty of  the  law.  Everything  in  the  atonement  be- 
comes vicarious.  Another  person  is  substituted 
for  the  debtor  and  the  criminal.  These  doc- 
trines are  gathered  from  the  Epistles  of  Saint 
Paul     Only  the  bare  statement  has  been  here 


presented  of  the  doctrine  of  the  Reformers. 
A  review  of  the  reasons  advanced  to  sustain 
this  teaching  would  repay  the  student.  Those 
who  came  after  Luther  and  Calvin  and  Me- 
lancthon  modified  in  a  lesser  or  greater  degree 
this*  teaching  and  modified  the  idea  of  trans- 
ference as  atonement  and  demanded  at  least 
some  co-operation,  on  the  part  of  the  sinner. 
Imputation  soon  became  the  great  battleground 
of  controversy.  Investigation  will  reveal  diat 
in  the  Protestant  churches  there  has  been  a 
recoil  from  the  positive  utterances  of  the  Re- 
formers. The  disparity  existing  between  the 
above  and  what  can  be  gleaned  from  the  early 
and  modem  history  of  the  Catholic  Church  is 
undoubtedly  marked.  So  much  so  that  Pusey 
in  his  introductory  essay  to  ^Essays  on  the 
Reunion  of  Christendom*  observes:  *The  Lu- 
theran and  the  Catholic  belief  are  as  like  two 
different  religions  as  any  can  be,  wherein  the  be- 
lief as  to  the  adorable  Trinity  and  the  incarna- 
tion is  the  same.  The  whole  doctrine  of  the  ap- 
plication of  the  merits  of  Christ  to  fallen  man 
and  the  condition  of  man  in  consequence  of 
the  fall  is  radically  different.*  In  fact,  the 
difference  is  so  radical  that  there  is  no  possi- 
bility of  confounding  one  with  the  other.  All 
Protestant  theology  from  the  rise  of  that  re- 
ligion is  a  literature  which  is  within  the  readi 
of  any  one  to  consult,  and  further  quotations 
or  references  are  unnecessary.  *Just  as  the 
justice  of  man  binds  the  judge  to  punish  the 
criminal,  so  is  some  penalty  exacted  from  man 
by  virtue  of  the  same  attribute,  which,  of 
course,  is  more  perfect  in  the  divinity.  It  is 
not  the  spirit  of  vengeance  which  animates 
God.  In  spite  of  the  transgression  God's  love 
remains  as  it  was  in  the  beginning,  without 
diminution  or  alteration  of  any  kind.  The  Son 
of  man  died  for  all  men  sufficiently,  for  the 
elect  efficiently.  Satisfaction  is  required  of 
man.  But  that  satisfaction  is  amply  made  by 
man  by  believing,  who  thus  becomes  one  with 
the  Redeemer  and  shares  with  Him  in  the  re- 
demption He  wrought  as  the  Head  of  the  Re- 
deemed. This  is  enough  to  excite  love  and 
repentance   and   the    striving   after   holiness.* 

Everything  quoted  above,  though  taken 
from  different  writers,  expresses  the  view  of 
the  Atonement  as  held  by  Protestant  ex- 
pounders. 

In  later  years,  both  in  Germany  and  else- 
where, the  theology  outside  of  the  Catholic 
Church,  while  apparently  concordant  with  the 
opinion  of  the  necessity  of  man's  co-operation, 
harks  back,  consciously  or  unconsciously,  to  the 
belief  of  Luther  and  his  immediate  disciples  that 
Christ  atoned  fully,  and  so  fully  that  the  sinner 
need  only  by  some  interior  act  appropriate  to 
himself  the  work  already  done  by  the  Saviour. 
Where  there  is  any  insistence  that  man  must 
of  himself  do  somethinp^  positive,  in  so  much 
is  that  insistence  at  vanance  with  the  thought 
that  in  the  beginning  of  the  Refomiation  was 
spread  broadcast  among  the  adherents  of  the 
New  Religion.  Might  there  not  be  drawn  a 
distinction  between  atonement  and  salvation? 
The  atonement  would  mean  that  Clirist  had 
done  all  that  was  necessair  to  reconcile  man 
with  God,  but  there  could  be  no  salvation  un- 
less man  turned  to  God  through  the  path  of 
the  atonement  and  by  individual  repentance  and 
satisfaction  so  comported  himself  as  to  bring 
by  voluntary  acts  his  life  into  entire  harmony 
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with  the  will  of  his  Creator.  No  solution  of 
the  evidently  complicated  nature  of  the  atone- 
ment will  compel  conviction  which  does  not 
answer  adequately  the  following  questions: 
What  is  the  relation  of  the  atonement  to  an 
offended  God?  What  was  His  acceptance  of 
the  sacrifice?  How  far  did  that  sacrifice  in 
itself  go  toward  bringing  God  and  man  to- 
gether? Was  it  alone  enough  to  liberate  man 
so  absolutely  that  after  the  death  of  the  victim 
no  more  was  expected  on  his  part?  How  were 
the  outraged  excellences  of  the  Godhead  —  His 
justice,  His  mercy,  His  love  —  compensated  for 
the  injury  done  them  by  sin?  Did  that  injury 
really  affect  the  divine  nature?  It  may  be  ad- 
vanced here  that  in  every  theory  which  pos- 
sesses any  serious  claim  to  assent  the  Su- 
preme Being  remained  imimpaired  in  the  beauty 
of  His  perfection,  and  it  was  due  to  the  in*- 
finite  justice  of  God  to  demand  a  congruous 
if  not  a  condign  reparation.  Wha^  part  does 
Satan  play  in  the  plan  of  redemption?  Has  a 
solution  been  presented?  Is  it  and  will  it  al- 
ways be  an  impenetrable  mystery?  It  is  a  mat« 
ter  so  significant  for  Christians  that  they  have 
the  right  to  expect  from  sonus  form  of  Chris- 
tianity a  clear  exposition  based  on  Scripture 
and  authoritative  teaching.  For  Christians  it 
means  salvation,  regarding  which  certainty  is 
security  and  doubt  a  calamity. 

Thus  much  for  Christianity,  which  empha- 
sizes the  necessity  of  an  atonement.  All  Chris- 
tians admit  Christ  as  the  fountain  head  of  all 
reconciliation  of  man  with  God.  But  the  world 
is  far  from  being  entirely  or  even  largely 
Christian.  In  the  world  to-day  there  are  about 
1,500,000,000  human  souls,  of  which  number 
only  a  little  over  400,000,000  have  received  the 
religion  of  Christ.  Half  of  these,  it  is  com- 
puted, are  Catholics,  the  j'emainder  are  Prot- 
estants or  Catholics  of  some  kind  or  other,  but 
divided  from  tfie  See  of  Rome.  The  rest  of 
the  race  is  either  Jewish  or  Mohammedam  or 
belongs  to  some  Oriental  form  of  worship  or 
is  out  and  out  heathen.  Will  Christianity  as- 
sume the  responsibility  of  stating  that  beyond 
its  pale  the  atonement  does  not  reach  and  that 
therefore  for  the  pagan  there  is  hope  neither 
here  nor  hereafter?  Some  mention  has  already 
been  made  of  the  Jews  and  their  manner  of 
atonement.  Their  views  have  crystallized  into 
the  shape  which  their  orthodox  members  adopt 
to-day  and  which  they  base  upon  certain  books 
of  the  Old  Testament,  upon  their  Talmud  and 
their  Targum.  ^  It  differs  in  no  wav  materially 
from  the  teachings  of  Moses  and  tne  Law  and 
the  Prophets.  They  lived  in  the  past  as  they 
.  are  living  now  in  the  hope  of  a  great  Deliverer 
to  whom  every  act  of  worship  bore  and  bears 
reference.  In  some  way  or  other  these  typical 
ceremonies,  it  is  said,  influenced  Jehovah  to 
tnake  them  the  promise:  *I  will  be  merciful  to 
their  iniquities,  and  their  sins  I  will  remember 
no  more*  (Hebrews  viii,  12).  The  space  of  this 
article  is  inadequate  to  include  even  the- 
tnost  summary  account  of  the  atonement  idea 
as  it  was  understood  by  the  nations  outside  of 
tht  chosen  people.  Research  has  made  it  ad- 
missible that  everywhere  there  have  been  re- 
gions beliefs,  opinions  and  practices  pointing  to 
the  acknowledgment  of  a  Supreme  Being  and 
judgment  to  come  and  a  reward  or  punishment 
in  a  life  beyond  this.    With  this  are  apparently 


connected  sacrifices  which  no  matter  how  ac- 
companied by  fanaticism  and  superstition  are 
an  attestation  of  a  homap^e  paid  to  a  deity,  a 
homage  of  praise,  or  petition,  or  thanksgiving 
or  of  supplication  for  pardon^ a  homage 
which  was  mspired  by  an  underlying  sentiment 
of  the  need  of  appeasing  some  offended  divin- 
ity. Yet  it  is  not  easy  to  trace  this  need  in 
those  religions  which  are  so  widespread  in  the 
Levant  and  farthest  East  and  proclaim  as 
ftmdamental  Fatalism,  Metempsychosis  and 
Pantheism.  The  investigation  of  the  subject 
of  atonement  as  advanced  by  the  followers  of 
Christ,  by  those  followers  who  profess  that 
Jesus  was  the  Son  of  God,  that  is,  was  Divine, 
among  other  questions  inevitably  suggests  the 
question  of  the  possibility  of  salvation  for  all 
individuals  of  the  race  whose  creed  negatives 
Christianity  altogether.  Some  reply,  adequate 
or  otherwise,  may  be  found  in  the  dop^ma  that 
•Christ  died  for  ail  men,*  whence  the  inference 
is  dedudble  that  even  those  who  never  heard  of 
the  Redeemer,  or  the  atonement,  cannot  but  be 
affected  by  that  death.  How?  is  a  large  thesis. 
That  the  problem  has  been  approached  bv  hon- 
est and  able  thinkers  is  plain  to  the  readers  of 
history.  In  the  Christian  world  there  is  no 
small  number  who  deny  the  primal  fall  and 
hence  see  nothing  urgent  in  the  discussion  of 
the  atonement.  The  Messiah  has  not  yet 
reached  this  earth  say  the  Jews,  Christ  was 
not  God,  say  the  Arians,  there  is  no  God,  say 
the  Atheists,  if  there  be  He  is  unknowable,  say 
the  Agnostics.  For  all  these  the  atonement  has 
very  slight,,  if  any,  significance.  Teachers  of 
note  advance  the  theory,  basing  it  on  Scrip- 
ture, that  the  first  tradition  of  a  redeemer  to 
come  and  who  was  to  atone  was  carried  bv  the 
earlier  peoples  as  theygrew  and  scattered  and 
populated  the  earth.  The  Jewish  idea  brought 
by  the  Israelites  in  their  wanderings  and  cap- 
tivities, and  assimilated  by  the  tribes  and  na- 
tions among  whom  they  dwelt,  was  in  the  lapse 
of  time  weakened  or  metamorphosed,  or  adapted 
to  pagan  beliefs  and  so  corrupted.  <^The  only 
theory  which  accounts  for  all  these  facts,®  says 
Rawlinson,  •is  that  of  a  primeval  revelation 
variously  corrupted  through  the  manifold  and 
multiform  deterioration  of  human  nature,  in 
different  races  and  places.* 

Bibliography. —  Various  commentaries  on 
the  Fourth  Gospel  and  the  Epistles  of  Saint 
Paul  J  <Canones  Concil.  Trident.^;  Luther's  <de 
Servo  Arbitrio>;  <Two  Catechisms,  >  etc.; 
Augsburg  Confession;  Melancthon's  <Loci 
Theologici> ;  Mohler's  < Symbolism > ;  Oxenham's 
<The  Catholic  Doctrine  of  the  Atonement^; 
Jowett,  B.,  <  Essay  on  Atonement  and  Satis- 
faction^; Coleridge,  ^Aids  to  Reflection  > ; 
Bishop  Forbes,  <Thirty-nine  Articles.  >  Consult 
also  Garke,  ^Outline  of  Christian  Theology> 
(Jjew  York  1897)  ;  Burton.  J.  M.  P..  and  Smith. 
G.  B..  <Biblical  Ideas  of  the  Atonement^  (Chi- 
cago 1909);  Dale,  <The  Atonement^  (London 
1885) ;  Sabatier  Auguste,  <The  Doctrine  of  the 
Atonement  and  its  Historical  Evolution >  (New 
York  1904) ;  Stevens,  <The  Christian  Doctrine 
of  Salvation>  (ib.  1905) ;  Tymms,  <The  Chris- 
tian Idea  of  the  Atonement>  (ib.  1904) ;  <The 
Atonement  in  Modem  Religious  Thought^  (ib. 
1901). 
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ATOSSA,  the  daughter  of  Cyrus,  530  B.C 
She  was  successively  married  to  Cambyses, 
Smerdis,  one  of  the  Magi,  and  Darius,  son  of 
Hydaspes,  the  last  of  whom  she  incited  to  in- 
vade Greece.  It  is  given  in  one  account  that 
she  was  killed  by  her  son,  Xerxes.  The  word 
served  as  a  poetical  name  given  by  Pope,  in 
his  ^ Moral  Essays,^  to  Sarah,  Duchess  of 
Marlborough. 

ATRATO,  4-tra'td,  river  of  Colombia,  of 
note,  because  it  has  repeatedly  been  made  to 
bear  a  part  in  schemes  for  a  ship^canal  across 
the  Isthmus  of  Panama.  Rising  on  the 
western  Cordillera  at  an  altitude  of  10,560 
feet  above  sea-level,  it  runs  305  miles  north- 
west through  low,  swampy  country  and  falls 
by  several  mouths,  interrupted  by  bars,  into 
the  Gulf  of  Darien.  It  is  navigable  by  steamers 
for  fully  250  miles,  being  750  to  1,000  feet 
wide,  and  8  to  70  feet  deep.  A  route,  sur- 
veyed by  the  United  States  government  in 
1871,  proposed  to  connect  the  Atrato  and  the 
San  Juan,  flowing  into  the  Pacific,  by  a  canal 
48  miles  long.  At  the  Paris  International  Con- 
gress (1879),  that  route  was,  with  various 
others,  discussed  and  rejected  in  favor  of  I>e 
Lesseps'  line  from  Limon  to  Panama.  Gold- 
dust  IS  found  in  and  about  the  Atrato. 

ATRAULI,  town  of  India,  in  the  north- 
west provinces.  It  is  clean,  well  built  and 
has  a  good  trade. 

ATRBBATSS,  ^-trcbVtcz,  or  &t're.ba'tc2, 
the  ancient  inhabitants  of  that  part  of  Gallia 
Belgica  afterward  called  Artois.  A  colony  of 
them  settled  in  Britain,  in  a  part  of  Berkshire 
and  Wiltshire. 

ATRBK,  ^-tr*k',  river  of  Asia,  forming  the 
boundary  between  Persia  and  the  Russian 
Transcaspian  territory,  and  flowing  into  the 
Caspian.  It  takes  its  rise  in  the  northeastern 
part  of  the  country,  in  the  neighborhood  of 
kuh  Rizeh  Mountain,  which  attains  an  eleva- 
tion of  9,700  feet.  The  general  course  of  the 
stream  is  westward.   Its  length  is  over  300  miles. 

ATRBUS,  a'troos,  in  Greek  legend,  the  son 
of  Pelops  and  Hippodamia.  He  and  his 
brother,  Thyestes,  murdered  their  half-brother, 
Chrysippus,  from  jealousy  of  the  affection  en- 
tertained for  him  by  their  father.  Thereupon 
they  fled  to  Eurystheus,  with  whose  daughter, 
Aerope,  Atreus  united  himself,  and  after  the 
death  of  his  father-in-law  became  King  of 
Mycenae.  Thyestes  had  two  sons  by  the  wife  of 
his  brother,  and  was  banished  by  Atreus. 
Thirsting  for  revenge;  Thyestes  conveyed 
away  secretly  a  son  of  his  brother,  and  insti- 
gat^  him  to  murder  his  own  father.  This 
design  was  discovered,  and  the  youth,  whom 
Atreus  thought  to  be  the  son  of  his  brother, 
was  put  to  death.  Too  late  did  the  unhai^iy 
father  perceive  his  mistake.  A  horrible  re- 
venge was  necessary  to  give  him  consolation. 
He  pretended  to  De  reconciled  to  Thyestes, 
and  invited  him  with  his  two  sons  to  a  feast, 
and  after  he  had  caused  the  latter  to  be 
secretly  slain  he  placed  a  dish  made  of  their 
flesh  before  Thyestes.  When  the  father  had 
flnished  eating  Atreus  brought  the  bones  of  his 
sons  and  showed  him  the  dreadful  revenge 
which  he  had  taken.  Atreus  (or  his  son 
Pleisthenes)  was  the  father  of  Agamemnon 
and    Menelaus,    who    are    hence    called    the 


Atridae;  Atrides  (the  singular)  being  often 
distinctively  applied  to  Agamemnon. 

ATREUS,  Treasury  of,  a  subterranean 
building  at  Mycenae,  so  styled  by  Pausanias 
and  frequently  referred  to  as  'the  tomb  of 
A^memnon.*  It  is  a  vaulted  tomb  resem- 
bhng  a  bee-hive  in  construction,  its  arch  being 
composed  of  projecting  horizontal  courses  of 
stone  narrowing  as  the  top  is  approached.  It 
contains  a  circular  chamber  50  feet*  wide  with 
a  smaller  square  one  adjoining. 

ATRI,  a'tr^  Italy,  the  ancient  Adria; 
a  town  of  the  province  of  Teramo,  14  miles 
southeast  of  the  dtv  of  Teramo,  on  the 
Brindisi  Railroad.  There  are  some  ruins  of 
ancient  walls  and  buildings.  The  cathedral  is 
interesting  for  its  frescoes,  and  a  15th-century 
painting  of  the  Madonna  worshipping  the 
child.  It  manufactures  silk,  soap  and  licorice. 
Pop.  14,043. 

ATRIPLBX,  a  genas  of  herbs  or  shrubs  of 
the  family  Chenopodi4tctm,  oonststing  of  abont 
250  speaes,  widely  distributed  in  temperate 
and  tropical  regions,  usually  ak>ng  sea-coasts 
or  in  alkaline  soil.  Not  less  than  100  species 
occur  in  the  United  States,  chiefly  in  the 
western  part,  where  some  of  them,  especially 
the  shrubby  species  (generally  known  as  salt- 
bush,  shad-scale,  or  incorrectly  as  sage-brush), 
are  often  very  abundant,  forming  the  most 
conspicuous  feature  of  the  vegetation.  They 
are  nnportant  as  being  valuable  for  forage  for 
stock,  particularly  sheep.  Attem|>ts  have  been 
made  to  grow  some  of  the  species,  espedaUy 
Australian  ones,  for  forage  in  the  southwestern 
United  States*  but  without  much  success.  A. 
hortensis,  orach,  is  sometimes  cultivated  for 
its  leaves  which  are  used  like  spinach. 

ATRIUM,  the  entrance  hall  and  most  im- 

Fortant  apartment  in  ancient  Roman  houses, 
t  was  usually  ornamented  with  statues  and 
various  family  relics,  and  in  the  roof  there 
was  an  opening  called  the  eomplmnum,  toward 
which  the  roof  sloped  so  as  to  throw  the 
rain-water  into  a  cistern  in  die  floor  known 
as  the  impluvium.  In  this  room  the  nuptial 
couch  was  placed,  and  here  the  matron  with 
the  women  of  the  household  sat  and  spun.  It 
was  also  used  as  a  reception  room  for  visitors 
and  clients.  As  the  Roman  home  became  more 
sunq)tuous  several  small  rooms  were  added 
around  the  atrium.  Its  form  also  changed. 
First  came  the  atrium  testudinatum  with  solid 
roof,  followed  by  the  Tuscan  type  which  long 
remained  popular.  Its  roof  sloped  inward  as 
stated  above.  Later  columns  were  added  to 
support  the  roof  and  in  the  Augustan  period  a 
real  colonnade  was  added.  During  the  empire 
the  atria  were  profusely  decorated  with  fres- 
coes and  sculptures.  Several^  well-preserved 
types  are  to  be  seen  at  Pompeii.  In  mediaeval 
times,  till  the  12th  century,  the  name  was  given 
to  a  covered  court,  somewhat  on  the  model 
of  the  ancient  atrium,  constructed  in  front  of 
the  principal  doors  of  an  edifice.  Later  the 
cloister  at  the  side  of  the  church,  for  the  use 
of  the  monks,  took  the  place  ot  the  atrium. 
ATROPA,  a  genus  of  plants  of  the  natural 
order  Solanaceof.  Its  best  known  species  is 
probably  A.  belladonna.    See  Belladonna. 

ATROPATENTB,  Persia,  a  province  of 
the  ancient  Idngdom  of  Armenia,  of  which  it 
formed  a  part  from  149  b.c  to  428  A.a    It  is 
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now  a  province  of  Persia,  known  as  Azerbai- 
jan, or  Adarbaijan,  the  principal  city  being 
Tabriz.  The  name  was  derived  from  one  ol 
the  governors  of  Alexander  the  Great,  who 
governed  the  district  in  328  B.c.  The  second 
largest  city  in  the  province,  Urumiah,  on  the 
^ores  of  a  lake  of  the  same  name,  figured 
largely  in  ancient  history. 

ATROPHY,  a  term  denoting  a  diminutioii 
in  the  size  of  the  organs,  or  tissues  that  make 
up  the  body.  It  is  part  of  the  physiological 
process  in  its  simpler  forms^  as  many  parts  a£ 
the  body  atrophy  and  become  of  secondary 
service  m  adult  life;  the  thvmus  g^aaid  and 
umbilical  vessels  being  examples.  It  may  also 
be  a  symptom  of  disease^  particularly  in  affec- 
tions of  the  nervous  system  in  which  the 
trophic  fibres  of  an  organ  are  involved.  It 
may  also  indicate  a  perverted  state  of  nutri- 
tion.    See  Nutrition. 

ATROPINE,  a  crystalline  alkaloid  ob- 
tained from  the  deadly  nightshade.  Its 
chemical  formula  is  GtHaNO*.  The  plant  con- 
tains the  alkaloid  hyoscyamine,  which,  by  the 
addition  of  potash  to  the  juice,  is  converted 
into  atropine.  The  atropine  is  extracted  by 
shaking  the  alkaline  liquid  with  chloroform. 
The  layer  of  chloroform  is  evaporated,  leav- 
ing a  residue  which  is  extracted  by  means  of 
dilute  sulphuric  add  and  precipitating^  with 
potassium  carbonate.  The  alkaloid  is  re- 
crystallized  from  alcohol.  Atropine  itself  is 
insoluble  in  water,  but  its  sulphate  is  readily 
soluble.  It  is  extremely  poisonous.  Large 
doses  cause  delirium,  convulsions,  and  finally 
stupor  and  death.  It  is  employed  for  several 
ptu-poses  in  medicine,  to  reheve  pain  or  spasm, 
ana  to  arrest  excessive  sweats.  The  physio- 
logical action  of  atropine  is  chiefly  exerted  on 
the  nervous  system.  It  is  a  strong  stimulant, 
particularly  of  the  motor  and  respiratory 
centres,  and  paralyzes  the  end  filaments  of 
many  nerves,  particularly  those  that  supply 
the  secretory  glands,  the  involuntary  muscles 
and  the  heart.  Its  chief  poisonous  symptoms 
are,  in  the  stage  of  excitement,  dryness  of  the 
mouth  and  pharynx,  with  anaesthesia,  a  hot  dry 
skin,  dilatation  of  the  pupil  with  blurred 
vision,  due  to  paralysis,^  extreme  restlessness, 
due  to  the  motor  excitation,  a  noisy,  busy  and 
incoherent  brain  action,  perhaps  a  delirium, 
quickened  pulse,  quickened  respiration.  This 
stage  may  pass  into  one  of  depression  in  which 
the  patient  becomes  comatose,  the  pulse  and 
respiration  become  slowed  and  death  results 
from  asphyxia.  Treatment  of  the  poisoning 
should  include  prompt  washing  of  the  stomach^ 
emetics  being  of  no  service  because  of  the 
anaesthesia,  artificial  respiration,  infusions  of 
hot  coffee,  and  general  supportive  measures. 
See  Belladonna;  Solanaces. 

ATROPOS,  &t'r6-pos,  the  eldest  of  the 
Fates,  who  cuts  the  thread  of  human  life 
with  her  shears.  In  art  she  is  often  repre- 
sented with  a  cutting  instrument,  a  sundial  or 
a  pair  of  scales. 

ATSUTA,  ^t-soo'tg,.  Japan,  a  town  in  the 
southern  part  of  Honisnu,  practically  a  suburb 
of  Nagoya,  with  which  it  is  connected  by  ndl. 
It  contains  a  number  of  Shintoese  temples,  in 
one  of  which  the  sword  forming  part  of  the 
Japanese  imperial  regalia,  is  kept.    Pop.  24,491. 


ATTACH^,  9Vsh&',  a  miliury,  naval  or 
subordinate  member  of  the  diplomatic  service 
attached  to  an  embassy  or  legation.  Modem 
usage  in  effect  restricts  the  term  to  subordinate 
o£&cers  of  an  embassy  or  legation.  Military 
and  naval  attach^  are  ofiicers  of  those  services 
accompanying  their  country's  minister,  detailed 
especially  to  observe  movements  of  interest  to 
die  military  or  naval  administration  of  their 
own  country. 

ATTACHMENT,  in  law,  a  taking  of  a 
person,  goods  or  estate  by  virtue  of  a  writ  or 
precept.  It  is  distinguished  from  an  arrest 
by  proceeding  out  of  a  hifi^er  court  by  pre- 
cept or  writ,  whereas  the  latter  proceeds  out 
of  an  inferior  court  by  precept  only.  An. 
arrest  lies  only  against  the  body  of  a  person, 
whereas  an  attachment  lies  often  against  the 
goods  only,  and  sometimes,  against  the  body 
and  goods.  It  differs  from  a  distress  in  ths^ 
an  attachment  does  not  extend  to  lands,  while 
a  distress,  cannot  touch  the  body.  In  the 
United  States  attachment  may  be  defined  as 
Uie  taking  into  the  custody  of  the  law  the 
person  or  proper^  of  one  already  before  the 
court,  or  whom  it  is  sought  to  bring  before 
the  court;  also  a  writ  for  this  purpose.  To 
some  extent  it  is  of  the  nature  of  a  criminal 
process.  In  some  States  a  plaintiff  can  at  the 
beginning  of  an  action  to  recover  money  attach 
the  property  of  the  defendant  as  a  security  for 
the  payment  of  the  judgment  expected  to  be 
recovered;  and  in  case  of  recovery  the  prop- 
erty is  applied  in  satisfaction  of  the  judgment. 
But  the  more  usual  rule  is  that  there  can  be  no 
seizure  of  propertv,  except  in  specified  cases, 
till  the  rights  of  the  parties  have  been  settled 
bv  judgment  of  the  court.  The  exceptions  are 
chiefly  in  cases  where  the  defendant  is  a  non- 
resident or  a  fraudulent  debtor,  or  is  attempt- 
ing to  conceal  or  remove  his  ^  propertv.  in 
some  States,  attachments  are  distinguished  as 
foreigti  and  domestic  —  the  former  issued 
against  a  non-resident  having  property  within 
the  jurisdiction  of  the  State,  the  latter  against 
a  resident  in  the  State  ^  jurisdiction  over  the 
person  or  property  being  necessary  for  an 
attachment.  An  attachment  issued  under  a 
State  law  not  adopted  by  Congress,  or  by  a 
rule  of  court,  cannot  be  sustained  in  a  United 
States  court.  Consult  Drake,  ^Treatise  on  the 
Law  of  Suits  by  Attachment  in  the  United 
States >  (Boston  1891).  Consult  also  works 
referred  to  under  Execution. 

ATTACK,  a  term  denotin^^  the  optmng 
act  of  hostility  hy  a  force  seeking;  to  dislodge 
an  enemv  from  its  position.  It  is  considerea 
more  advantageous  to  offer  than  to  await 
attack,  even  in  a  defensive  war.  The  historic 
forms  of  attack  are:  (1)  The  parallel:  (2) 
The  form  in  which  both  the  wings  attack  and 
the  centre  is  kept  back;  (3)  The  form  in 
which  the  centre  is  pushed  forward  and  the 
wings  kept  back;  (4)  The  famous  oblique 
mode,  dating  at  least  from  Epaminondas,  and 
employed  by  Frederick  the  Great,  where  one 
wing  advances  to  engage,  while  the  other  is 
kept  back,  and  occupies  the  attention  of  the 
enemv  by  pretending  an  attack.  Napoleon  pre- 
ferred to  mass  heavy  columns  against  an 
enemVs  centre.  The  forms  of  attack  have 
changed  with  the  weapons  used.  In  the  days 
of  the  pike,  heavy  masses  were  the  rule,  but 
the  use  of  the  musket  led  to  an  extended  battle 
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front  to  give  effect  to  the  fire.  The  advent 
of  magazine  rifles,  machine  and  rapid-fire  gims, 
breech-loading  field  and  horse  artillery  guns, 
smokeless  powder,  etc.,  has  reduced  the 
methods  of  attack  to  a  practical  science.  See 
Tactics. 

ATTAINDER,  the  legal  consequence  of  a 
sentence  of  death  or  outlawry  pronounced 
against  a  person  for  treason  or  f eloiw,  the  per- 
son being  said  to  be  attainted.  It  resulted 
in  forfeiture  of  estate  and  •corruption  of 
blood,*  rendering  the  party  incapable  of  in- 
heriting property  or  transmitting  it  to  heirs; 
but  these  results  now  no  longer  follow.  For- 
merly persons  were  often  subjected  to  at- 
tainder by  a  special  bill  or  act  passed  in 
Parliament.  In  the  United  States,  the  Federal 
Constitution  declares  that  *No  bill  of  attainder 
shall  be  passed,  and  no  attainder  of  treason, 
in  consequence  of  a  judicial  sentence,  shall 
work  corruption  of  blood  or  forfeiture  except 
during  the  life  of  the  person  attainted.**  Similar 
provisions  have  been  inserted  in  the  Consti- 
tutions of  several  States,  while  in  others  all 
forfeitures  of  property  have  been  abolished. 
Consult  Blackstone,  *  Commentaries^ ;  and 
Stephen.  *New  Commentaries  on  the  Laws  of 
England*    (London  1903). 

ATTAINT,  a  writ  at  common  law  against 
a  jury  for  a  false  verdict.  It  was. a  proceeding 
of  the  nature  of  an  appeal  from  a  judgment 
entered  upNon  the  verdict  of  a  jury.  When 
such  a  writ  was  issued  a  special  jury  of  24 
persons  was  summoned  to  pass  upon  the  ver- 
dict of  the  first  jury.  It  was  abolished  in 
England  in  1825  except  as  to  jurors  guilty, of 
embracery.     See  Attainder. 

ATT  ALE  A,  a  genus  of  about  20  species 
of  mostly  tall,  smooth-stemmed  tropical  Ameri- 
can palms  with  large  pinnate  leaves  sometimes 
used  for  thatch,  mats,  hats,  etc.,  and  with  nut 
fruits  enclosed  in  a  fibrous  husk.  A.  funifera. 
the  piassaba  palm  of  the  coast  provinces  ot 
southern  Brazil,  yields  a  cordage  of  great 
strength  and  durability  in  sea  water.  Its  fruits 
(coquilla  nuts)  are  as  large  as  ostrich  eggs 
and  are  used  like  vegetable  ivory  (see  Veg- 
etable Ivory).  The  piassaba  palm  of  northern 
Brazil  is  a  different  species.  It  furnishes  a 
fibre  which  is  exported.  A.  excelsa  and  A, 
speciosa  furnish  nuts  which  are  burned  in 
rubber-making  to  dry  and  color  the  rubber 
obtained  from  Sithonia  elastica.  A.  compta, 
the  pind6va  or  inclaja  palm,  a  handsome  species 
with  a  wide-spreading  crown,  yields  edible 
fruits  as  large  as  goose  eggs.  A.  cohune, 
indigenous  to  Honduras,  supplies  a  fruit  from 
which  the  oil  is  extracted  for  soap-making  at 
home  and  abroad.  Several  species  are  culti- 
cated  in  greenhouses,  but  are  generally  con- 
sidered too  slow  of  growth  from  seed  to  be 
satisfactory. 

ATTALIA,  the  ancient  name  of  the 
modern  ^  Adali,  a  city  on  the  south  coast  of 
Asia  Minor,  above  me  head  of  the  Gulf  of 
Adalia.  Attalus  11  of  Pergamum  founded  it 
in  the  2d  century  b.c.  During  the  height 
of  Roman  colonial  ^  expansion  it  was  an  im- 
portant seaport,  being  on  the  main  highway 
between  the  northwestern  provinces  ot  Asia 
Minor  and  the  south  coast.  Reference  is  made 
to  it  in  the  Bible;  it  was  from  this  port  that 
Paul  sailed  to  Antioch  in  Syria  after  his  first 
missionary  journey  (Acts  xiv,  25). 


ATTALUS,  the  uncle  of  Qeopatra,  wife 
of  Philip  II  of  Maced^n.  He  served  as  gen- 
eral in  PhiHp[s  armies.  He  opposed  Alex- 
ander after  Philip's  death  and  was  put  to 
death  by  order  of  the  former. 

.  ATTALUS,  the  names  of  three  kings  of 
ancient  Pergamus,  241-133  B.a,  the  last  of 
whom  bequeathed  his  kingdom  to  the  Romans. 
All  were  munificent  patrons  of  art  and  litera- 
ture. 

ATTALUS,  Flavins  Priscus,  prefect  of 
Rome  under  Honorius  and  Emperor  of  the  East 
for  one  year,  409-10.  He  was  proclaimed  by 
Alaric  and  his  Goths  who  set  up  Attalus  at 
Ravenna.  The  latter  ordered  Honorius  to 
leave  the  throne,  retire  and  cut  off  his  feet 
Alaric  soon  failed  to  support  Attalus  and  he 
was  deposed.  He  was  again  put  forward  as 
Emperor  by  Ataulphus  in  414,  but  was  taken 
prisoner  by  Honorius.  Honorius  cut  off  his 
thumb  and  forefinger  and  banished  him  to  the 
island  of  Lipari. 

ATTAR,  attar',  Fcrid  Eddin,  celebrated 
Persian  poet:  b.  near  Nishapur  1119:  d  about 
1229  (  ?).  The  son  of  a  spicer,  he  followed  his 
father's  trade  (whence  his  surname  of  At- 
tar), but  afterward  became  a  dervish  and  one 
of  the  greatest  mystics  of  Persia.  He  is  said 
to  have  been  killed  by  a  Mongol  soldier  dur- 
ing the  invasion  by  Jenghiz  Khan.  Of  his  ex- 
tant political  works  the  most  famous  are 
*Thc  Book  of  Council,  >  a  scries  of  didactic 
poems  on  ethics;  <The  Parliament  of  Birds^ 
(1184-87).  His  princijpal  work  in  prose  is 
^Biog^phies  of  the  Saints.^ 

ATTAR,  or  OTTO,  OF  ROSES,  a  per- 
fume  extracted  from  rose  petals.  It  is  a  vola- 
tile oil,  of  soft  consistency,  nearly  colorless,  and 
deposits  a  crystallizable  substance  partially 
soluble  in  alcohol.  The  best  article  is  prepared 
at  Ghazipoor  in  Hindustan:  but  is  apt  to  be 
much  adulterated  with  sandalwood  and  other 
oils.  The  whole  country,  for  many  miles 
around  Ghazipoor,  is  a  garden  of  roses,  and  in 
the  spring  of  the  year  presents  a  most  beauti- 
ful picture  of  red  and  green.  The  roses  are 
used  both  for  rose  water  and  the  oil  of  roses. 
The  latter  is  obtained  from  the  rose  water  by 
setting  it  out  during  the  night  in  large  open 
vessels,  and  early  in  the  morning  skimming  off 
the  essential  oil,  which  floats  at  the  topi  The 
rose  water  after  the  removal  of  the  oil  is  not  so 
highly  valued  as  before.  Attar  is  also  im- 
ported from  Bulgaria,  Persia,  Syria  and  Tur- 
key. In  these  countries  the  attar  is  obtained  by 
distilling  the  rose  petals  with  about  twice  their 
weight  of  water,  the  distillate  being  then  ex- 
posed in  open  vessels  to  the  cool  night  air  and 
skimmed  off  with  a  feather  in  the  morning 
By  weight,  one  part  oil  is  obtained  from  3,0S) 
parts  of  rose  petals.  About  20,000  acres  are 
devoted  to  rose  culture  in  Bulgaria,  the  annual 
harvest  yielding  about  45,000,000  pounds  of 
roses  or  8,(X)0,000,000  roses.  A  one-acre  gar- 
den under  favorable  conditions  produces  2,000 
to  2,500  pounds  of  roses,  from  which  10  to  15 
ounces  oi  attar  of  roses  may  be  distilled.  Gen* 
erally  180  to  200  pounds  of  roses  willoiroduce 
1  ounce  of  attar,  there  being  about  2(X)  roses 
to  the  pound.  The  average  price,  prior  to  the 
war,  was  $12  per  ounce.  Attar  of  roses  is 
commonly  adulterated  with  spermaceti  and  a 
volatile  oil,  which  appears  to  oe  derived  from 
one  or  more  species  of  Andropofjon,  and  which 
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is  called  oil  of  ginger-grass»  or  oil  of  (2[eranimn. 
Pure  attar  of  rose,  carefully  distilled,  is  at  first 
colorless,  but  speedily  becomes  yellowish.  It 
congeals  below  80^ ;  melts  at  84^  At  57^  1,000 
alcohol  dissolve  7%  oil,  and  at  72*,  33  oil. 
Specific  gravity  872.  Formula,  CaHsOs.  Many 
attempts  have  been  made  to  discover  some 
chemical  reaction  which  would  reveal  the 
falsification  of  attar  with  geranium  oil,  but 
hitherto  mostly  in  vain.  It  is  much  used  for 
manufacturing  hair  oil,  lavender  water  and 
other  perfumes.  Solid  oil  of  roses  (rose  cam- 
phor, stearoptene  of  oil  of  roses)  has  no  odor, 
IS  insoluble  m  alcohol,  but  soluble  in  ether.  Car- 
bon and  hydrogen  are  its  constituents.  The 
liquid  oil  of  roses  (rhodineal,  eleoptene  of  oil 
of  roses)  is  very  fragrant  and  is  composed  of 
carbon,  hydrogen  and  oxygen.  See  Per- 
fumery. 

ATTAVANTE,  at'ti-van't^,  Marco,  an 
Italian  painter:  b.  Florence  1452;  d.  about 
1508  or"  later.  He  was  especially  famous  for 
his  illuminations,  in  which  class  of  art  he  is 
considered  to  have  been  the  best  of  his  period. 
He  was  also  a  miniaturist  of  the  highest  rank. 
Among  his  patrons  were  most  of  the  great 
nobles  and  potentates  of  the  time,  including 
Matthias  Corvinus,  King  of  Hungary,  the 
Medici,  the  Ehike  Fedehgo  di  Urbino  and  the 
Dom  of  Florence.  Much  of  his  work,  especially 
his  illuminations,  is  still  preserved  in  the  col- 
lections of  Europe,  the  best  of  which  is  in 
the  manuscripts  of  Marcianus  Capella  (Mar- 
cus collection  in  Venice),  in  a  Bible  in  the 
Vatican  Library  and  in  a  Bible  of  seven  vol- 
umes in  the  Belem  Monastery  in  Portugal. 
Consult  article  *Attavante*  in  Bradley's 
^Dictionary  of  Miniaturists^  (London  1887) 
and  Meyer  and  Thiemes,  ^Allegemeines  Lexi- 
con der  bildenen  Kiinstler^  (Vol.  II,  Leipzig 
1908). 

ATTEMPT,  in  criminal  law  an  endeavor 
to  accomplish  a  crime  carried  beyond  mere 
preparation,  but  falling  short  of  the  execution 
of  the  ultimate  design  in  any  part  of  it.  5 
Gush.  Mass.  367.  To  constitute  an  attempt, 
there  must  be  an  intent  to  commit  some  act 
which  would  be  indictable,  if  done,  either  from 
its  own  character  or  that  of  its  natural  and 
probable  consequences.  In  some  States  an  at- 
tempt to  commit  a  crime  is  defined  by  statute. 
The  statute  in  New  York  is  substantially  simi- 
lar to  that  of  other  States.  The  Penal  Code  of 
New  York,  §  34,  provides  that  •An  act,  done 
with  intent  to  commit  a  crime,  and  tending  but 
failing  to  effect  its  commissioiij^  is  an  attempt 
to  commit  that  crime.^  See  (Criminal  Law, 
and  consult  works  there  referred  to. 

ATTENTION,  a  familiar  mental  state, 
variously  defined  as  •The  act  of  holding  a 
presentation  before  the  mind*  (Baldwin) ; 
•Conation  in  so  far  as  it  finds  satisfaction  in 
the  fuller  presentation  of  its  object,  without 
actual  change  in  the  object*  (Stout)  ;  «A  pur- 
poseful volition,  suffused  with  peculiar  feelings 
of  effort  or  strain  and  accompanied  by  a 
changed  condition  of  the  field  of  discriminative 
consciousness,  as  respects  intensity,  content  and 
clearness*  (Ladd).  Titchener  emphasizes  the 
part  played  in  attention  by  the  clearness  of  the 
presented  object.  This  clearness  is  dependent 
on  the  duration,  intensity,  extension,  quality, 
tcmpor^  relations,  movement,  novelty  ana 
familiarity  of  the  stimulus,  on  the  accommoda- 


tion of  the  organs  of  sense  for  its  reception* 
and  in  certain  cases  on  the  sudden  removal  of  a 
stimulus  to  which  we  have  grown  accustomed, 
Titchener  interprets  clearness  as  an  inde- 
pendent attribute  of  sensation.  While  it  is 
universally  recognized  that  attention  admits  of 
degrees,  and  that  at  the  same  time  as  we  focus 
our  attention  on  certain  things  other  things  are 
in  what  may  be  termed  our  peripheral  conscious- 
ness, there  is  a  considerable  amount  of  diversity 
of  opinion  as  to  the  precise  nature  of  the  rela- 
tion between  the  centre  of  consciousness  and  its 
periphery.  For  a  detailed  discussion  of  the 
laws  of  attention,  consult  Titchener,  ^Lec- 
tures on  the  Elementary  Psychology  of  Feeling 
^nd  Attention'  (New  York  1908).  See  Con- 
sciousness. 

ATTERBOM,  at'ter-bom,  Peter  Daniel 
Amadeue,  Swedish  poet:  b.  Asbo,  East  Goth- 
hBd^  19  Jan.  1790;  d.  Upsala,  21  July  1855. 
Having  visited  (jennany  and  Italy  in  1817-19, 
he  formed  ties  of  friendship  with  Schelling  and 
Thorwaldsen;  became  instructor  to  Crown 
Prince  Oscar,  in  1820,  and  professor  at  the 
university  in  Upsala  in  1828.  He  was  unques- 
tionably the  foremost  among  the  lyric  poets  of 
the  romantic  school  in  Sweden.  His  most  cele- 
brated work  is  ^The  Isle  of  Blessedness^ 
(1823),  a  romantic  drama  in  the  manner  of 
Tieck;  but  he  also  wrote  ^The  Flowers,^  a 
cycle  of  lyrics;  *The  Blue  Bird,^  a  play;  and 
^Swedish  Seers  and  Poets, ^  a  volume  of  criti- 
cism. His  ^Collected  Poems  ^  appeared  in 
1854-63  and  his  ^  Works  >  in  1870.  Atterbom 
early  came  under  German  influence  and  founded 
the  Aurora  League  which  helped  to  liberate 
Swedish  literature  from  French  academic 
tradition. 

ATTE^RBURY,  Francis,  English  prelate: 
b.  Middleton  Keynes,  England,  6  March*  1662; 
d.  Paris,  15  Feb.  1732.  He  distinguished  him- 
self at  the  university  as  a  classical  scholar, 
and  gave  proofs  of  an  elegant  taste  for  poetry. 
In  1687  he-  took  his  degree  of  M.A. ;  is  thought 
to  have  assisted  his  pupil,  Boyle,  in  his  famous 
controversy  with  Bentley  on  the  Epistles  of 
Phalaris.  Taking  orders  in  1691  he  settled*  in 
London,  where  he  became  chaplain  to  William 
and  Mary,  preacher  of  Bridewell,  and  lecturer 
of  Saint  Bride's,  and  soon  became  distinguished 
by  the  spirit  and  elegance  of  his  pulpit  com- 
positions, but  not  without  incurring  opposition, 
on  the  score  of  their  tendency  and  doctrine, 
froni  Hoadlv  and  others.  Soon  after  the  ac- 
cession of  Queen  Anne  he  was  made  dean  of 
Carlisle,  and  besides  his  dispute  with  Hoadly 
on  the  subject  of  passive  obedience,  he  aided 
in  the  defense  of  the  famous  SacheVerell,  and 
wrote /A  Representation  of  the  Present  State 
of  Religion,^  deemed  too  violent  to  be  presented 
to  the  Queen,  although  privately  circulated.  In 
1712  he  was  made  dean  of  Christ  Church,  and 
in  1713  bishop  of  Rochester  and  dean  of  West- 
minster. The  death  of  the  Queen,  in  1714, 
put  an  end  to  his  hopes  of  further  advance- 
ment ;  for  the  new  king  treated  him  with  great 
coolness.  Atterbury  not  only  refused  to  sign 
the  loyal  declaration  of  the  bishops  in  the  re- 
bellion of  1715.  but  suspended  a  clergyman  for 
lending  his  church  for  the  performance'  of  di- 
vine service  to  the  Dutch  troops  brought  over 
to  act  a^inst  the  rebels.  Not  content  with  a 
constitutional  opposition,  he  entered  into  a  cor- 
respondence with   the  Pretender's  party,  was 


Digitized  by  V^OOQ IC 


ATTKRBURY  — ATTIC  OKDBR 


apprehended  in  August  1722,  and  committed  to 
the  Tower;  and  in  the  March  following  a  bill 
was  brou^t  into  the  House  of  G)nunons  for 
the  infliction  of  pains  and  penalties.  This  meas- 
ure met  with  considerable  opposition  in  the 
House  of  Lords,  and  was  resisted  by  the  bishop, 
who  maintained  his  innocence  with  his  usual 
acuteness  and  dexterity.  His  guilt,  however, 
has  been  tolerably  well  proved  bv  documents 
since  published.  He  was  deprived  of  his  dig- 
nities, and  outlawed,  and  went  to  Paris,  where 
he  chiefly  occupied  himself  in  study,  and  in 
correspondence  with  men  of  letters.  But  even 
here,  in  1725,  he  was  actively  engaged  in 
fomenting  discontent  in  the  Highlands  of  Scot- 
land. As  a  composer  of  sermons  he  still  re* 
tains  a  great  portion  of  his  original  reputation. 
His  letters,  also,  are  extremely  easy  and  ele- 
^nt ;  but,  as  a  critic  and  a  controversialist,  he 
IS  deemed  rather  dexterous  and  popular  than 
accurate  and  profound.  Consult  ttie  ^Life^  by 
Beeching  (London  1909)  and  ^Memoirs  and 
G>rrespondence,^  edited  by  F.  Williams  (ib. 
1869). 

ATTERBURY,  William  Wallace,  Ameri- 
can railroad  official:  b.  New  Albany,  Ind.,  31 
Jan.  1866.  He  began  his  railroad  career  as  an 
apprentice  in  the  Altoona  shops  of  the  Pennsyl- 
vania Railroad,  after  graduating  from  Yale 
University,  in  1886.    By  1896  he  had  risen  to  be 

feneral  superintendent  of  motor  power  on  the 
^ennsvlvania  lines  east  of  Pittsburgh  and  Erie. 
In  1903  he  became  general  manager  of  these 
same  lines.  In  1909  he  was  made  5th  vice- 
president  of  the  Penns3^1vania  Railroad  cor- 
poration and  transportation  manager.  Since 
1911  he  has  been  4th  vice-president. 

ATTBRIDOB,  Andrew  HlUiard,  English 
journalist  and  author:  b.  Liverpool,  England. 
He  was  educated  at  London  University,  Stony- 
hurst  College  and  Louvain  University.  He  be* 
came  assistant  editor  of  the  Month,  London, 
qualified  as  a  sjpecialist  in  military  .and  naval 
subjects.  He  did  special  work  in  introducing 
cyclist  infantry  in  the  army  and  was  a  member 
of  the  staff  of  General  Maurice  in  the  first  great 
cyclist  manoeuvres  held  in  England.  He  was 
correspondent  of  the  London  Daily  Chronicle 
at  the  manceuvres  of  the  French,  German  and 
British  armies;  was  war  correspondent  in  the 
Dongola  campaign  of  1896,  receiving  a  medal 
and  clasp  for  the  battle  of  Firket.  He  was 
military  editor  during  the  South  African  War 
and  thereafter  was  for  three  years  associated 
with  an  engineering  firm,  designing  and  build- 
ing the  experimental  submarine  Volta  and 
carrying  out  experimental  trials  on  the  east 
coast  of  Englanci.  He  has  published  ^Towards 
Khartoum>  (1897) ;  <A  Popular  History  of  the 
Boer  War>  (1901);  ^Napoleon's  Brothcrs> 
(1909);  ^Modern  Battles  from  Alma  to 
Mukden>  (1910);  <The  First  Phase  of  the 
Great  War>  (1914);  <Thc  British  Army  of 
Today >  (1915);  <The  German  Army  in  War> 
(1915) ;  <The  Second  Phase  of  the  Great  War> 
(1915);  <The  World-Wide  War>  (1915).  He 
is  a  contributor  to  various  periodicals  and  to 
<The  Catholic  Encyclopedia. > 

ATTBRSSB,  or  KAMMBRSEE,  Aus- 
tria, the  largest  lake  in  upper  Austria.  It  is 
about  11  miles  in  length  and  in  places  attains  a 
width  of  about  two  miles,  its  height  above  sca- 
levcl  being  1,525  feet.    The  shores  are  rough 


and  mountainous  and  extremely  picturesque. 
Near  the  south  end  of  the  lake  are  the  summer 
resorts  Unterach  and  Weissenbach^  on  the 
north  shore  is  the  market  town  Schorfiing. 
above  which  rises  an  ancient  ruined  castle  and 
through  which  passes  the  railroad.  Since  1869 
the  lake  has  been  navigated  by  a  small  steamer. 
ATTESTATION,  the  verification  of  an 
instrument,  as  a  will,  by  the  signature  of  a  per- 
son or  persons  to  a  memorandum  stating  that 
it  was  executed  in  his  or  their  presence.  The 
purpose  of  the  attestation  is  to  furnish  a  record 
of  the  names  of  disinterested  persons  who  were 
present  at  the  execution  of  the. document  in 
order  that  they  may  later,  if  necessary,  appear 
as  competent  witnesses  to  testify  as  to  the 
attendant  circumstances.  In  many  States  two 
attesting  witnesses  only  are  required  to  wills 
devising  land,  but  in  some  States  three  are 
necessary.  At  common  law  deeds  do  not  re- 
quire attestation,  but  this  has  been  modified 
largely  by  statute.    See  Will. 

ATTFIBLD,  John,  English  chemist:  b. 
Hertfordshire  1835;  d.  1911.  From  1862  to 
1896  he  was  professor  of  practical  chemistry  to 
the  Pharmaceutical  Socie^.  He  was  one  of 
the  originators  of  the  Bntish  Pharmaceutical 
Conferences.  He  is  the  author  of  <  Chemistiy  — 
General,  Medical  and  PharmaceuticaP  (19th 
ed.,  1906);  <Water  and  Water  Supplies^ 
(three  editions). 

ATTIC,  pertaining  to  Attica  or  to  Athens. 
Elegant;  classical;  poignant;  diaracterized  Iqt 
keen  intellect,  delicate  wit,  sotmd  ju<^rniem  and 
expressive  brevity;  as,  the  Attic  Muse.  Attiq 
dialect  was  the  most  refined  and  polished  of  all 
the  dialects  of  ancient  Greece:  and  in  it  wrote 
Solon,  the  lawgiver;  Thucydides  and  Xeno- 
phon,  the  historians;  Aristophanes,  the  comic 

B>et;  Plato  and  Aristotle,  the  philosophers,  and 
emosthenes,  the  orator.  When,  after  the 
Macedonian  conquest,  Greek  became  the  lan- 
guage of  literature  and  diplomacy  in  most  parts 
of  the  civilized  world,  the  Attic  came  to  be  that 
dialect  of  the  Greek  tongue  which  was  gen- 
erally adopted. 

ATTIC  BfUSB,  The,  a  title  which  has 
sometimes  been  applied  to  Xenophon  because  of 
the  flowery  style  which  is  sometimes  char- 
acteristic of  his  writing. 

ATTIC  ORDBR,  in  architecture,  a  low 
order,  commonly  used  over  a  principal  order, 
never  with  columns,  but  usually  with  antae  or 
small  pilasters.  It  is  employed  to  decorate  the 
facade  of  a  story  of  little  height  terminating 
the  upper  part  of  a  building;  and  it  doubtless 
derives  its  name  from  its  resemblance  in  pro- 
portioned height  and  concealed  roof  to  some  of 
the  buildings  of  Greece.  In  all  the  best  ex- 
amples, ana  especially  in  the  remains  of  antiq- 
uity at  Rome,  the  attic  is  decorated  with  a 
molded  base  and  ccfrnice;  often  with  pilasters 
and  figures,  as  in  the  Arch  of  Constantine.  In 
modern  architecture,  the  proportions  of  the 
Attic  order  have  never  been  subject  to  fixed 
rules,  and  their  good  effect  is  entirely  depend- 
ent on  the  taste  and  feeling  of  the  architect. 
Attic  base:  The  base  of  a  column,  consisting 
of  an  upper  and  lower  torus,  a  scotia  and 
fillets  between  them.  Attic  story:  A  term  fre- 
quently applied  to  the  upper  story  of  a  house; 
when  the  ceiling  is  square  with  the  sides,  to 
distinguish  it  from  a  garret. 
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ATTIC  SALT,  a  term  which  is  sometimes 
applied  to  the  style  of  a  piece  of  writing,  to 
denne  a  certain  vigor,  or  keenness,  which  was 
supposed  to  be  peculiar  to  the  Athenians,  as  a 
contrast  to  the  Acetiun  Italicum,  or  heavier 
style  of  the  Romans. 

ATTICA,  a  stote  of  ancient  Greece,  whose 
capital,  Athens,  was  once  the  first  city  in  the 
world.  It'  is  a  ];>eninsula,  united,  toward  the 
north,  with  Boeotia,  toward  the  west,  in  some 
degree,  with  Megaris,  and  extends  far  into  the 
JEaeaLXi  Sea  at  Cape  Stmium  (now  Cape 
CoTonna).  The  unfruitfulness  of  its  soil  pro- 
tected it  against  foreign  invaders,  and  the 
Athenians  boasted  of  their  ancient  and  un- 
mingled  race.  The  earliest  inhabitants  of  Attica 
lived  in  a  savage  manner  until  the  time  of 
Cecrops,  who  came  1550  b.c  with  a  colony  from 
Sais,  at  the  mouth  of  the  Nile,  to  Attica,  and  is 
acknowledged  as  their  6rst  real  king.  One  of 
Cecrops'  descendants  founded  11  other  cities, 
which  in  after-times  made  war  upon  each  other. 
Theseus  compelled  these  cities  to  unite,  and  to 
give  to  Cecropia,  now  called  Athens,  as  the 
capital  city  of  the  whole  country,  the  supreme 
power  over  the  confederacy.  He  founded  the 
great  feast  called  the  panathetiaa,  watched  over 
the  administration  of  the  laws,  commanded  the 
army,  divided  the  whole  people  into  three 
classes  —  noblemen,  husbandmen  and  mechan- 
ics. He  embellished  and  enlarged  Athens,  and 
invited  foreigners  to  people  the  country.  After 
the  death  of  Codrus,  1068  B.C.,  the  monarchical 
form  of  government,  which  had  continued  487 
years  from  the  time  of  Cecrops,  was  abolished. 
An  archon,  chosen  for  life,  possessed  the  regal 
power.  After  316  years  the  term  of  ofi&ce  of 
the  archons  was  limited  to  10  years,  and  70 
years  later  to  one  year,  and  their  number  was 
increased  to  nine.  A  regular  code  of  laws  was 
now  needed.  The  archon  Draco  was  commis- 
sioned to  draw  one  up;  but  his  severity  dis- 
gusted the  minds  of  the  people,  and  594  b.c 
Solon  introduced  a  milder  code  and  a  better 
constitution.  He  provided  that  the  form  of 
government  should  continue  democratic,  and 
that  a  senate  of  400  niembers,  chosen  from  the 
people,  should  adminbter  Ihe  government 
Pisistratus,  a  man  of  talents,  boldness  and  am- 
bition, put  himself  at  the  head  of  the  poorer 
classes,  and  made  himself  master  of  the  su- 
preme oower  in  Athens.  His  government  was 
splendid  and  beneficent,  but  his  two  sons  could 
not  maintain  it.  Clisthenes,  a  friend  of  the 
people,  exerted  himself  to  prevent  future  abuses 
by  some  changes  in  the  laws  of  Solon.  He  di- 
vided the  people  into  10  classes,  and  made  the 
senate  consist  of  500  persons.  Attica  was  al- 
ready highly  cultivated;  the  vintage  and  har- 
vest, like  all  the  labors  of  this  gay  people,  were 
celebrated  with  dance  and  song,  with  feasts  and 
sacrifices.  Then  came  the  splendid  era  of  the 
Persian  War,  which  elevated  Athens  to  the 
summit  of  fame.  Miltiades  at  Marathon,  and 
Theraistocles  at  Salamis,  conauered  the  Per- 
sians by  land  and  by  sea.  The  freedom  of 
Greece  escaped  the  dangers  which  had  threat- 
ened it ;  the  rights  of  the  people  were  enlarged ; 
the  archons  and  other  maj^istrates  were  chosen 
from  all  classes  without  distinction.  The  period 
from  the  Persian  War  to  the  time  of  Alexander 
(500  B.C.  to  336)  was  most  remarkable  for  the 
development  of  the  Athenian  constitution.  Ac- 
cording to  Bockh's   ^The  Public  Economy  of 


Athens,^  Attica  contained,  together  w'*^  *^® 
islands  of  Salamis  and  Helena,  a  territory  of 
847  square  miles,  with  500,0(X)  inhabitants. 
365,(X)0  of  whom  were  slaves.  Cimon  and 
Pericles  (444  b.c.)  introduced  the  highest  ele- 
gance into  Athens,  but  the  latter  laid  the  foun- 
dation for  the  future  corruption  of  manners, 
and  for  the  gradual  overthrow  of  the  state. 
Under  him  be^an  the  Peloponnesian  War, 
which  ended  with  the  conquest  of  Athens  by 
the  Lacedaemonians.  A  more  dangerous  enemy 
rose  in  the  north  —  Philip  of  Macedon.  Athens, 
together  with  the  other  states  of  Greece,  became 
dependent  on  the  Macedonians.  When  they 
suffered  themselves  to  be  misled  to  support 
Mithridates  against  the  Romans,  they  drew 
upon  themselves  the  vengeance  of  Rome.  Sulla 
captured  the  city,  and  left  it  only  an  appear- 
ance of  liberty,  which  it  retained  until  the  time 
of  Vespasian,  This  Emperor  formally  changed 
it  into  a  Roman  province.  After  the  division 
of  the  Roman  empire,  Attica  belonged  to  the 
empire  of  the  East.  In  396  A.D.,  it  was  con- 
quered by  Alaric  the  Goth^  and  the  country  de- 
vastated. Attica,  along  with  the  ancient  Boeotia. 
now  forms  a  nome  or  province  (Attike  and 
Viotia)  of  the  kingdom.  See  Athens.  Con- 
sult Frazer,  J.  G.,  <Pausanias*  Description  of 
Greece^  (new  ed.,  London  1910) ;  Gardner,  E. 
A.,  ^Ancient  Athens>  (New  York  1902) ;  Kau- 
pert  and  Curtius,  <Karten  von  Attika^  (Berlin 
1897)  ;  Leake,  <The  Topography  of  Athens  and 
the  Demi  of  Attica>  (London  1841) ;  Words- 
worth, Chr.,  < Athens  and  Attica>  (id.  1869). 

ATTICA,  Ind.,  dty  in  Fountain  County, 
on  the  Wabash  River  and  Wabash  and  the 
Chicago  &  Eastern  railroads,  21  miles  south- 
west of  Lafayette.  It  has  numerous  manu- 
factories of  proprietary,  medicines,  bricks,  etc., 
and  contains  churches,  schools,  banks  and  a 
public  library.  Attica  was  settled  in  1827  and 
was  incorporated  in  1867.  It  was  chartered  in 
1905  as  a  city,  is  governed  by  a  mayor,  chosen 
for  four  years,  and  a  council.  The  city  owns 
and  operates  the  electric  lighting  plant.  Pop. 
(1910)  3,335. 

ATTICUS,  Titas  Pomponius,  a  noble 
Roman,  the  intimate  friend  of  Cicero:  b.  109 
B.C.;  d.  32  B.C.  The  Pomponian  family,  from 
which  he  originated,  was  one  of  the  most  dis- 
tinguished of  the  equites,  and  derived  its  origin 
from  Numa  Pompilius.  When  he  attained 
maturity,  the  republic  was  disturbed  by  the 
factions  of  Cinna  and  Sulla.  His  brother,  Sul- 
nicius,  the  tribune  of  the  people,  being  killed, 
ne  thought  himself  not  safe  in  Rome,  for  which 
reason  he  removed,  with  his  fortune,  to  Athens, 
where  he  devoted  himself  to  science.  His  bene- 
fits to  the  city  were  so  great,  that  he  gained  the 
affections  of  the  people  in  the  highest  degree, 
and  acquired  so  thorough  a  knowledge  of 
Greek,  that  he  could  not  be  distinguished  from 
a  native  Athenian.  When  quiet  was  restored 
in  Rome  he  returned  and  inherited  from  Ws 
uncle  10,000,000  sesterces  ($500,000).  His  sister 
married  the  brother  of  Cicero.  Caesar  treated 
him  with  the  greatest  regard,  though  he  was 
known  as  a  friend  of  Pompey.  After  the  death 
of  Caesar,  he  lived  in  friendship  with  Brutus, 
without,  however,  offending  Antony.  In  32  b.c. 
being  seized  with  an  illness  deemed  incurable 
he  starved  himself  to  death.  He  wrote  several 
works,  including  a  history  of  Cicero's  consul- 
ship, but  none  of  his  writings  have  been  pre- 
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served  There  is  a  life  by  Nepos  and  Cicero's 
^Epistles  to  Atticus'  give  many  facts  concern- 
ing him. 

ATTICUS  HERODBS.  TiberiuB  Clau- 
dins,  a  wealthy  Athenian:  b.  about  104  a.d. ; 
d.  about  180.  He  received  a  careful  education 
under  the  most  distinguished  masters  of  the 
time,  and  specially  devoted  himself  to  the  study 
of  oratory,  to  excel  in  which  seems  to  have 
been  the  ruling  motive  of  his  life,  ultimately 
attaining  to  great  celebrity  as  a  speaker  and 
as  a  teacher  of  rhetoric.  Among  his  pupils 
were  Marcus  Aurelius  and  Lucius  Verus.  He 
was  highly  esteemed  by  the  Aatonines,  particu- 
larly by  Aurelius,  and  received  many  marks  of 
favor,  among  others  the  archonship  at  Athens 
and  the  consulate  at  Rome.  Atticus  is  prin- 
cipally celebrated,  however,  for  the  vast  sums 
he  expended  on  public  purposes.  He  built  a 
great  race-course  at  Athens  and  a  great  musical 
theatre,  called  the  Odeum,  and  which  still  ex* 
ists.  He  also  built  a  theatre  at  G>nnth,  a 
stadium  at  Delphi  and  baths  at  Thermopyle. 
He  withdrew  from  Athens,  and  resided  at  his 
villa  near  Marathon,  where  he.  died  about  180 
A.D.    None  of  his  writings  are  extant 

ATTILA,  it'ti-U  (in  German,  Etzel),'tht 
son  of  Mundxuk,  a  Hun  of  royal  descent,  who 
followed  his  uncle,  Roas,  in  434,  and  shared 
the  supreme  authority  with  his  brother,  Bleda. 
These  two  leaders  of  the  barbarians,  who  had 
settled  in  Scjrthia  and  Hungary,  threatened  the 
Eastern  empire,  and  twice  compelled  Theo- 
dosius  II  to  purchase  an  inglorious  peace.  The 
Huns  themselves  esteemed  Attila  their  bravest 
warrior  and  most  skilful  general.  Their  re- 
gard for  his  person  soon  amounted  to  super- 
stitious reverence,  and  being  now  .sole  master  of 
a  warlike  people,  his  unbounded  ambition  made 
him  the  terror  of  all  nations;  and  he  became^ 
as  he  called  himself,  the  scourge  which  God 
had  chosen  to  chastise  the  human  race.  In  a 
short  time  he  extended  his  dominion  over  all 
the  people  of  Germany  and  Scythia,  and  the 
eastern  and  western  emperors  paid  him  tribute. 
The  Vandals,  the  Ostrogoths,  the  Gepids  and 
a  part  of  the  Franks  united  under  his  banners. 
Hearing  a  rumor  of  the  riches  and  power  of 
Persia,  he  directed  his  march  thither,  but  was 
defeated  on  the  plains  of  Armenia,  and  drew 
back  to  satisfy  his  desire  of  plunder  in  the  do- 
minions of  the  Emperor  of  the  East.  He  easily 
found  a  pretext  for  war,  for  all  states  which 
promised  him  a  rich  booty  were  his  natural 
enemies,  and  all  princes  whom  he  hoped  to 
conquer  had  broken  alliances.  The  Emperor 
Theodosius  collected  an  army  to  oppose  his 
progress;  but  in  three  bloody  battles  fortune 
declared  herself  for  the  barbarians.  Constanti- 
nople was  indebted  to  the  strength  of  its  walls, 
and  to  the  ignorance  of  the  enemy  in  the  art  oi 
besieging,  for  its  preservation.  Thrace,  Mace- 
donia and  Greece,  all  submitted  to  the  savage 
robber,  who  destroyed  70  flourishing  cities. 
Theodosius  was  at  the  mercy  of  the  victor,  and 
was  obliged  to  purchase  a  peace.  Attila  now 
directed  his  eyes  to  Gaul.  With  an  immense 
army  he  passed  the  Rhine,  the  Moselle  and  the 
Seine,  came  to  the  Loire,  and  sat  down  under 
the  walls  of  Orleans.  The  inhabitants  of  this 
city,  encouraged  by  their  bishop,  Agnan 
(Anianus),  repelled  the  first  attack  of  the  bar- 
barians, and  the  united  forces  of  the  Romans, 
under  their  general,  ^tius,  and  of  the  Visi- 


goths, under  their  Kin^  Theodoric,  compelled 
Attila  to  raise  the  siege.  He  retreated  to 
Champagne,  and  waited  for  the  enemy  in  the 
plains  of  Chalons.  The  two  armies  soon  ap- 
proached each  other.  Attila,  anxious  for  the 
event  of  the  battle,  consulted  the  soothsayers, 
who  assured  him  of  a  defeat  He  concealed  his 
alarm,  rode  through  the  ranks  of  his  warriors, 
reminded  them  of  their  deeds,  spoke  of  his 
joy  at  the  prospect  of  a  battle,  and  at  the 
thought  that  their  valor  was  to  be  rewarded. 
Inflamed  by  his  speech,  and  by  the  presence  of 
their  leader,  the  Huns  were  impatient  for  battle. 
At  length  the  ranks  of  the  Romans  and  Goths 
were  broken  through,  and  Attila  was  already 
sure  of  the  victory,  when  the  Gothic  prince, 
Thorismond,  the  son  of  Theodoric,  poured 
down  from  the  neighboring  height  upon  the 
Huns.  Attila-  pressed  on  all  sides,  escaped  with 
difficulty  to  his  camp.  This  was  perhaps  the 
bloodiest  battle  which  had  been  fought  in  Eu- 
rope until  the  great  conflict  of  1914;  for  ac- 
cording to  contemporary  historians,  106,000 
dead  bodies  covered  the  field  of  battle.  Attila 
caused  all  his  camp  ec^uipage  and  treasures  to 
be  brought  together  into  a  heap,  in  order  to 
bum  himself  with  them,  in  case  he  should  be 
reduced  to  extremities.  But  the  enemy  were 
contented  with  collecting  their  forces  during 
the  night,  and  having  paid  the  last  honors  to 
the  dead  body  of  King  Theodoric  (Dietrich), 
which  they  discovered  with  difficulty,  they 
saluted  his  son,  Thorismond,  king  upon  the  field 
of  battle.  Thus  Attila  escaped,  but  the  Franks 
pursued  him  till  he  had  passed  the  Rhine.  He 
now  demanded  Honoria,  the  sister  of  Valen- 
tin ian  III,  in  marriage,  and  conquered  and 
destroyed  Aquileia,  Paaua,  Vicenza,  Verona, 
Bergamo,  and  laid  waste  the  plains  of  Lom- 
baray.  The  inhabitants  fled  to  the  Alps,  to  the 
Apennines  and  to  the  small  islands  in  the  shal- 
lows (lagoons)  of  the  Adriatic  Sea,  where  they 
built  Venice.  The  Emperor  had  no  army  to 
oppose  him;  the  Roman  people  and  senate  had 
recourse  to  tears  and  supplications.  Pope  Leo  I 
went  with  the  Roman  ambassadors  to  the  en- 
emy's camp  and  succeeded  in  obtaining  a  peace. 
Attila  went  back  to  Hungry.  The  Romans 
looked  upon  theii'  preservation  as  a  miracle,  and 
the  old  chronicles  relate  that  the  threats  of 
Saint  Peter  and  Saint  Paul  had  terrified  Attila 
—  a  legend  which  the  art  of  Raphael  and 
Alghardi  has  immortalized.  Not  having  ob- 
tained Honoria  for  a  wife,  Attila  would  a 
second  time  have  demanded  her,  sword  in  hand, 
if  the  beautiful  Ildico  had  not  been  added  to 
his  numerous  wives,  with  whom  he  solemnly 
united  himself  (453).  On  this  occasion. he  gave 
himself  up  to  all  the  extravagance  of  debauch- 
ery; but  on  the  other  day  after  the  marriage, 
the^  servants  and  warriors,  impatient  to  salute 
their  master,  thronged  into  the  tent ;  they  found 
Ildico  veiled,  sitting  by  the  cold  corpse  of  her 
husband.  During  the  night  he  had  died  of  a 
hemorrhage.  Tne  news  of  his  death  spread 
sorrow  and  terror  in  the  army.  His  body  was 
enclosed  in  three  coffins  —  the  first  was  of  gold, 
the  second  of  silver  and  the  third  of  iron.  The 
captives  who  had  made  the  grave  were 
strangled.  The  description  that  J[omandes  has 
left  us  of  this  barbarian  king  reminds  us  of  his 
Kalmuck-Tartar  origin.  He  had  a  large  hea(L 
a  flat  nose,  broad  dioulders,  and  a  short  and 
ill- formed  body.    Consult  *  Cambridge  Mediaeval 
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History*  (Vol.  I,  New  York  1911);  Gibbon, 
< Decline  and  Fall  of  the  Roman  Empire^  (Lon- 
don 1854-55);  Thierry,  <Histoire  d'Attila* 
(Paris  1874). 

ATTIREST,  a-te-ra,  Jean  Denis,  French 
painter:  b.  Dole,  Franche-Comte,  1702;  d. 
Peking,  China,  1768.  He  first  studied  painting  in 
Rome,  then,  at  the  age  of  30,  joined  tne  Jesuits, 
by  whom  he  was  sent  as  a  missionary  to  China. 
Here  he  attracted  the  attention  of  the  Chinese 
Emperor,  Lien  Lung,  who  made  him  his  court 
painter.  Together  with  three  other  Jesuit  mis- 
sionaries, Damascenes,  Sichelbarth  and  (Tas- 
tiglione,  he  executed  16  great  historical  paint- 
ings, illustrating  the  military  campaigns  of  the 
Emperor  against  the  Tartars.  These  were  re- 
produced in  France  under  the  direction  of 
Cochin  in  the  form  of  engravings,  but  the 
plates  were  sent  to  the  Emperor  of  China,  only 
two  sets  of  prints  being  retained;  one  for  the 
royal  family  and  another  for  the  National 
Library.  So  potent  was  his  influence  as  a 
painter  in  Qiina  that  he  founded  a  European 
-school  of  painting  among  the  Chinese.  In  1754 
he  was  honored  by  the  Emperor  with  the  offer 
of  the  title  of  mandarin,  but  this  he  refused. 

ATTIS.     See  Atys. 

ATTLBBORO,  Mass.,  town  in  Bristol 
County,  30  miles  southwest  of  Boston,  and  12 
miles  from  Providence.  It  has  good  railroad 
connections,  contains  national  banks,  newspa- 
jper  offices,  several  churches  and  a  system  of 
graded  schools.  The  town  is  the  seat  of  several 
important  industries,  the  chief  of.  which  is  the 
manufacture  of  jewelry  and  electro-plate. 
There  are  also  manufactories  of  cotton,  woolen 
and  knit  goods,  and  of  boots  and  shoes. 
The  United  States  census  of  1914  reported  151 
manufacturing  establishments  of  factory  grade, 
employing  6,950  persons,  of  whom  6,068  were 
wage  earners,  receiving  $3,518,000  annuallv  in 
wages.  The  capital  invested  aggregated  $15,- 
656,000,  and  the  value  of  the  year's  output  was 
$13,947,000;  of  this,  $6,568,000  was  added  by 
manufacture.  The  government  is  administered 
by  annual  town  meetings;  and  the  waterworks 
are  owned  and  operated  by  the  municipality. 
The  town  was  settled  in  1669  and  was  origin- 
ally a  part  of  Rehoboth.  It  derived  its  name 
from  Attleborough,  England,  and  was  incorpo- 
rated as  a  town  in  1694.  Consult  J.  Dogget,  ^A 
Sketch  of  the  History  of  Attleborough>  (Bos- 
ton 1894).    Pop.  (1910)  16,215;   (1914)   18,000. 

ATTOCK,  at-tok',  India,  a  town  and  fort 
of  the  Punjab,  on  the  east  bank  of  the  Indus. 
Attock  stands  below  the  fort,  established  by  the 
Emperor  Akbar  in  1581,  to  defend  the  passage 
of  She  river.  The  great  railway  bridge  across 
the  Indus  here  was  opened  in  1883.  It  has  five 
arches  130  feet  high,  and  renders  continuous 
the  railway  connection  between  Calcutta  and 
Peshawur  (1,600  miles).  The  situation  of  At- 
tock is  important,  whether  in  a  commercial  or 
in  a  military  view.  It  is  at  the  head  of  the 
steamboat  navigation  of  the  Indus,  being  940 
nriles  from  its  mouth.  Taxila,  where  the 
Macedonians  crossed  the  Indus,  has  been  iden- 
tified with  Attock,    Pop.  about  3,000. 

ATTORNEY  (attornatus,  in  Latin),  a 
person  appointed  to  do  something  for  ana  in 
the  stead  and  name  of  another.  A  public  at- 
torney or  attorney  at  law  is  a  person  quali- 


fied to  appear  for  another  before  a  court  of  law 
to  prosecute  or  defend  any  action  on  behalf  of 
his  client.  The  term  was  formerly  applied 
especially  to  those  practising  before  the  su- 
preme courts  of  common  law  at  Westminster, 
and  corresponded  to  the  term  solicitor  used  in 
regard  to  the  courts  of  chancery.  As  an  attorney 
was  almost  invariably  a  solicitor,  the  two  terms 
came  to  be  generally  •  regarded  as  synonymous. 
By  the  Judicature  Act  of  1873  all  persons  prac- 
tising before  the  supreme  courts  at  Westmin- 
ster are  now  called  solicitors.  Attorneys  or 
solicitors  do  not  plead  or  ar^e  in  court  on  be- 
half of  their  clients,  this  being  the  part  of  the 
barristers  or  counsel:  their  special  functions 
may  be  defined  to  be,  to  institute  actions  on  be- 
half of  their  clients  and  take  necessary  steps 
for  defending  them,  to  furnish  counsel  with 
necessary  materials  to  enable  them  to  get  up 
their  pleadings,  to  practise  conveyancing,  to 
prepare  legal  deeds  and  instruments  of  all 
kinds,  and  generally  to  advise  with  and  act  for 
their  clients  in  ail  matters  connected  with  law. 
An  attorney,  whether  private  or  public,  may 
have  general  powers  to  act  for  another ;  or  his 
power  may  be  special  and  limited  to  a  particu- 
lar act  or  acts.  In  Scotland  there  is  no  class 
of  practitioners  of  the  law  who  take  the  name 
of  attorneys.  A  special  attorney  is  appointed 
by  a  deed  called  a  power  or  letter  of  attor- 
ney, and  the  deed  of  which  he  is  appointed 
specifies  the  acts  he  is  authorized  to  perform. 
It  is  a  commission,  to  the  extent  of  which  only 
he  can  bind  his  principal.  As  far  as  the  acts  of 
the  attorney,  in  the  name  of  the  principal,  are 
authorized  by  his  power,  his  acts  are  those  of 
his  principal.  But  if  he  goes  beyond  his  au- 
thority, his  acts  will  bind  lumself  only:  and  he 
must  mdemnify  any  one  to  whom,  without  au- 
thority, he  r^resents  himself  as  an  attorney  of 
another,  and  who  contracts  ivith  him,  or  other- 
wise puts  confidence  in  him,  as  being  such  at- 
torney. Consult  Weeks,  <  Treatises  on  Attor- 
neys  and  Counselors  at  Law^  (San  Francisco 
1892).    See  Agent. 

ATTORNEY,  Power  of,  which  may  be 
Hmited  or  general.  A  general  power  of  attor- 
ney is  an  instrument  by  which  one  person  con- 
fers on  another  person  full  and  unlimited  au- 
thority to  act  as  his  representative  or  agent. 
A  limited  power  of  attorney  specifies  the  special 
-business  on  which  the  agent  is  authorized  to 
act.  Under  the  law  a  power  of  attorney  cannot 
be  extended  to  a  third  person,  without  such 
action  being  provided  for  in  the  instrument 
itself.  The  death  of  the  principal,  the  person 
who  grants  the  power  of  attorney,  renders  it 
at  once  void.    See  Attorney. 

ATTORNEY  AT  LAW,  an  officer  of  a 
court  of  justice  employed  by  a  party  in  a  cause 
to  manage  it  for  him.  Appearance  by  attorney 
has  been  allowed  in  England  from  the  time  of 
the  earliest  records  of  the  courts  of  that  coun- 
try. Such  appearances  were  first  allowed  in 
France  by  letters  patent  of  Philip  le  Bel  1290 
A.D.  No  one  can,  by  consent,  be  the  attqrney  of 
both  the  litigating  parties  in  the  same  action 
or  suit.  The  agreement  of  an  attorney  at  law, 
within  the  scope  of  his  employment,  in  general, 
binds  his  client  (1  Salk.  86)  as  to  amend  the 
record,  to  refer  a  cause,  not  to  sue  out  a  writ  of 
error,  to  strike  out  2l  non  pros,  to  waive  a  judg- 
ment by  default,  etc.     The  principal  duties  of         j 
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an  attorney  are  to  be  trae  to  the  court  and  to 
his  client,  to  attend  to  the  business  of  his 
client  with  prudence,  skill  and  honesty  (4  Burr. 
2061,  12  Ga.  83) ;  to  keep  his  client  informed 
as  to  the  state  of  his  business,  and  to  keep  his 
secrets  confided  to  him  as  such,  and  an  attorney 
is  privileged  from  disclosing  such  secrets  when 
called  as  a  witness  (16  N.  Y.  180,  29  Vt  701). 
An  attorney  is  allowed  cgnsiderable  freedom  of 
speech,  and  ordinarily,  is  not  liable  for  the  use 
of  false,  defamatory  or  malicious  language, 
provided  it  was  material  to  the  issues  raised 
by  the  pleadings  (Hastings  v.  Lusk,  22  Wend 
N.  Y.  410).  He  is  liable,  however,  if  his 
language  is  defamatory,  if  it  can  be  shown  that 
it  was  not  relevant  to  the  issues,  and  was  used 
for  the  purpose  of  injuring  the  character  of 
his  adversary  (1  Bam.  &  C  258). 

ATTORNBY-GSNERAL,  the  official 
legal  adviser  of  a  nation  or  state  and  the  head 
of  its  legal  department 

Attomer-Genend  of  tiie  United  States. 
—  In  the  Lfnited  States  the  office  of  Attomey- 
C^cral  was  created  by  the  Judiciary  Act  of 
1789;  from  the  beginning  this  officer  was  a 
member  of  the  cabinet,  appointed  by  the  Presi- 
dent, and  under  the  provisions  of  the  Act  of 
Gm^ress  of  19  Jan.  1866,  he  is  fourth  in  suc- 
cession, after  the  Vice-President,  to  the  office 
of  President  should  a  vacancy  occur  in  that 
office.  He  is  required  by  statute  to  give  his 
advice  and  opinion  upon  questions  of  law  when 
required  by  the  President,  and,  upon  request,  to 

Sive  his  opinion  to  the  head  of  any  executive 
epartment  on  any  question  of  law  arising  in 
his  department  and  to  interpret  for  the  depart- 
ment heads  the  statutes  under  which  they  act; 
but  while  he  may  furnish  information  to  Con- 
gress, he  docs  not  render  opinions  to  that  body 
or  any  of  its  committees.  He  passes  on  the 
validity  of  the  title  to  public  lands  purchased 
for  the  erection  of  public  buildings  by  the 
United  States ;  he  exercises  genersd  superinr 
tcndence  and  direction  over  attornevs  and  mar- 
shals of  all  the  districts  of  the  United  States 
and  Territories  as  to  the  manner  of  discharg- 
ing their  respective  duties  and  over  the  govern- 
ment penal  and  reformatory  institutions,  also 
advising  the  President  regarding  pardon  mat- 
ters. Before  signing  certain  classes  of  bills 
the  President  usually  consults  the  Attorney- 
General  and  also  confers  with  him  regarding 
the  appointment  of  judges  and  officers  of  the 
courts.  To  him  are  referred  questions  involv- 
ing the  interpretation  of  the  Constitution  and 
any  opinions  rendered  by  his  subordinates  re- 
garding matters  of  minor  importance  are  sub- 
ject to  his  approval  He  does  not  determine 
questions  of  tact  nor  pass  upon  questions  in 
controversy  before  the  courts;  he  docs  not 
answer  hypothetical  questions  nor  are  his  de- 
cisions subject  to  review.  The  published 
opinions  of  the  Attorney-General  have  come 
to  be  regarded  almost  as  authoritative  as  court 
decisions  and  constitute  a  body^  of  precedents 
that  have  assumed  a  quasi-judicial  character. 

As  'the  government's  chief  advocate  the 
Attorney-General  conducts  and  argues  all  cases 
in  which  the  United  States  is  concerned,  when- 
ever he  deems  that  the  interests  of  the  country 
require  his  personal  attention;  he  appears  at 
times  in  the  Supreme  Courtj  but  rarely  in  the 
inferior  courts.     If  the  United  States  should 


have  an  interest  in  a  suit  between  States,  be 
may  appear  in  order  to  introduce  evidence  or 
argument  but  not  in  a  manner  to  make  the 
national  government  a  party  to  such  suit.  Wliile 
suits  may  not  as  a  matter  of  ri^^t  be  instituted 
against  the  United  States,  certain  classes  of 
claims  may  be  prosecuted  in  special  courts 
created  for  that  purpose  or  by  laws  regarding 
minor  claims,  and  the  Attorney-General  exer- 
cises genera!  jurisdiction  over  such  courts. 

The  Sute  Attomey-GeneraL— In  a  few 
States  the  attorney-general  is  appointed  by 
the  governor  or  by  jomt  ballot  of  both  branches 
of  the  legislature,  but  in  most  of  the  States  he 
is  elected  by  popular  vote.  The  term  of  office 
varies  from  one  to  four  years,  the  tendency 
being  toward  the  longer  period,  but  in  some 
cases  the  term  of  attorney-general  does  not 
coincide  with  that  of  the  governor.  He  may 
be  removed  by  impeachment  or  in  a  few  cases 
by  special  process,  as  in  New  York,  where  on 
the  recommendation  of  the  governor  he  may 
be  removed  by  a  two-thirds  vote  of  the  senate; 
but  nowhere  can  he  be  removed  save  for  cause 
and  on  the  preferring  of  charges,  against  which* 
he  shall  be  g^ven  an  opportunity  to  defend 
himself. 

As  a  rule  all  the  powers  and  duties  of  the 
attorney-generals  are  not  enumerated  and 
defined  by  the  statutes  of  the  various  States 
and,  therefore,  so  far  as  applicable  to  our 
altered  situation,  jurisprudence  and  system  of 

g>vemment,  they  are  clothed  with  the  conmion- 
w  powers  of  the  attorney-generals  of  Ea((- 
land.  The  attomey-general  is  required,  upon 
request,  to  render  to  the  governor,  legislature, 
department  heads  and  other  State  officers, 
opinions  upon  questions  of  law  pertaining  to 
their  work.  He  prosecutes  o£Eenders  against 
State  laws  and  defends  State  officers  if  they 
be  sued  in  their  official  capacity;  he  also  ap- 
pears in  Federal  and  State  courts  on  behalf  of 
the  State  in  any  case  in  vjfhich  it  may  be 
interested  or  to  which  it  is  a  party.  He  may 
also  serve  on  various  State  boards.  Owing  to 
the  confusion  arising  from  the  employment  of 
special  counsel  by  State  boards  and  commis- 
sioners, many  States  have  prohibited  this  and 
require  that  the  attorney-general  shall  conduct 
all  the  legal  work  of  the  State  or  at  least  have 
general  supervision  over  it.  In  New  York, 
however,  irrespective  of  the  attorney-general, 
the  governor  may  appoint  a  person  to  investi- 
gate any  State  department  or  institution. 

The  Local  Proseciitiiig  Attorney. — In 
each  cotmty  or  local  district  into  which  a  State 
may  be  divided  for  this  purpose  is  an  officer 
called  the  district  attorney,  prosecuting  attor- 
ney or  State's  attorney,  who  has  charge  of  the 
State's  legal  business  in  that  locality.  He  is 
elected  by  the  people  of  this  county  or  district 
usually  for  a  term  of  two  or  four  years,  and 
mav  be  removed  from  office  only  after  the  com- 
pletion of  certain  judicial  or  quasi- judicial  pro- 
ceedings. In  New  York  and  Minnesota  he  may 
be  removed  by  the  governor  alone  after  hav- 
ing had  the  opportunity  of  defending  himself 
against  the  charges  preferred.  The  governor's 
power  is  executive  and  not  reviewable  by  the 
courts.  In  some  States  ^uo  warranto  proceed- 
ings may  be  instituted  m  the  State  Supreme 
Court  by  the  attorney-general.  The  district 
attorney  is  required  to  advise  county  officials 
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upon  legal  questions  concerning  their  official 
duties,  and  to  advise  the  grand  jury;  he  ex- 
amines witnesses,  draws  up  indictments  and 
prosecutes  all  actions,  civil  and  criminal,  in  the 
G)unty  Courts  in  which  either  the  State  or 
county  may  be  interested  or  a  party.  While  the 
State  attorney-general  may  advise  the  prose- 
cuting attorneys  as  to  their  duties,  he  seldom 
possesses  power  of  actual  direction  over  them 
and  is  often  embarrassed  by  a  difference  of 
opinion  as  to  the  enforcement  of  State  laws  in 
local  districts.  In  some  States  there  is  no  rem- 
edy, but  in  New  York  prosecuting  attorneys 
ma)r  be  removed  from  office,  and  m  Pennsyl- 
vania these  officials  may  be  superseded  l^  om- 
cers  of  central  appointment  and  control.  See 
also  Court;  Judiciary;  Law,  Administrative; 
Law,  Criminal. 

The  British  Attomey-GeneraL— In  Eng- 
land the  Attorney-General  is  appointed  by 
letters  patent  and  holds  office  during  the  King's 
pleasure.  He  is  the  chief  law  officer  of  the 
Crown,,  and  ex  officio  the  leader  of  the  bar  hav- 
ing precedence  in  all  courts  and  in  the  House 
of  Lords  even  of  Ae  lord  advocate.  The  At- 
torney-General and  Solicitor-General  are  mem- 
bers of  the  House  of  Commons,  and  also  of  the 
ministry,  usually  being  chosen  from  the  par^ 
in  power,  save,  perhaps,  in  the  case  of  a  coah- 
tion  ministry.  In  Scotland  (where  he  is  called 
lord  advocate),  Ireland  and  almost  all  the 
colonies,  there  are  attorney-generals  in  self- 
governing  colonies ;  they  are  appointed  by  the 
colonial  administrations  and  in  the  Crown  col- 
onies by  royal  warrant.  The  duchies  of  Corn- 
wall and  Lancaster  have  attorney-generals 
who  manage  legal  affairs  in  those  localities. 
The  most  important  duties  of  the  British  Attor- 
ney-General are  to  exhibit  informations  and 
prosecute  for  the  Crown  in  matters  criminal, 
and  to  file  bills  in  the  exchequer  in  any  manner 
concerning  the  King's  revenue.  The  Attorney- 
General  of  England  has  the  power  (1)  to  pros- 
ecute all  actions  necessary  for  the  protection 
and  defense  of  the  property  and  revenues  of 
the  Crown;  (2)  by  information  to  bring  certain 
classes  of  persons  accused  of  crimes  and  mis- 
demeanors to  trial;  (3)  by  ^ scire  facias^  to  re- 
voke and  annul  grants  made  by  the  Crown 
improperly,  or  when  forfeited  by  the  grantee 
thereof ;  (4)  by  information,  to  recover  money 
or  other  chattels  or  damages  for  wrongs  com- 
mitted on  the  land,  or  other  possessions  of  the 
Crown;  (5)  by  writ  of  quo  warranto,  to  de- 
termine the  right  of  him  who  claims  or  usurps 
any  office,  franchise  or  liberty,  and  to  vacate 
the  charter,  or  annul  the  existence  of  a  corpora- 
tion for  violations  of  its  charter,  or  for  omit- 
tinj;  to  exercise  its  corporate  powers;  (6)  by 
wnt  of  mandamus  to  compel  the  admission  of 
an  officer  duly  chosen  to  his  office,  and  to  com- 
pel his  restoration  when  illegally  ousted;  (7) 
by  information  to  chancery,  to  enforce  trusts, 
and  to  prevent  public  nuisances,  and  the  abuse 
of  trust  powers;  (8)  by  proceedings  in  rem,  to 
recover  property  to  which  the  Crown  may  be 
entitled,  by  forfeiture  for  treason,  and  property 
for  which  there  is  no  other  legal  owner,  such  as 
wrecks,  treasure  trovc^  etc. ;  (9)  and  in  certain 
cases,  by  information  m  chancery,  for  the  pro- 
tection of  the  rights  of  lunatics  and  others  who 
are  under  the  protection  of  the  Crown. 

Bibliography.— Finley,  T.  H.,  and  Sander- 
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ment of  Counties,  Towns  and  Villages^  (New 
York  1906)  ;  Learned,  H.  B.,  <The  Attorney- 
General  and  the  Cabinet^  (in  The  Nation,  Vol. 
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Irving  E.  Rines. 
ATTORNMENT,  a  formal  recognition  by 
a  tenant,  of  the  grantee  of  the  freehold  as  his 
landlord.  Formerly  this  assent  was  manifested 
by  words,  bv  agreement  in  writing,  by  the  pay- 
ment of  rent  or  of  a  nominal  sum.  Without 
such  attornment  the  grantee  was  not  entitled 
to  the  rents  of  the  tenant,  and  could  not  en- 
force against  the  tenant  any  covenant  or  con- 
dition of  the  tenancy.  In  the  course  of  time 
the  law  was  so  modified  as  to  dispense  with 
attornment  in  ordinary  cases  of  conveyance, 
such  conveyance  being  re^rded  effectual  from 
its  date,  the  tenant  becoming  the  tenant  of  the 
grantee  accor<ling  to  the  terms  of  the  existing 
lease.  The  tenant,  however,  is  not  liable  on  the 
obligations  of  his  lease  to  the  new  owner  until 
notified  of  the  conveyance.  Consult  Kent, 
^Commentaries  on  American  Law^  (Boston 
1896)  ;  Taylor,  *  Treatise  on  the  American  Law 
of  Landlord  and  Tenant  >  (9th  ed,,  Boston 
1904);  Tiffany.  <The  Law  of  Landlord  and 
Tenant'  (Saint  Paul  1910). 

ATTRACTION,  in  physics,  any  force 
acting  between  two  bodies,  which  tends  to  bring 
them  nearer  together,  or  to  oppose  their  further 
separation.  All  attractions  can  be  divided  into 
two  classes:  (1)  Those  which  act  at  sensible 
distances,  such  as  gravity  and  magnetism,  and 
(2)  those  which  exert  measurable  effects  only 
when  the  bodies  are  exceedingly  close  together. 
Cohesion  and  molecular  forces  are  examples  of 
the  second  class.  See  Cohesion;  ELEcnuaxY; 
Ether;  Gravitation;  Magnetism;  Molecular 
Theory;  Surface  Tension. 

ATTRIBUTE,  in  philosophy,  a  quality  or 

Sroperty  of  a  substance,  such  as  whiteness  or 
ardness.  A  substance  is  known  to  us  only  as 
a  congeries  of  attributes.  In  the  fine  arts  an 
attribute  is  a  symbol  regularly  accompanying 
and  characterizing  some  personage.  Thus  the 
caduceus,  purse,  winged  hat  and  sandals  are 
attributes  of  Mercury,  the  trampled  dragon  an 
attribute  of  Saint  (ieorge,  the  keys  of  Saint 
Peter,  etc 

ATTRITION,  a  disposition  of  the  soul 
which  consists  in  sorrow  for  sin  springing  from 
a  salutary  fear  of  its  consequences.  Theolo- 
gians of  the  Catholic  Church  teach  that  such 
sorrow  joined  to  the  absolution  of  the  priest  in 
the  Sacrament  of  Penance  is  sufficient  for  the 
remission  of  sin,  although  the  penitent  is  coun- 
seled to  strive  for  the  more  perfect  sorrow 
(contrition),  which  has  for  its  motive  the  love 
of  God.    See  CbNTRmoN. 

ATTU,  or  ATTOO,  one  of  the  islands 
of  the  Aleutian  group,  being  the  outermost  of 
the  chain,  therefore  the  most  westerly  point  of 
United  States  home  territory.  It  is  extremely 
rugged  and  rocky,  its  highest  elevation  being 
over  3,000  feet  above  sea-level.  The  population 
is  about  400.  all  of  which  are  natives.  Some 
excavations  have  been  carried  on  in  the  island 
which  have  resulted  in  throwing  some  light  on 
the  movements  of  the  early  races  that  are  sup- 
posed to  have  migrated  from  Asia  to  America,       j 
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ATTUCKS,  Crispus,  the  first  man  to  fall 
in  the  Boston  Massacre,  5  March  1770.  He 
was  born  in  Framingham,  Mass.,  either  of  an 
Indian  or  Negro  mother,  in  about  1720.  A 
statue  to  his  memory  has  been  erected  on  Bos- 
ton Common.  The  accounts  vary  as  to  his  par- 
ticipation in  the  disturbance,  some  stating  that 
he  was  a  mere  spectator,  others  that  he  was 
one  of  the  chief  rioters.  Consult  < American 
Historical  Record>  (1872)  and  Kidder,  <  His- 
tory of  the  Boston  Massacre>    (Albany  1870). 

ATWATER,  Wilbur  Olin,  American 
chemist:  b.  Johnsburg,  N.  Y.,  3  May  1844; 
d.  Middletown,  Conn.,  22  Sept.  1907.  He  was 
graduated  at  Wesleyan  University  in  1865; 
made  a  special  study  of  chemistry  in  the 
Sheffield  Scientific  School  of  Yale  and  the  uni- 
versities of  Leipzig  and  Berlin.  He  was 
successively  i)rofessor  of  chemistry  in  East 
Tennessee  University,  Maine  State  College  and 
Wesleyan  University.  He  was  director  of  the 
Connecticut  Agricultural  Experiment  Station, 
1875-77,  and  was  appointed  director  of  the 
Storrs  (Conn.)  Experiment  Station  in  1887. 
He  was  connected  for  several  years  with  the 
United  States  Department  of  Agriculture;  pub- 
lished a  large  number  of  papers  on  chemical 
and  allied  subjects;  and  after  1894  gave  much 
attention  to  nutrition  investigations.  He  wrote 
extensively  on  agricultural  and  physiological 
chemistry,  including  *An  Experimental  Enquiry 
Regarding  the  Nutritive  Value  of  AlcohoP 
and  several  bulletins  of  the  office  of  experi- 
ment stations  of  the  United  States  Department 
of  Agriculture. 

ATWILL,  Edward  Robert,  American 
bishop:  b.  Red  Hook,  N.  Y.,  18  Jan.  1840; 
d.  1911.  He  was  graduated  from  Columbia 
University  in  1862,  and  at  the  General  Theo- 
logical Seminary,  1864.  He  was  rector  of  Saint 
Paul's  Church,  Burlington,  Vt,  1867-80;  of 
Trinity  Parish,  Toledo.  Ohio,  1881-90;  and  was 
consecrated  first  Protestant  Episcopal  bishop  of 
west  Missouri,  14  Oct.  1890. 

ATWOOD,  Charles  B.,  American  archi- 
tect: b.  Millbury.  Mass.,  18  May  1849;  d.  Chi- 
cago, 19  Dec.  1895.  He  studied  at  the  Harvard 
Scientific  School,  and  opened  an  office  in  1872. 
Within  three  years  he  received  prizes  for  de- 
signs for  the  San  Francisco  city  hall,  the 
Connecticut  State  capitol,  the  courthouse  in 
Springfield.  Mass.,  and  a  commission  to  build 
the  Holyoke,  Mass.,  city  hall.  Removing  to 
New  York  in  1875,  he  designed  residences  few* 
W.  H.  Vanderbilt.  Elliot  F.  Shepard  and  W.  D. 
Sloane,  and  interior  decorations  for  the  houses 
of  Mrs.  Mark  Hof^ns  in  San  Francisco  and 
Great  Barrington,  Mass.  In  1884  he  gained  the 
first  prize  for  a  design  for  the  Boston  Public 
Library,  .and  later  a  prize  of  $5,000  for  plans 
for  a  new  city  halt  in  New  York  city.  From 
1891-93  he  was  associated  with  D.  H.  Burnham 
in  planning  the  World's  Fair  buildings  in  Chi- 
cago. The  art  building  (now  the  Columbian 
Museum),  peristyle,  service  building  and  many 
minor  features  were  from  his  designs.  He  was 
a  close  student  of  his  art,  and  a  marvelous 
draughtsman,  using  his  left  hand  with  sureness 
and  rapidity.  D.  H.  Burnham  said  of  .him, 
*He  was  of  an  honorable,  charitable  disposition, 
but  like  most  great  artists,  a  mere  child  in  the 
practical  things  of  life.* 

ATWOOD,  George,  an  eminent  English 
mathematician :  b.  London  1746;  d.  11  July  1807. 


He  was  graduated  at  Trinity  College,  Cam- 
bridge, in  1769,  where  he  was  also  fellow  and 
tutor.  He  was  elected  to  the  Royal  Society  in 
1776.  Through  the  aid  of  William  Pitt  he 
secured  a  position  in  the  customs  service,  where 
he  made  several  important  calculations  in  con- 
nection with  the  revenue.  In  1774  he  published 
^Treatise  on  the  Rectilinear  Motion  and  Rota- 
tion of  Bodies;  with  a  Description  of  Original 
Experiments  relative  to  that  Subject*  — a  work 
remarkable  for  its  perspicuity  and  the  extensive 
information  which  it  affords.  About  the  same 
time  he  made  public  an  ^Analysis  of  a  Course 
of  Lectures  on  the  Principles  of  Natural  Phi- 
losophy, >  read  at  the  University  of  Cambridge, 
which  is  not  less  valuable  than  the  preceding. 
He  published  a  <  Dissertation  on  the  Construc- 
tion and  Properties  of  Arches*  (1801).  and 
several  other  valuable  treatises  relating  to 
mathematics  and  mechanical  science.  He  in- 
vented a'  machine  still  used  in  physical  lecture- 
rooms,  which  affords  great  facilities  for  verify- 
ing the  laws  of  falling  bodies.  See  Atwood's 
Machine. 

ATWOOD,  Isaac  Morgan,  American 
Universalist  clergyman,  editor  and  educator: 
b.  Pembroke,  N.  Y.,  24  March  1838;  d.  Wash- 
ington, D.  C,  26  Oct.  1917.  Educated  in  com- 
mon schools  and  academies  he  was  ordained  to 
the  Universalist  ministry  in  1860.  He  held 
pastorates  in  Churchville.  Clifton  Springs  and 
Watertown,  N.  Y.;  in  Portland,  Me.,  and  in 
Brockton,  Chelsea  and  Cambridge,  Mass.  He 
became  editor  of  the  Boston  Universalist  in 
1867;  of  the  Christian  Leader  in  New  York  in 
1872:  was  associate  editor  of  the  Universalist 
Leader,  Boston,  1874-1909 ;  and  one  of  the  con- 
tributors to  the  Independent  for  several  years. 
Elected  president  of  the  Canton  Theological 
School,  1879;  he  was  appointed  general  super- 
intendent of  the  Universalist  Church  in  1899; 
general  secretary  in  1905;  became  minister  of 
the  Canton  Universalist  Church  and  professor 
of  systematic  theology  in  the  theological  de- 
partment of  Saint  Lawrence  University  in  1911. 
Author  of  *Have  We  Outgrown  Christianity?* 
(1870) ;  <  Glance  at  Religious  Progress  in  a 
Hundred  Years  \*  <  Latest  Word  of  Universal- 
ism>  (1879);  < Walks  About  Zion>  (1880); 
^Episcopacy'  (1885)  ;  ^Manual  of  Revelation* 
(1893);  ^System  of  Christian  Doctrines* 
( 1900) ;  and  also  a  great  many  encyclopedic 
articles.  He  received  the  following  degrees: 
A.M.,  Saint  Lawrence  University,  1869;  D.D., 
Tufts  College,  1879;  LL.D.,  Buchtel  0>llege, 
1905.  . 

ATWOOD,  Julius  Walter,  American 
clergyman :  b.  Sahsbury,  Vt.,  27  June  1857.  He 
was  graduated  from  the  Episcopal  Theological 
School  at  Cambridge  and  in  1883  was  ordained 
priest  of  the  Protestant  Episcopal  Church,  after 
which,  until  1907,  he  was  rector  at  Ipswich, 
Mass.,  Providence,  R.  L^  and  Phoenix,  Ariz. 
At  the  end  of  that  period  he  became  arch- 
deacon of  the  diocese  of  Arizona,  being  con- 
secrated deacon  in  1911.  He  is  the  author  of 
^The  Spiritual  Influence  of  John  Greenleaf 
Whittier*  (1893). 

ATWOOD,  Melville,  Anglo-American 
geologist:  b.  Prescott  Hall,  England,  31  July 
1812;  d.  Berkeley,  Cal,  25  April  1898.  He 
studied  Uthology,  microscopy  and  geology  early 
in  life,  and  engaged  in  gold  and  diamond  min- 
ing in  Brazil.    In  1843  he  made  a  discovery  that 
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greatly  ei^asiced  the  value  of  mt  ore.  After 
coming  to  the  United  States,  in  1852,  he  in- 
vented the  blanket  system  of  amalgamation. 
He  also  established  the  value  of  the  famous 
Com  stock  silver  lode,  by  an  assay  of  minerals 
in  that  region. 

ATWOOD'S  MACHINE,  an  instrument 
devised  by  George  Atwood,  an  English  phys- 
icist, for  illustrating  the  principles  governing 
the  motion  of  falling  bodies,  and  described  by 
him  in  a  book  published  in  1784.  It  consists 
essentially  of  a  light  wheel  or  pulley,  over 
which  a  thin,  flexible  cord  passes.  A  mass  of 
matter  is  attached  to  each  end  of  the  cord,  and 
the  experiment  consists  in  observing  the  velocity 
acquired  by  the  system  at  the  end  of  a  given 
time.  The  mass  to  be  moved  is  evidently 
the  sum  of  the  two  masses  attached  to  the  ends 
of  the  cord  (assuming  that  the  wheel  is  light 
enough  to  be  disregarded) ;  and  _  the  ^  force 
tending  to  set  the  system  in  motion  is  the 
difference  of  the  weights  of  the  two  masses. 
By  making  these  masses  nearly  equal,  the  mo- 
tion can  be  made  slow  enough  to  be  conveniently 
studied  The  intensity  of  gravity  can  be  de- 
termined by  the  aid  of  this  machine,  with  suffi- 
cient accuracy  for  class-room  purposes,  and  it 
is  an  admirable  device  for  illustrating  the  laws 
of  uniformly  accelerated  motion. 

ATYS,  a'tis,  or  ATTIS.  (1)  The  favor- 
ite of  Cybele,  who,  having  broken  the  vow  of 
chastity  which  he  made  to  the  goddess,  castrated 
himself,  as  a  punishment  for  his  crime.  Con- 
sult Frazer,  J.  G^^  <  Adonis,  Attis,  Osiris >  (Lon- 
don 1906),  and  Showerman,  ^Great  Mother  of 
the  Gods>  (Madison.  Wis.,  1901).  (2)  A  son 
of  Crcesus^  King  of  Lydia  —  an  affecting  ex- 
ample of  filial  love.  He  was  dumb,  but,  seeing 
a  soldier  in  a  battle  who  had  raised  a  sword 
against  his  father,  he  exerted  himself,  so  much 
that  the  bands  of  his  tongue  gave  way,  and  he 
cried  out,  "Soldier,  kill  not  Croesus!* 

AUBANEL,  o-ba-nel',  Thc'odorc,  French 
poet,  sometimes  called  *The  Petrarch  of 
France^:  b.  1829;  d.  1886,  He  was  the  son  of 
a  printer  of  Avignon,  and  for  years  followed 
his  father's  profession.  He  devoted  his  life  to 
the  restoration  of  the  troubadour  literature. 
He  was  a  collaborator  of  MistraL  Roumanille 
and  other  fdlibres.  His  drama,  ^Lou  Pan  don 
Pecat,>  was  successfully  staged  in  1878  at 
Montpellier. 

AUBE,  Jean  Paul,  French  sculptor:  b. 
Longwy,  Meurthe-et- Moselle,  1837.  He  studied 
art  at  the  Beaux- Arts,  under  Duret  and  the 
elder  Dauban.  His  works  are  found  in  many 
of  the  public  places  of  the  city  of  Paris.  Among 
the  more  important  ones  are  ^Bailly,^  a  bronze 
statue  in  the  Luxembourg  Gardens;  <Gam- 
betta,*  in  the  Place  dii  Carrousel,  Paris: 
<G6n^ral  Joubert  k  Rivoli,*  at  Bourses  and 
<  France  and  Russia,  >  a  decoration,  in  me  Lux- 
embourg. 

AUBE,  6b,  a  French  department,  formed 
out  of  the  south  of  Champagne  and  a  small 
portion  of  Burgundy;  area,  2,351  square  miles. 
The  north  and  northwest  districts  are  very 
bleak;  bare  of  trees,  and  almost  destitute  of 
vegetation;  the  southern  districts  arc  remark- 
ably fertile.  Grain,  hemp,  vegetables  and  wine 
are  produced  in  large  quantities.  The  forests, 
which  are  extensive,  furnish  much  fuel  for  the 
supply  of  Paris.    The  chief  manufactures  are 
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worsted  and  hosiery.     Troyes  is  the-  capital. 
Pop.  (1911)  240.755. 

AUBENAS,  6b'nas',  France,  town  in  Ae 
department  of  Ardeche.  19  miles  southwest  of 
Privas.  It  is  beautifully  situated  on  the  right 
bank  of  the  Ardeche,  but  its  streets  generally 
are  crooked  and  narrow.  It  has  a  castle  of  the 
16th  century,  now  occupied  by  several  of  the 
public  institutions  of  the  town.  These  include  a 
tribunal  and  chamber  of  commerce,  and  a  con- 
ditioning-house for  silk.  Iron  and  coal  mines 
are  worked  in  the  vicinity.  As  the  centre  of  the 
silk  trade  of  southern  France  Aubenas  is  a 
'place  of  considerable  trafHc.  It  has  also  a  large 
silk  spinning  and  weaving  industry,  and  carries 
on  tanning  and  various  minor  industries  to- 
p^ether  with  trade  in  silk.  The  district  is  rich 
m  plantations  of  mulberries  and  olives.  Pop. 
about  4,000. 

AUBER,  6-bar,  Daniel  Frangois  Esprit, 
French  composer:  b.  Caen  1782;  d.  Paris  1871. 
His  father  was  a  violinist  of  some  note,  and 
also  dealt  in  prints.  He  sent  his  son  to  England 
to  learn  the  trade ;  but  the  latter's  love  for  music 
triumphed  and  he  returned  to  Paris  in  1804, 
and  attracted  considerable  attention  through 
several  musical  com^sitions.  He  came  under 
the  notice  of  Cherubini,  who  gave  him  instruc- 
tion in  composition.  His  ^Le  sejour  militaire^ 
appeared  in  1813  but  met  an  unfavorable  recep- 
tion. <Le  testament  et  les  billet-doux>  (1819) 
was  equally  unsuccessful,  but  ^La  bergere 
chatelaine'  (1820),  a  comic  opera,  was  well 
received,  established  his  fame,  which  he  sus- 
tained in  the  40  other  works  which  appeared 
in  rapid  succession  until  his  death.  Among 
these  the  most  noteworthy  were  ^Le  magon* 
(1825)  ;  <La  muette  de  Portici'  (1828),  his  most 
serious  opera  and  perhaps  his  greatest;  <Fra 
Diavolo>  (1830);  <Le  philtre>  (1831);  ^Le 
cheval  de  bronze'  (1835)  ;  <Le  domino  noir' 
(1837);  <Le  lac  des  f^es>  (1839);  <Les  dia- 
mants  de  la  couronne'  (1841).  In  1829  he  suc- 
ceeded (^ssec  at  the  Academy,  was  appointed 
director  of  the  Conservatory  in  1842,  and  court 
chapel  master  to  Napoleon  III  in  1857.  He  is 
regarded  as  the  founder  of  French  grand  opera. 
For  polish,  melody,  brilliant  ordiestratioa  and 
formal  structure  his  work  stands  among  the 
greatest.  C)onsult  KohuV  A.,  <  Auber'  (Leipzig 
1895) ;  and  Malhcrbe,  C,  ^Auber,  biographie 
critique'   (Paris  1911). 

AUBER,  Harriet,  English  poetess  and 
hymnwriter:  b.  London.  4  Oct.  1774;  d.  Hod- 
dlesdon,  20  Jan.  1862.  She  led  a  very  quiet  life. 
She  miblished  ^The  Spirit  of  the  Psahns' 
(1829).  Some  25  of  her  hymns  from  this  book 
have  been  more  or  less  in  use.  When  Charles 
H.  Spuri,  on  compiled  ^Our  Own  Hymiibocdc' 
(1866)  he  induded  20  hymns^  writtefi  •  by*  Miss 
Auber,  Three  are  included  in  the  edition  pf 
the  ^Methodist  Hymnal '  in  present  use.  The 
best  known  of  her  hymns  is  the  one  beginning 
^Hasten  Lord,  the  glorious  time.  When  beneath 
Messiah's  sway.*  Another  widely  used  hymn 
by  Miss  Auber  begins  *Our  blest  Redeemer  ere 
he  breathed.* 

AUBERGE  ROUGE,  L',  15  Idrzh-roozh 
(*The  Red  Inn*),  a  romauice  published  by  Bal- 
zac in  1831,  appearing  first  m  the  Revue  de 
Paris.  The  narrator  of  the  story  is  in  lov«  with 
the  daughter  of  a  man  whom  he  knows  to  have 
committed   a   murder   for   robbery   and   from 
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which  he  has  acquired  a  considerable  fortune. 
Unable  to  settle  the  doubts  in  his  own  con- 
science as  to  whether  he  should  marry  the  Rirl 
and  so  come  into  the  possession  of  the  ill-eotten 
money,  he  invites  17  of  his  friends  to 
dinner,  representing  all  classes  of  social  opinion, 
tells  them  the  story  and  asks  them  to  vote  on 
the  question.  The  vote  is  almost  a  tie,  nine 
being  against  the  marriage.  Nevertheless  he 
marries  the  girl. 

AUBBRLEN,  ou-ber-len,  Karl  August, 
German  theologian:  b.  Fellbach,  near  Stutt- 
gart, 1824;  d.  Basel,  Switzerland,  1864.  He 
studied  at  Tubingen,  where  he  was  strongly 
influenced  by  the  teadiings  of  Ferdinand  Chris- 
tian von  Baur,  whose  pupil  he  was.  Later 
in  life  he  held  views  of  a  more  conservative 
nature  than  those  of  Baur's  Tubingen  school. 
In  1851  he  was  appointed  professor  of  theology 
at  Basel.  His  chief  work  is  ^Die  Theosophie 
Otingers  nach  ihren  Grundziigen^  (2d  ed.,  Basel 
1856).  His  other  important  works  are  ^Der 
Prophet  Daniel  und  die  Offenbarung  Johannis^ 
(1874),  and  <Die  gottliche  Off€nbarung>  (1864). 

AUBBRT,  dbar",  Jean  Louis,  Abb£, 
French  writer:  b.  Paris  1731;  d.  there,  10  Nov. 
1814.  He  first  attracted  attention  by  his 
*  Fables,*  which  were  published  in  the  Afer- 
cure  de  France  and  brought  forth  high  praise 
from  Voltaire.  From  1773  to  1784  he  was  pro- 
fessor of  French  literature  in  the  Royal  Col- 
lege, during  which  period  he  was  also  mana^ng 
editor  of  the  Gacette  de  France.  At  one  time 
he  was  the  official  censor  of  the  government. 
A  collection  of  his  works  appeared  under  the 
title  ^Fables  et  oeuvres  diverses*  (1775). 

AUBBRT,  Louis  Fransois  Marie,  French 
composer:  b.  Parame,  15  Feb.  1877.  Already 
at  an  early  age  he  showed  indications  of  musi- 
cal talent  and  at  the  age  of  nine  he  was 
studying  at  the  Paris  Conservatonr  under 
Diemer  and  Faur^.  He  has  composed  various 
collections  of  songs,  a  fantasie  for  piano  and 
orchestra  (1901)  and  the  opera  ^La  Foret 
Bleue*  (1906),  which  was  produced  by  the 
Boston  (3pera  Company  in  America  in  1913. 

AUBERVILLIERS,  6T)5r've'ya',  France, 
city  in  the  department  of  Seine,  on  the  canal 
Saint  Denis,  two  miles  from  the  right  bank  of 
the  Seine,  and  one  mile  north  of  the  fortifica- 
tions of  Paris.  Its  manufactures  include  card- 
board, glue,  oils,  colors,  fertilizers,  chemical 
products,  perfumery,  etc.  During  the  Middle 
Ages  and  till  modem  times  Aubervilliers  was 
the  resort  of  pilgrims,  who  came  to  pay  honor 
to  Notre  Dame  des  Vertus.  In  1814  the  locality 
was  the  scene  of  a  stubborn  combat  between 
the  French  and  the  Allies.    Pop.  about  33,000. 

AUBIGNAC,  6-be-nyak,  Prangois  HW- 
elin.  Abbe  d',  French  dramatist:  b.  Paris,  4 
Aug.  1604;  d.  25  Tuly  1676.  He  was  the  tutor 
of  Richelieu's  nephew  and  was  later  made  abb^ 
of  Aubignac,  under  which  name  he  became 
more  generally  known.  His  chief  works  are  a 
tragedy  in  prose,  ^Zenobie,^  and  ^Pratique  du 
th6atre>  (1657),  in  which  he,  for  the  first  time, 
codified  the  laws  of  dramatic  method  and  con- 
struction. He  is  chiefly  remembered  as  the 
first  to  raise  the  question  as  to  the  authorship 
of  the  poems  of  Homer. 

AUBIGN4,    D',    J.    H.    M.      See    D'Au- 

BIGNft,  J.  H.  M. 


AUBIGNB,  d'be-nya\  Theodore  AgripplL 

d^  French  soldier  and  author:  b.  Saint  Maury 
(Saintonge),  8  Feb.  1552;  d.  Geneva,  29  April 
1630.  Early  in  life  he  embraced  the  Huguenot 
cause,  was  condemned  to  death  but  escaped  and 
was  sent  by  his  guardian  to  (jeneva  for  safety. 
In  1567  he  enlisted  under  Cx>nde.  He  fought 
under  King  Henry  IV,  King  of  France,  who 
made  him  a  gentleman  of  his  beddiamber;  but 
when  the  King,  thinking  it  necessary,  favored 
the  Roman  Catholics  more  than  the  Protestants, 
Aubigne  expressed  his  displeasure  with  little 
reserve,  and  lost  the  favor  of  Henry.  He  now 
retired  to  Geneva,  where  he  devoted  himself  to 
literary  pursuits.  He  produced  much  of  value 
to  literature  and  to  the  history  of  his  time. 
He  wrote  a  valuable  ^Histoire  Universelle, 
from  1550  to  1601  >  (3  vols.  foUo),  the  first 
volume  of  which  was  ordered  to  be  burned  by 
the  Parliament  of  Paris.  A  volume  of  sonnets 
and  other  poems,  under  the  title  ^Le  Prin- 
temps,^  also  bears  his  name.  The  group  of 
satirical  poems  ^Les  tragiques'  (1616)*  is  his 
greatest  work.  It  contains  sombre  descrip- 
tions of  the  religious  warfare  of  the  time.  His 
complete  works  were  edited  by  R^aume  and 
Caussade  (6  vols.,  1873-93),  the  ^Tragiques* 
by  Lalanne  (1857)  and  Reade  (1872)  ;  °L^His- 
toire  universelle'  by  Ruble  (1897).  Consult 
Guizot,  G.,  *Agrippa  d' Aubigne'  (Paris  1890) ; 
Macdowell,  *  Henry  of  Guiso  ana  Other  Por- 
traits' (New  York  1898) ;  Morillot,  <Discours 
sur  la  vie  et  les  oeuvres  d'Agrippa  d'Aubigni' 
(Paris  1885) ;  Rocherlave,  ^Agrippa  d  Au- 
bign6>  (Paris  1910). 

AUBLET,  6-bla',  Albert,  French  painter: 
b.  Paris  1851.  He  studied  historical  padnting 
under  (rerome;  won  a  first-class  medal  in  the 
Paris  Exposition  of  1889,  and  the  decoration 
of  the  Legion  of  Honor  in  1890.  His  first  great 
painting  was  ^The  Wash-room  of  the  Re- 
serves in  the  Cherbourg  Barracks,'  exhibited 
in  the  Salon  of  1879,  and  probably  his  most 
celebrated  one  is  the  ^ Meeting  of  Henri  III 
and  the  Due  de  Guise,'  shown  in  the  Salon  of 
1880.  He  is  a  chevalier  of  the  Legion  of 
Honor. 

AUBREY,  a'bri,  John,  English  antiquary: 
b.  Easton  Piersc  1626;  d.  1697.  He  published 
little,  'but  left  large  collections  of  manuscripts, 
which  have  been  used  by  subsequent  writers. 
He  collected  materials  for  the  ^Monasticon 
Angelicanum,'  and  afforded  important  assist- 
ance to  Wood,  the  Oxford  antiquary.  His 
^Miscellanies'  (1696)  contains  a  ^reat  deal  of 
curious  and  interesting  information,  but  also 
displays  much  credulity  and  superstition.  An- 
other work  of  his  was  published  in  1719  under 
the  title  of  the  ^Natural  History  and  Antiqui- 
ties of  the  County  of  Surrey.'  In  1898  ap- 
peared a  work  by  him  entitled  <  Brief  Lives 
Chiefly  of  Contemporaries,'  edited  by  Andrew 
Qark.  Consult  biography  by  J.  Britton  (Lon- 
don 1845)  and  essay  by  Masson  in  British 
Quarterly  Review  (Vol.  XXIV,  London  1857). 

AUBRIOT,  d'bre-6,  Hu^es,  a  ma>ror  of 
Paris,  who  figures  frequently  in  French  history. 
He  was  bom  in  Dijon  and  died  about  \3f2. 
He  is  first  heard  of  as  treasurer  under  Charles 
V.  In  1364  he  became  mayor  and  governor  of 
Paris.  Under  his  administration  some  of  the 
greatest  public  woiics  were  initiated.     He  laid 
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the  cornerstone  oi  the  Bastile  and  he  was 
responsible  for  the  building  of  the  Pont  Saint- 
Michel,  Le  Petit  Chatclet  and  the  completion 
of  some  of  the  most  important  fortifications 
of  the  city.  Later  he  is  heard  of  as  being 
accused  of  heresy  and  ivas  confined  in  his  own 
bastile.  His  sculptural  likeness  may  be  found 
to-day  on  the  fagade  of  the  Hotel  de  Villc  of 
Paris.  Consult  Eugrene  D^rcz,  <Hugo  Aubriot, 
Praepositus  Parisiensis  et  Urfanus  Praetor, 
1367-^1  >   (Paris  1902). 

AUBRY,  6'bre',  Charles  Marie  Barbe  An- 
toine,  French  jurist:  b.  Zabem,  Alsace,  20 
Tune  1803;  d.  Paris,  13  March  1883.  In  1870 
he  was  assistant  judge  of  the  tribunal  at  Strass- 
burg.  In  1872  he  became  councillor  of  the  Court 
of  Cassation  in  Paris,  a  position  he  held  until 
1878.  In  that  same  year  he  was  made  a  com- 
mander of  the  Legion  of  Honor.  Aside  from 
his  writings  on  jurisprudence,  which  rank  very 
high,  he  made  a  translation  of  Goethe's  < Faust.' 
His  chief  work  is  ^Cours  de  droit  civil  fran^ais 
d'apres  la  methode  de  Zachariae^  (8  vols.,  Paris 
18^76). 

AUBRY  DE  MONTDIDIER,  mon-de' 
deja,  French  knight  under  Charles  V.  supposed 
to  have  been  murdered  by  Richard  de  Macaire 
in  1371.  The  story  is  that  the  assassin  was  sus- 
pected on  account  of  the  fierce  animositv  the 
dog  of  the  murdered  man  showed  toward  him 
and  that  the  King  ordered  him  to  engage  in  a 
combat  with  the  animal.  The  result  was  that 
the  dog  killed  the  man,  becoming  famous  as 
^Aubry's  Dog,®  under  which  title  the  story 
became  a  popular  play.  Other  versions  were 
dramatized,  though  alwavs  with  the  same  gen- 
eral features,  one  of  these  plays,  a  popular 
melodrama,  being  presented  as  late  as  1816. 
This  last  play  was  translated  into  German  and 
presented  in  Vienna  and  Berlin  and  appeared 
at  the  Weimar  Theatre  in  1817,  of  which 
Goethe  was  manager,  the  leading  role  being 
played  by  a  large  poodle. 

AUBURN,  Ala.,  town  in  Lee  County,  60 
miles  northeast  of  Montgomery,  on  the  Western 
of  Alabama  Railroad.  The  Alabama  Poly- 
technic Institute,  founded  1872,  is  located  here. 
There  is  a  Carnegie  library.    Pop.  1,408. 

AUBURN,  Cal.,  city  and  county-seat  of 
Placer  County,  situated  on  the  Southern  Pacific 
Railroad,  36  miles  east  of  Sacramento.  It  was 
first  settled  in  1849  and  was  incorporated  as  a 
city  in  1888.  It  is  the  seat  of  the  Sierra  Normal 
College.  Gold  and  quartz  is  found  in  the 
vicinity  and  there  are  man^  quartz  mills.  The 
leading  industries  are  mining,  fruit-growing 
and  fanning.    Pop.  (1910)  2,376. 

AUBURN,  Ind.,  city  and  county-seat  of 
De  Kalb  County,  situated  on  branches  of  the 
Lake  Shore  &  M.  S.  and  the  Baltimore  &  O. 
railroads,  22  miles  north  of  Fort  Wayne.  It  has 
a  thriving  trade  in  grain,  live  stock,  etc.,  and 
its  chief  manufactures  are  furniture,  carriages, 
automobiles,  gas  engines,  windmills  and  stoves. 
Auburn  was  first  settled  in  1833,  became  a 
borough  in  1836  and  a  city  in  1900.  The  m^or 
and  other  officials  are  elected  biennially.  The 
buildings  of  note  are  the  city  hall,  the  Y.  M. 
C.  A.  Building,  the  Eckhart  public  library  and 
the  county  buildings.  The  waterworks  and 
electric  plant  are  owned  and  operated  l^  the 
municipality.    Pop.   (1910)   3,919. 


AUBURN,  Me.,  a  city  and  county-sisat  of 
Androscoggin  County,  on  the  west  bank  of  the 
Androscoggin  River,  on  the  line  of  the  Maine 
C.  and  Grand  Trunk  railroads,  34  miles  north 
of  Portland.  The  city  is  one  of  the  most  beauti- 
ful in  the  State.  It  rises  westerly  from  the  river 
in  almost  amphitheatre  form,  culminating  in 
beautiful  heights  known  as  the  Western  Prom- 
enade. These  heights  are  terraced  by  broad, 
handsome  avenues,  upon  which,  overlooking  the 
city,  are  elegant  residences  with  spacious  and 
well-kept  grounds.  The  view  from  the  summit 
of  these  heights  is  one  of  the  most  striking  in 
Maine.  The  beautiful  Androscoggin  River, 
with  its  waterfall  grand  and  picturesque,  flows 
through  the  valley  below,  the  two  thriving  cities 
of  Auburn  and  Lewiston  on  either  bank,  while 
broad  and  fertile  fields  dotted  with  comfortable 
farm  homes  stretch  to  the  north  and  east. 
Taylor  Pond  and  Lake  Auburn  lie  to  the  west 
and  are  justly  considered  among  the  most 
beautiful  lakes  of  Maine.  The  territory  of  the 
city  covers  an  area  of  65.4  square  miles. 

History. —  Auburn  is  an  old  town  and  has 
an  interesting  history.  Its  territory  is  a  part 
of  a  large  tract  of  land,  originally  known  as 
Bakerstown,  granted  by  the  general  court  of 
Massachusetts  in  1765.  It  was  settled  as  early 
as  1786  and  Auburn  was  incorporated  as  a 
town  in  1842,  and  as  a  city  in  1869. 

Industries.— Its  largest  single  industry  is 
the  manufacture  of  boots  and  shoes,  and  in  this 
branch  of  manufacture  it  is  one  of  the  fore- 
most cities  in  the  coimtry.  Its  industries  in- 
clude cotton  mill,  last,  box  and  carriage  fac- 
tories, machine  shops,  shoe  findings,  dairy 
products,  beef  and  packing  houses,  marble  and 
foundry  products,  lumber, '  shuttles  and  spools. 
The  United  States  census  of  manufactures  for 
1914  recorded  84  establishments  of  factory 
grade,  employing  5,247  persons,  of  whom  4,811 
were  wage  earners^  receiving  $2,855,000  an- 
nually in  wages.  The  capital  invested  aggre- 
gated $6,020,000,  and  the  year's  output  was 
valued  at  $13,840,000;  of  Uiis  $5,154,000  was 
added  by  manufacture. 

Banks^ — There  are  two  national  banks  and 
two  savings  banks  located  here.  The  capital 
stock  of  the  two  national  banks  is  $350,000; 
surplus,  $138,378.  The  deposits  in  the  savings 
banks,  about  $2,500,000. 

Government. —  The  commission  form  of 
government  has  been  put  in  operation  and  has 
proved  much  more  satisfactory  than  the  old 
form  of  municipal  government  with  a  mayor, 
a  board  of  aldermen  and  a  board  of  common 
councilmen.  The  city  owns  its  waterworks. 
The  assessed  valuation  of  the  real  and  personal 
property  according  to  latest  obtainable  reports 
is  $11,026,007;  rate  of  taxation  20  mills;  bonded 
debt  $462,700;  floating  debt  $46,500. 

Churches  and  Schools.— The  city  has 
nine  churches,  one  of  them  organized  as  early 
as  1807,  supported  by  the  following  denomina- 
tions :  Baptist,  Free  Baptist,  Universalist,  Epis- 
copal, Methodist,  Congregational  and  Catholic. 
The  city  has  a  school  population  of  about  5,000. 
School  accommodations  are  furnished  absolutely 
free  from  the  Idndergarten  to  the  completion 
of  the  high  school  course.  Excellent  buildings, 
commodious,  well  appointed  and  equipped  with 
modem  improvements  are  distributed  over  the 
city  suflicient  for  the  full  accommodation  of 
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all  the  pupals  in  tlie  pnmary,  intermediate, 
grammar  and  high  school  grades.  At  the  head 
of  the  public  school  system  stands  the  Edward 
Little  High  School,  a  noted  institution  having 
its  origin  in  the  old  Lewiston  Falls  Academy, 
incorporated  in  1834.  In  addition  to  the  public 
schools  there  is  a  Catholic  parochial  school  of 
564  scholars,  supported  solely  by  the  Catholic 
portion  of  the  population.  There  is  also  an 
excellent  free  public  library.  The  city,  generally 
speaking,  is  thriving  and  prosperous.  Its  popu- 
lation is  composed  largely  of  skilled  workmen 
who  own  their  own  homes  and  are  permanent 
residents.  The  streets  are  wide  and  well  paved, 
regularly  laid  out,  and  in  the  residential  sections 
adorned  with  beautiful  shade  trees.  There  is 
an  excellent  and  extensive  electric  street  rail- 
way, two  large  and  centrally  located  hotels, 
a  beautiful  public  park,  a  handsome  and  com- 
modious set  of  county  buildings  in  which  are 
located  the  Supreme  Court  rooms  and  all  the 
county  officesi  and  the  railroad  facilities  and 
connections  with  all  parts  of  the  country  are  of 
the  best.  The  city  is  connected  with  the  city 
of  Lewiston  (q.v.),  located  immediately  across 
the  river,  by  four  large  iron  bridges,  and  the 
two  cities  are  so  closely  related  socially  and  in 
a  business  way  that  they  form  practically  one 
community  and  are  known  as  the  Twin  Cities 
of  Maine.  Pop.  (1842,  at  the  time  of  its  incor- 
poration as  a  town)  about  2,000;  (1869,  at  the 
time  of  its  incorporation  as  a  city)  6,169; 
(1910)  15,064;  (1914)  16,000. 

AUBURN,  N.  Y.,  city  and  county-seat  of 
Cayuga  County,  on  Owasco  River,  the  outlet 
of  Owasco  Lake,  and  on  the  New  York  Cen- 
tral, Lehigh  Valley,  and  Central  New  York 
Southern  steam  railroads,  25  miles  southwest  of 
Syracuse.  Interurbaa  trolley  lines  connect  with 
Rochester  and  Syracuse,  and  local  trolley  lines 
with  the  beautiful  Owasco  Lake  and  picturesque 
neighborhood.  Auburn  was  first  settled  in  1793 
by  Col.  John  Hardenbergh,  and  was  called 
Hardenbergh's  Comers ;  in  1805  the  name  was 
changed  to  Auburn,  and  it  was  selected  as  the 
county-seat;  in  1815  it  was  incorporated  as  a 
village  and  in  1848  became  a  city.  Auburn  was 
the  home  of  the  late  William  H.  Seward,  and 
the  Seward  mansion  is  one  of  the  city's  at- 
tractions. The  city  is  situated  in  the  heart  of 
the  Empire  State  lake  country.  One  can  leave 
Auburn  every  morning  during  a  vacation  period 
and  visit  a  different  lake  each  day,  and  return 
to  the  city  before  nightfall.  Owasco  Lake,  the 
nearest  and  most  accessible  of  the  lakes,  is  a 
picturesque  expanse  of  water,  two  miles  from 
the  city,  12  miles  long.  In  the  vicinity  are 
excellent  State  roads  with  ample  and  up-to-date 
gara^  and  hotel  accommodations.  It  is  a 
beautiful  summering  place,  where  fishing,  boat- 
ing, yachting,  bathing,  canoeing  and  sports  at 
the  lake  are  the  favorite  amusements.  There 
is  the  Burtis  Auditorium  seating  about  3,000 
people  for  indoor  entertainment,  and  a  number 
of  other  theatres.  There  are  two  country  clubs, 
one  city  club  and  numerous  fraternal  organ- 
izations that  own  their  own  buildings.  Auburn 
is  a  shopping  centre  with  modem  stores  and  is 
an  industrial  centre  with  174  factories,  employ- 
ing 8,110  people.  The  largest  industry  is  a 
manufactory  of  agricultural  implements  which 
exports  its  goods  to  every  part  of  the  world; 
other  industries  of  almost  equal  importance  are 


carpet,  rug  and  dioe  factories,  Woolen  mills, 
cordage,  twine  and  rope  works ;  the  Diesel  oil 
and  steam  engines,  and  auto  appliances  are 
made  here.  The  United  States  census  of  manu- 
factures for  1914  recorded  123  establishments 
of  factory  grade,  employing  6^627  persons  of 
whom  5,769  were  wage  earners,  receiving 
$3,578,000  annually  in  wages.  The  capital  in- 
vested was  $23,129,000,  and  the  value  of  the 
year's  output  was  $16,686^000;  of  this  $6,896,000 
was  the  value  added  by  manufacture.  The  city 
has  a  progressive  Chamber  of  Commerce,  two 
savings  banks,  two  private  banks,  two  national 
banks  and  one  trust  company.  The  city  con- 
tains a  number  of  unusually  nne  private  homes 
with  attractive  grounds,  including  Italian  and 
English  gardens;  fine  public  and  private  build- 
ings ;  churches  of  practically  all  denominations ; 
a  municipal  and  general  hospital;  courthouse; 
United  States  government  building;  State  ar- 
mory, which  is  the  headquarters  of  Company  M 
of  the  National  Guard;  State  prison;  two 
libraries,  and  a  fine  Woman's  Educational  and 
Industrial  Union  building,  one  of  the  largest 
and  best  equipped  in  the  United  States;  there 
are  12  up-to-date  public  schools  and  one  high 
school;  there  are  four  Roman  Catholic  parish 
schools.  ^  Auburn  is  also  the  seat  of  the  Aubum 
Theological  Seminary  (Presbyterian),  which, 
with  its  fine  buildings,  the  Welch  Memorial, 
and  Dodge  LibraiTj  Morgan  Hall  and  Willard 
Chapel,  and  the  SiUiman  Club  House,  forms 
another  interesting  feature  of  the  city.  The 
seminary  maintains  a  summer  school  for  lay- 
men as  well  as  the  regular  student's  theological 
course  during  the  remainder  of  the  year.  Thie 
city  maintains  a  first-class  paid  fire  department, 
and  the  municipality  owns  and  operates  its  own 
waterworks.  Pop.  (1910)  34,668;  (1914)  36,500. 
AUBURN,  Neb.,  dty  and  county-seat  of 
Nemaha  County,  situated  on  the  Nemaha  River 
and  on  the  Missouri  P.  and  the  Chicago,  B.  & 
p.  railroads,  65  miles  south  of  Omaha.  It  was 
first  settled  in  1861,  became  a  borough  in  1884 
and  a  city  in  1890.  It  is  in  a  rich  agricultural 
region  and  has  large  fruit  packing  and  canning 

1>lants  and  a  fiour  mill.  The  waterworks  and 
ighting  system  are  owned  by  the  city.  Pop. 
(1910)  2,729. 

AUBURN  THEOLOGICAL  SEMI. 
NARY,  a  Presbyterian  institution  in  Auburn, 
N.  Y. ;  founded  in  1818  by  the  Synod  of  (Geneva, 
incorporated  in  1820.  The  course,  desimea 
primarily  for  college  graduates,  is  for  three 
years.  At  the  close  of  1915  it  had  12  professors 
and  instructors,  64  students,  36,315  volumes  in 
the  Ubrary,  grounds  and  buildings  valued  at 
$300,000;  endowment,  $790,000;  productive 
funds,  $793,770;  income,  $43,279.  Its  graduates 
then  numbered  1,778. 

AUBUSSON,  Pierre  <f,  French  crusader 
and  gn^and  master  of  the  Order  of  Saint  John 
of  Jerusalem:  b.  1423;  d.  1503.  As  a  mere  boy 
he  fought  against  the  Turks  in  Hungary,  under 
Duke  Albert  of  Austria.  After  campaigning^ 
against  the  Swiss  in  1444  he  went  to  Rhodes 
and  became  a  member  of  the  Order  of  Saint 
John,  where  he  distinguished  himself  in  fighting 
the  Saracens.  In  1476  he  was  elected  grand 
master  and  four  years  later  he  defended  Rhodes 
successfully  against  an  attack  delivered  by  the 
Turks  under  the  personal  command  of  Moham- 
med II.     In  1489  the  Pope  rewarded  him  by 
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.  maldng  him  a  cardinal,  not  only  on  account  of 
his  military  feats,  but  because  of  his  endeavors 
to  organize  a  powerful  league  of  all  the  Chris-* 
tian  nations  against  the  Turks,  for  which  he 
was  often  called  <the  Shield  of  the  Church.^ 
Consult  Bounhours,  /Historie  de  Pierre  d'Au- 
busson>  (The  Hague  1793),  and  Streck,  ^Pierre 
d'Aubusson>   (Chemnitz  1872). 

AUBUSSON,  o'bu'son',  France,  capital  of 
the  arrondissement  of  the  same  name  in  the 
department  of  Creuse.  It  is  situated  on  the 
Creuse  River,  on  the  Orleans  Railroad,  and  is 
especially  noted  for  the  carpets  manufactured 
in  its  factories.    Pop.  (1911)  7,211. 

AUBUSSON  TAPESTRY.  See  Tapes- 
tries. 

AUCAS8IN  AND  NICOLBTTB,  one  of 

the  earliest  and  by  far  the  best  of  the  efforts 
of  French  creative  fancy  to  imitate  the  Oriental 
and  Latin  tales  that  had  won  public  favor  in 
translations,  belongs  probably  to  the  12th  cen- 
tury and  illustrates  a  type  of  story-telling  that 
grew  in  favor  up  to  the  15th  century,  with  pro* 

fressive  elimination  of  the  lively  verses  that  are 
ere  interspersed  in  the  prose.  The  story  re- 
counts the  fresh,  though  not  altogether  ixmo- 
cent,  love  of  Aucassin,  son  of  the  French  Count 
of  Beaucaire,  for  Nicolette,  captive  daughter  of 
a  king  of  Qirthage.  The  author  who  is  un- 
known seems  to  have  had  democratic  sym- 
pathies that  distinguish  him  from  his  fellow 
raconteurs  and  associate  him  politically  with 
such  writers  of  the  13th  century  as  Ruteboeuf 
and  Jean  de  Meung.  The  pitiful  lot  of  serfs 
under  landlord  oppression  stirs  him  to  a  palpi- 
tating: sympathy.  On  the  other  hand  tfiere  is 
a  damtiness  In  the  description  of  Nicolette  as, 
greatly  daring  in  her  girlish  love,  she  makes  her 
way  by  an  improvised  cord  from  her  chamber 
window,  through  darkness  and  brambles,  to  the 
tower  where  Aucassin  lay  prisoner.  *She  felt 
that  the  old  woman  who  was  with  her  slept. 
She  put  on  a  dress  of  silk  cloth  that  she  had. 
very  good.  She  took  sheets  and  towels  and 
knotted  them  together  and  made  a  cord  as  long 
as  she  could  and  she  tied  it  to  the  pillar  of  the 
window  and  on  it  slid  down  toward  the  garden. 
She  held  her  robe  with  one  hand  before  and  the 
other  behind.  And  she  tore  herself  on  the 
brambles  that  were  great  over  the  erass  and  she 
went  along  the  garden.  Her  blond  hair  was  in 
little  curls  and  her  eyes  were  bright  and  smil- 
ing, her  face  regular,  her  nose  slender  and  well 
placed,  her  lips  redder  than  cherry  or  rose  in 
summer  and  teeth  small  and  white.  .  .  .  And 
she  had  a  slender  waist  that  you  could  clasp  in 
your  two  hands,  and  the  daisy  flowers  that  she 
bent  with  the  toes  of  her  feet  so  that  they  lay 
low  under  the  daintiness  of  her  feet  were  just 
black  beside  her  feet  and  her  legs,  so  pure  white 
was  that  girl.»  There  is  no  other  French  prose 
to  rival  this  for  more  than  two  centuries. 
There  is  a  beautiful  translation  by  A.  Lang. 
Benjamin  W.  Wells. 
AUCH,  6sh,  France,  capital  of  the  depart- 
ment of  Gen,  55  miles  west  of  Toulouse.  It 
consists  of  a  lower  and  upper  town  united  in 
several  places  by  flights  of  steps.  The  streets 
generally  are  steep  and  narrow.  It  is  the  seat 
of  an  archbishop,  a  prefect,  and  has  a  Court  of 
Assizes,  and  has  tribunals  of  first  instance  and 
of  commerce,  a  lyc^,  training-colleges  and  a 


lunatic  asylum.  The  manufactures  include 
agricultural  implements,  leather,  vinegar,  plaited 
sandals,  and  there  is  a  trade  in  brandy,  wine, 
cattle,  poultry  and  wool;  there  are  quarries  of 
building-stone  in  the  neighborhood.  Poa  about 
9,000. 

AUCHMUTY,  ok-mu-ti  or  a-mu-ti,  S» 
Samuel,  British  soldier,  son  of  the  Rev.  Dr.. 
Samuel  Auchmuty:  b.  New  York  1756;  d. 
Ireland,  11  Aug.  1822.  He  graduated  from 
Kings,  now  Columbia,  College,  in  New  York 
dty,  in  1775,  after  which  he  entered  the  British 
army  and  fought  against  the  Continentals, 
notably  at  White  Plains  and  in  the  battle  of 
Brooklyn.  After  the  termination  of  British 
operations  in  America,  he  went  to  India,  in 
1783,  where  he  served  until  1796.  In  February, 
1807,  he  was  in  command  of  the  British  forces 
which  stormed  the  South  American  city,  Mon- 
tevideo. He  was  now  promoted  to  the  rank  of 
major-general  and  for  the  next  three  years 
was  commander-in-chief  of  the  British  forces 
in  Madras,  during  which  period  he  commanded 
operations  against  the  Java  Settlements.  Just 
before  his  death  he  was  commander-in-chief 
of  the  British  army  in  Ireland. 

AUCHTBRARDER,  ouh'tir-§r-d«r,  Perth- 
shire, Scotland,  the  villa^  in  which  orig- 
inated the  popular  agitation  that  lead  to 
the  disruption  m  the  Chuich  of  Scotland  and 
to  the  establishment  of  the  Free  Church.  It 
was  the  centre  of  a  thriving  textile  industry,  to 
which  has  since  been  added  the  manufacture  of 
amculturat  implements.  Pop.  (1911)  3,175.. 
Consult  <The  Auchterarder  Case>  (Edinburgh 
1842). 

AUCKLAND,  George  Bden,  Earl  of, 
governor-general  of  India,  son  of  William 
Eden,  Lord  Auckland:  b.  25  Aug.  1784;  d.  1 
/an.  1849.  He  was  called  to  the  bar  in  1809; 
m  1814  he  succeeded  his  father  as  Lord  Auck- 
land. In  1833  he  was  appointed  president  of 
the  Board  of  Trade  and  master  of  the  mint, 
under  Earl  Grey's  administration.  These  offices 
he  held,  with  the  exception  of  a  few  months, 
during  which  he  was  First  Lord  of  the  Ad- 
miralty, until  1835,  when  he  was  appointed 
governor-general  of  India,  on  which  occasion 
He  was  made  a  Knight  of  the  Grand  Cross  of 
the  Bath,  being  created  eari  in  1839.  In  1841  he 
returned  to  England.  In  1846  he  again  became 
First  Lord  of  the  Admiralty,  which  office  he 
held  until  his  death. 

AUCKLAND,  William  Bden,  Lord,  Eng- 
lish statesman:  b.  1744;  d.  28  May  1814.  He 
was  educated  at  Eton  and  Oxford  and  called 
to  the  bar  in  1768.  Four  years  later  he  was 
appointed  Under-Secretary  of  State  and  one  of 
the  directors  of  Greenwich  Hospital.  In  1778 
he  was  nominated,  with  the  Earl  of  Carlisle 
and  Caovemor  Johnstone,  a  commissioner  to 
treat  with  the  insurgent  American  colonists,, 
but  this  mission  was  not  attended  with  suc- 
cess. In  1785  he  was  sent  as  minister  plenipo* 
tentiary  to  the  court  of  France,  where  he  con- 
cluded a  commercial  treaty  with  that  coimtry 
in  the  following  year.  In  1788  he  was  sent  as 
Ambassador  to  Spain  and  on  his  return,  Octo- 
ber, 1789,  he  was  created  an  Irish  peer  as  Baron 
Auckland,  being  created  a  British  baron  four 
years  later.  In  1790  he  became  Ambassador  to 
Holland.  From  1798  to  1801  he  was  joint 
Postmadter-(jeneral.     Among  his  writings  are  j 
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<The  Principles  of  Penal  Law>  (1772) ;  <Re- 
marks  on  the  Apparent  Circumstances  of  the 
War>  (1795) ;  <  Speech  in  Support  of  the  Union 
with  Ireland>   (1800). 

AUCKLAND,  New  Zealand,  a  province 
forming  the  northern  part  of  North  Island,  and 
with  an  area  of  25,746  square  miles.  Auckland, 
a  city  and  capital  of  the  province,  and  formerly 
capital  of  New  Zealand,  is  situated  on  the 
northeast  coast  of  North  Island  at  the  mouth 
of  an  arm  of  Hauraki  Gulf,  1,350  miles  from 
Sydney,  Australia.  It  stands  upon  a  cluster  of 
extinct  volcanoes.  In  the  city  and  its  suburbs 
there  are  evidences  of  as  many  as  63  points  of 
eruption,  making  the  narrow  ithmus  a  fruitful 
field  for  the  study  of  volcanic  formations.  It 
has  two  excellent  harbors,  one  at  Waitemata 
and  one  six  miles  distant  at  Manukan  on  the 
opposite  side  of  the  isthmus.  The  former  is 
one  of  the  finest  in  New  Zealand.  There  are 
numerous  wharves  and  two  graving  docks,  one 
of  which,  the  Calliope  dock,  opened  in  1887,  is 
one  of  the  largest  in  the  south  seas,  admitting 
10,000-ton  steamers.  Connected  by  steamer 
with  Australia,  South  Africa,  Great  Britain, 
San  Francisco  and  the  Pacific  Islands  and  by 
rail  with  the  chief  towns  of  the  island,  the  city 
has  a  large  and  increasing  trade,  valued  at 
about  $40,000,000  annually;  361  vessels  of  856,317 
tons  burden  entered  and  241  of  554,815  tons 
cleared  the  port  in  1913.  The  site  is  fine  and 
there  are  numerous  handsome  public  buildings, 
including  churches,  fine  schools,  an  excellent 
public  library  containing  the  Grey  collection  of 
manuscripts,  a  museum  and  the  Auckland  Uni- 
versity College.  Chief  manufacturing  interests 
are  ship-building  yards,  sugar  refineries,  rope 
factories,  boiler  works,  etc.  Its  lumber  in- 
dustry, taking  advantage  of  the  wide  rivers 
down  which  logs  can  be  floated,  is  a  very  pros- 
perous one,  as  is  also  its  trade  in  Kauri  gum. 
The  government  is  municipal.  For  the  year 
1917,  the  municipal  electric  plant  showed  a  good 
increase,  selling  1,872,938  units  valued  at  $75,- 
168,  as  compared  with  1,601,292  units,  value 
$63,795.  for  1916.  There  is  a  United  States  con- 
sulate here.  Pop.  (1911)  with  suburbs,  102,676; 
(1913)   113,334. 

AUCKLAND  ISLANDS,  a  eroup  of 
islands  in  the  Pacific  Ocean,  200  miles  to  the 
south  of  New  Zealand,  lat.  50'  31"  S.,  long.  166' 
19"  E.  The  largest  island  is  about  30  miles 
long  by  15  broad,  and  is  covered  with  dense 
vegetation.  They  were  'discovered  in  1806,  and 
settled  in  1849  by  the  British.  At  present  they 
are  almost  entirely  uninhabited,  and  serve  as  a 
station  for  whaling  ships.  The  New  Zealand 
government  maintains  a  station  on  the  largest 
island  as  a  haven  for  shipwrecked  sailors. 

AUCTION  and  AUCTIONBBR.  An 
auction  is  a  public  sale  of  property  to  the 
highest  bidder.  It  is  not  material  how  the  sale 
is  conducted,  whether  by  public  outcry  or  other 
manner.  The  essential  part  is  the  selection  of 
a  purchaser  from  a  number  of  bidders.  Cata- 
logues describing  the  property  are  usually 
pnnted,  the  terms  of  the  sale  are  also  usually 
stated  in  the  catalogue.  Auctions  are  generally 
conducted  by  persons  licensed  for  that  purpose. 
Bidders  may  be  employed  by  the  owner  of  the 
property,  if  it  be  done  bona-fide  and  to  prevent 
a  sacrince  of  the  property  under  a  given  price, 
but  where  the  bidding  is  fictitious  and  by  com- 


bination with  the  owner  to  mislead  the  judg-  . 
ment  or  inflame  the  zeal  of  others,  it  wotild  be 
a  fraudulent  and  void  sale.  Unfair  conduct  on 
the  part  of  the  purchaser  will  void  the  sale 
Misdescription  of  property  sold  will  void  the 
sale  if  it  is  material.  An  auctioneer  cannot  bid 
for  himself ;  he  cannot  deny  his  principal's  title; 
he  cannot  sell  at  private  sale ;  he  has  ordinarily 
the  power  to,  collect  the  purchase  price  of  goods 
sold  from  the  buyer.  The  auctioneer  must  use 
ordinary  care  and  skill  in  the  discharge  of  his 
duties,  and  like  other  agents  he  must  obey  the 
instructions  he  receives  from  the  owner  of 
property  sent  him  for  sale.  An  auctioneer, 
according  to  the  weight  of  authority,  who  sells 
stolen  property  is  liable  to  the  owner,  notwith- 
standing that  the  goods  were  sold  by  him,  and 
the  proceeds  paia  over  to  the  thief  without 
notice  of  the  felony.  An  auctioneer  is  also 
liable  for  want  of  care  of  the  goods  while  in 
his  possession.  The  auctioneer  has  a  lien  upon 
the  goods  for  the  charges  of  the  sale,  and  for 
his  commission.  He  is  the  agent  of  the  seller, 
and,  for  the  same  purposes,  of  the  buyer.  Con- 
sult Bateman,  ^Treatise  on  the  Law  of  Auc- 
tions>  (7th  ed.,  London  1895.) 

AUCTION  BRIDGE.    See  Bridge. 

AUCUBA,  a'ku-ba,  a  genus  containing 
three  species,  of  which  A.  japonica  is  the  best 
known.  They  belong  to  the  Comae eae  family. 
The  species  mentioned  is  a  dicccious  evergreen 
laurel-like  shrub  of  many  varieties,  native  of 
China  and  Japan,  largely  planted  on  lawns  and 
in  shrubberies.  It  withstands  the  dust,  smoke 
and  gases  of  cities  remarkably  well,  but  is  not 
hardy  in  the  Northern  States.  The  plants  bear 
purple  flowers  in  summer  and  are  particularly 
beautiful  when  bearing  their  scarlet  berries 
which  ripen  in  early  spring.  They  are  easily 
propagated  by  seed,  or  by  green  wood  cuttings, 
and  succeed  in  half  shade  where  the  soil  is 
good,  friable,  moist,  but  well-drained. 

AUD-ffi'US  (Syrian  Udo),  the  founder  of 
a  religious  sect  called  Audians,  which  held  an- 
thropomorphic views,  and  was  established  under 
the  following  circumstances:  Audius  (b.  at  the 
end  of  3d  century ;  d.  370)  was  a  Mesopotamian, 
of  singular  punty  and  severity  of  character. 
He  became  disgusted  with  the  Syrian  clergy, 
and  on  expressing  his  opinion  with  more  firm- 
ness than  discretion,  was  excommunicated; 
when  a  considerable  number  of  sympathizers 
^thered  around  him  and  constituted  themselves 
mto  a  church.  But  this  sect  could  not  long 
withstand  the  persecutions  to  which  it  was  ex- 
posed, and  died  almost  at  the  same  time  as  its 
founder,  who  passed  the  latter  part  of  his  life 
in  exile  in  Scythia,  where  he  converted  many 
pagans  to  Christianity  by  the  force  of  his 
teachings,  and  the  moral  beauty  of  his  ascetic 
Ufe. 

AUDE,  dd,  a  maritime  department  in  the 
south  of  France;  area,  2.433  square  miles.  It 
is  mainly  covered  by  hills  belonging  to  the 
Pyrenees  or  the  Cevennes,  and  is  traversed  by 
a  valley  drained  by  the  Aude.  The  loftier  dis- 
tricts arc  bleak  and  unproductive;  the  others 
tolerably  fertile,  yielding  good  crops  of  grain. 
Its  capital  is  Carcassonne.    Pop.  about  311,000. 

AUDB,  a  river  of  France,  which  rises  in 
the  east  Pyrenees,  in  the  department  of 
Pyrenees   Orien talcs,    and   after   a   course   of 
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nearly  130  miles,  falls  into  the  Mediterranean. 
It  receives  several  affluents,  of  which  the 
principal  is  the  OrbieiL 

AUDEBERT,  od-bar",  Jean  Baptiste, 
French  naturalist  and  engraver:  b.  Rodiefort 
1759;  d.  1800.  The  first  work  was  <Histoire 
Naturelle  des  Singes,  des  Makis,  et  des 
Galdopitheques>  (1800),  in  which  he  shows 
himself  an  able  draughtsman,  engraver  and 
writer.  Natural  history  was  greatly  benefited 
by  his  work,  the  splendor  of  which  was 
astonishing.  His  ^Histoire  des  G>libris,  des 
Oiseaux-Mouches,  des  Jacamars,  et  des 
Promerops'  (1802),  is  esteemed  the  most 
complete  work  that  has  appeared  in  this  depart- 
ment. Fifteen  copies  were  struck  off  with 
golden  letters.  He  changed  the  color  of  his 
impressions  in  different  ways  to  increase  the 
splendor  of  the  patterns. 

AUDHUMLA,  ou-dhoom'-la,  a  cow  in 
Scandinavian  mythology:  she  licked  away  the 
frosts  in  the  spring,  she  breathed  warmth  into 
the  icy  abyss  and  brought  forth  Buri,  father  of 
Borr,  who  was  the  father  of  Odin.  Upon  her 
milk  subsisted  the  giant  Ymir. 

AUDIPFRET-PASQUIER,  6'de-fra'p%s^ 
kySi\  Edm6  Armand  Gaston,  Due  d',  French 
statesman:  b.  Paris  1823;  d.  1905.  He  was 
president  of  the  National  Assembly  in  1875. 
He  was  president  of  the  Senate  1876-79.  He 
was  elected  to  the  French  Academy  in  1878. 

AUDIOMETER,  for  the  measurement 
of  hearing,  an  instrument  devised  by  Professor 
Hughes,  the  English  inventor  of  the  micro- 
phone. Among  its  constituent  parts  are  an 
mduction  coil,  a  microphone  key  and  a  tele- 
phone. The  audiometer  has  been  materially 
modified,  and  is  now  principally  used  for 
obtaining  a  balance  of  induction  from  two 
electric  coils  acting  upon  a  third.  A  scale  is 
provided  to  show  the  extent  of  the  movement. 
A  varying  or  interrupted  current  being  passed 
through  me  two  outer  coils,  the  preponderating 
current  will  produce  the  most  induction  if  the 
central  coil  is  equidistant.  It  can  always  be 
moved  to  such  a  point  that  there  will  be  no 
inductive  effect,  one  counteracting  the  other. 
Thus  its  position  measures  the  relative  induc- 
tion. A  telephone  is  in  circuit  with  the  inter- 
mediate coil  and  is  used  to  determine  when  its 
position  is  such  that  no  current  is  induced 
m  it. 

AUDIPHONE,  an  invention  to  assist  the 
hearing  of  partially  deaf  persons  in  whom  the 
auditory  nerve  is  not  entirely  destroyed.  The 
instrument,  made  of  a  thin  sheet  of  ebonite  rub- 
ber or  hard  vulcanite,  is  about  the  size  of  a 
palm  leaf  fan,  with  a  handle  and  strings  at- 
tached to  bend  it  into  a  curving  form,  and  a 
small  damp  for  fixing  the  string  at  the  handles. 
The  audiphone  is  pressed  by  the  person  using  it 
against  his  upper  front  teeth,  with  the  convex 
side  outward;  when  so  placed  it  communicates 
the  vibrations  caused  by  musical  sounds  or  ar- 
ticulate speech  to  the  teeth  and  bones  of  the 
skull,  thence  to  the  organs  of  hearing.  For 
different  sounds  it  requires  to  be  focused  to 
different  degrees  of  convexity.  A  simple  strip 
of  fine  glazed  mill-board  has  been  recommended 
by  some  experimenters  as  cheaper  and  equally 
serviceable;  and  birch  wood  veneer  has  been 
used  with  success  for  the  same  purpose.    The 


ear  tnunpet  and  modem  electric  devices  have 
to  a  great  extent  supplanted  the  audiphone. 

AUDIT,  a  term  denoting  an  examination 
into  accounts  or  dealings  with  money  or  prop- 
erty, along  with  vouchers  or  other  documents 
connected  therewith,  especially  by  proper 
officers,  or  persons  appointed  for  the  purpose. 
Also  the  occasion  of  receiving  the  rents  from 
tenants  on  an  estate. 


AUDITING. 
AUDITION. 


See  Accounting. 
See  Ear;  Hearing. 


AUDITOR*  Term  now  commonly  applied 
to  expert  accountants  who  examine  and  state 
the  accounts  of  government  departments,  cor- 
porations, etc.  An  auditor  is  an  officer  of  the 
government,  whose  duty  it  is  to  examine  the 
accounts  of  officers  who  have  received  and  dis- 
bursed public  moneys  by  lawful  authority.  In 
practice  an  auditor  is  an  officer  of  the  court, 
assigned  to  state  the  items  of  debit  and  credit 
between  the  parties  in  a  suit  where  accounts 
are  in  question,  and  exhibit  the  balance.  They 
mzy  be  appointed  either  bv  courts  of  law  or 
equity.  They  are  appointed  at  common  law  in 
actions  of  account,  and  in  many  of  the  States 
in  other  actions,  under  statutory  regulations. 
The  auditor's  report  must  state  a  special  ac- 
count, 4  Yeates,  renn.  514,  givin^g  items  allowed 
and  disallowed,  5  Vt.  70,  but  it  is  sufficient  if  it 
refer  to  the  account,  and  it  is  their  duty  to 
report  exceptions  to  their  decisions  of  questions 
taken  before  them  to  the  court,  and  exceptions 
must  be  taken  before  them,  4  Cranch,  U.  S. 
508;  22  Bart  N.  Y.  39;  unless  apparent  on  the 
face  of  the  report  The  report  of  the  auditor 
as  to  facts  is  final  in  some  of  the  States,  imless 
impeached  for  fraud,  misconduct  or  very 
evident  error.  When  the  report  is  set  aside  in 
whole  or  in  part,  it  may  be  referred  back  or 
may  be  rectified  by  the  court,  or  accepted  if  the 
party  in  favor  of  whom  the  wrong  decision  is 
made  remits  the  item. 

Treasury  Auditors.— In  the  United 
States  Treasury  Department  there  are  six 
auditors,  one  for  this  department  itself  while 
the  others  audit  the  accounts  of  the  Army, 
Interior,  Post-office,  War  and  State  and  other 
departments.^  These  auditors  decide  whether 
accounts  against  the  government  are  submitted 
in  the  proper  form,  but  if  differences  of  opinion 
arise  appeal  may  be  made  to  the  Comptroller 
of  the  Treasury. 

State  Auditors.—  Most  of  the  State  Con- 
stitutions provide  for  auditors  who  shall  audit 
the  public  accounts  and  perform  whatever  other 
duties  are  prescribed  by  the  statutes.  These 
officers  are  usually  elected,  in  New  Jersey, 
Tennessee  and  Virginia  the  election  being  try 
joint  ballot  of  the  legislature.  In  Colorado, 
Oklahoma  and  Pennsylvania  two  successive 
terms  are  prohibited.  Often  the  auditor  is  a 
member  of  the  State  executive  boards,  such  as 
the  board  of  taxes,  etc. 

Local  Auditors.— In  Indiana,  Iowa,  Min- 
nesota, Ohio  and  South  Dakota  the  county 
auditors  are  elective  and  in  about  one- third 
of  the  States  the  county  auditors  are  regular 
county  officers.  County  auditors  also  are  found 
regularly  in  Califorma,  Mississippi,  Nevada, 
New  Jersey,  South  Carolina  and  Washington, 
and  such  officials  may  be  found  also  in  the 
larger  counties  of  Kansas,  Michigan,  New 
York,  Fennsylvani?^  apd,  Utah.    It  is  th^.^ut; 
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of  these  auditors  to  keep  accounts  of  recdpts 
and  expenditures,  to  issue  warrants  for  the 
expenditures  of  the  county,  to  prepare  tax 
lists,  and  sometimes  to  assess  property  for 
purposes  of  taxation.  In  some  States  the 
county  clerks  act  as  accountants  and  auditors 
and  in  several  States  the  county  commissioners 
or  board  of  supervisors  audit  the  accounts.  In 
New  England  the  boards  of  selectmen  usually 
examine  town  and  township  accounts,  while  in 
the  Middle  Atlantic  and  North  Central  States 
this  work  is  performed  by  the  town  boards. 
In  Kansas,  Minnesota,  Nebraska,  North 
Dakota,  Ohio,  South  Dakota,  Wvoming, 
and  partially  in  Massachusetts  and  New 
York,  a  centralized  system  of  auditing 
county  and  town  accounts  has  been  put  into 
operation.  Consult  Beard,  C.  A.,  ^American 
Government  and  Politics >  (New  York  1911), 
and  ^American  City  Government^  (New  York 
1912) ;  Fairlie,  J.  A.,  ^ Local  (Government  in 
Counties,  Towns  and  Villages^  (New  York 
1906);  Hart,  A.  B.,  <  Actual  (k)vemment> 
(New  York  1908)  ;  Renick,  E.  I.,  «Cx)ntrol  of 
National  Expenditures,^  in  Political  Science 
Quarterly,  Vol.  VI,  pp.  248-81  (1891)  ;  Thorpe, 
F.  N.,  *  Federal  and  State  Constitutions' 
(Washington  1909).  For  the  law  as  to  auditors 
in  England  consult  Pixley,  ^Auditors:  their 
Duties  and  Responsibilities*    (London  1896). 

AUDITORY  CANAL.    See  Ear. 

AUDITORY,  or  EIGHTH,  NERVE, 
the  nerve  of  hearing,  and  of  the  sense  of  posi- 
tion. It  has  its  origin  in  two  distinct  portions 
of  the  ear,  in  reality  bein^  two  distinct  nerves, 
the  cochlear  and  the  vestibular,  both  of  which 
are  sensory  in  their  function.  The  cochlear 
nerve  originates  in  the  cells  of  the  organ  of 
Corti  in  the  cochlea  of  the  ear,  and  is  the  one 
that  carries  sound  impressions  into  the  brain. 
The  vestibular  nerve  has  its  origin  in  the  semi- 
circular canals  and  is  the  nerve  that  conveys 
the  sense  of  localization  of  position.  Both  of 
these  nerves  soon  join  and  run  together  in  the 
internal  meatus,  where  they  lie  in  the  same 
sheath  for  some  distance  with  the  seventh  or 
facial  nerve.  They  enter  the  medulla,  the  coch- 
lear nerves  forming  the  acoustic  striae  on  the 
floor  of  the  fourth  ventricle,  and  end  about 
the  superior  olivary  body  and  the  nucleus  of 
the  traperium.  From  here  the  fibres  enter  the 
fillet  and  end  about  the  auditory  centre  in  the 
brain  in  the  second  temporal  convolution.  Dis- 
ease here  causes  auditory  aphasia.  The  fibres 
of  the  vestibular  branch  end  in  the  nuclei  of 
Deiters  and  Bechterew  in  the  medulla,  and 
then  further  fibres  pass  for  the  most  part  into 
the  cerebellum.  Disease  here  causes  cerebellar 
ataxia.  See  Ataxia;  Aphasia;  Ear;  Equi- 
UBRiUM;  Hearing. 

AUDLEY,  Sir  James,  one  of  the  original 
knights  of  the  Order  of  the  (barter:  b.  1316; 
d.  1369.  He  was  in  the  suite  of  Edward  III 
and  the  Black  Prince  in  France,  and  in  1350 
di<^tinguished  himself  in  the  naval  engagement 
with  the  Spaniards  at  Sluys.  He  was  so  con- 
spicuously brave  at  the  battle  of  Poictiers  that 
the  Prince  retained  him  as  his  own  knight  and 
conferred  on  him  an  annual  revenue  of  500 
marks,  which  he  immediately  gave  over  to  his 
squires.  This  generosity  so  pleased  the  Prince 
that  he  immediately  conferred  a  further  an- 
nuity of  600  marks  on  Audley.     He  also  ac- 


companied the  Black  Prince  to  Spain  and  in 
1369  the  office  of  seneschal  of  Poitou  was  con- 
ferred on  him.  He  took  part  in  the  capture 
of  La  Roche  sur  Yoir,  in  Poitou.  in  the  same 
year,  dying  some  months  later.  When  Edward 
III  founded  the  Order  of  the  Garter,  in  1344, 
Audley  was  one  of  the  first  honored. 

AUDLBY,  a  manufacturing  town  in  Staf- 
fordshire, England  It  has  a  church  dating 
from  the  time  of  Edward  II.    Pop.  14,776. 

AUDLEY     OF     WALDEN,     Thomas, 

Baron,  English  Lord  Chancellor  in  the  reign 
of  Henry  VIII:  b.  1488;  d.  1544.  In  1529  he 
was  speaker  of  the  famous  Long  Parliament. 
In  1532  he  was  knighted  and  made  Keeper  of 
the  Great  Seal,  becoming  Lord  Chancellor  in 
the  following  year.  In  tms  office  he  succeeded 
Sir  Thomas  More,  at  whose  trial  he  was  pre- 
siding judge.  He  was  also  presiding  judge  at 
the  trials  of  the  supposed  accomplices  of  Anne 
Bolevn,  when  the  King  wished  to  rid  himself 
of  that  Queen,  and  of  the  paramour  of  Cath- 
erine Howard.  He  figures  throughout  Engli^ 
history  of  that  period  as  the  accomplice  of 
Henry  VIII  in  all  his  foulest  deeds. 

AUDOUARD,  dMowar',  Oljrmpe,  French 
writer:  b.  1830;  d.  1890.  She  was  married  to 
a  notary  in  Marseilles,  but  soon  after  divorced. 
She  traveled  in  £^pt,  Turke^r  and  Russia ;  and 
having  conducted  various  journals  in  Paris 
since  1860,  made  a  successful  lecture  tour 
through  the  United  States  in  1868-69.  After 
her  return  she  became  interested  in  spiritualism. 
She  was  an  ardent  advocate  of  woman's  rights. 
Among  her  novels  and  books  of  travel  may  be 
mentioned  <How  Men  Love>  (1861):  The 
Mysteries  of  the  Seraglio  and  of  the  Turkish 
Harems  >  (1863);  <The  Mysteries  of  Egypt 
Unveiled>  (1865);  ^War  to  Man>  (1865); 
< Across  America*  (1869-71);  ^Parisian  Sil- 
houettes>  (1883). 

AUDOUIN,      6'doo»ii'.      Jean      Victor, 

French  naturalist:  b.  Paris  1797;  d.  1841.  He 
was  professor  of  entomology  in  the  Paris  Nat- 
ural History  Museum  and  was  the  founder  and 
first  president  of  the  Entomological  Society. 
He  wrote  much  respecting  the  iniuries  done  by 
insects  to  vine  and  silk  culture.  He  contributed 
the  part  on  insects  in  Cuvier*s  *R^ol  Animal^ 

AUDRAN,  o-drah',  Bdmond,  French 
composer:  b.  Lyons  1842;  d.  1891.  He  studied 
music  in  Paris  and  in  1861  became  choral  di- 
rector at  Saint  Joseph's  Church,  Marseilles.  In 
1881  he  returned  to  Paris  and  collaborated  with 
Chivol  and  Duru  in  comic  operas.     He  com- 


posed several  comic  operas  which  were  exceed- 
ingly popular,  among  them  ^La  Mascotte^ 
(1881);  ^Olivette:  Le  Grand  MogoP  (1884); 
«Mi»s  Helyett>   (1890);  <La  Poup^e.> 

AUDRAN,  6-dran',  Gerard,  French  en- 
graver: b.  Lyons  1640;  d.  Paris  1703.  He 
studied  under  his  father  and  uncle  and  after 
three  years  at  Rome  under  Maratti,  where  he 
acquired  a  high  reputation  by  his  engraving  of 
Pope  Clement  IX,  was  recalled  to  France  by 
Colbert,  and  appointed  engraver  to  Louis  XIV. 
Here  he  engraved  the  works  of  Lebrun,  illus- 
trating the  battles  of  Alexander,  and  many 
paintings  by  Raphael.  Titian,  Domenichino, 
Poussin  and  others.  He  reproduced  Mignard's 
decorations  of  the  ceiling  of  the  royal  apart- 
ment at  Versailles,  and  the  cupola  of  the 
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Church  of  Val  de  Grace.  He  wrote  ^Les  pro- 
portions du  corps  humain'  (1683).  Hb 
nephews,  Bbnoit  (b.  1661.  d.  1721)  and  Jean 
(b.  1667,  d.  1756),  were  also  engravers. 

AUDREY,  Sahit    See  Ethelreda,  Saint. 

AUDREY,  a'dri,  (1)  a  shepherdess  in 
Shakespeare's  comedy  *As  You  Like  It.* 
(2)  A  character  in  Jonson's  comedy  <A  Tale 
of  a  Tub.> 

AUDSLBY,  George  Ashdovm,  Scottish- 
American  architect:  b.  Elgin,  Scotland,  6  Sepjt. 
183&  He  established  himself  in  the  United 
States  in  1892,  and  subsequently  became  promi- 
nent both  as  an  architect  and  author.  In  col- 
laboration with  his  brother,  William  J.  A. 
AuDSLEY,  he  was  author  of  several  works  — 
on  illuminating,  decorating,  Christian  symbol- 
ism, etc.,  and,  individually,  published  <Keramic 
Art  of  Japan ^  ^Ornamental  Art  of  Japan*; 
*The  Art  of  Cnromolithography,*  etc. 

AUDUBON,  a'du-b6n,  John  James  Fou- 
g^re,  American  naturalist:  b.  Les  Cayes, 
Santo  Domingo,  now  Haiti,  26  April  1785;  d. 
New  York,  27  Jan.  1851.  His  father  was  an 
adventurer  and  his  mother  a  Creole.  At  an 
early  age  he  showed  an  absorbing  interest  in 
all  living  things,  especially  birds,  a  fondness 
which  remained  ^s^th  him  throughout  his  life. 
He  was  a  keen  and  sympathetic  observer,  rather 
than  a  trained  specialist  either  in  science  or 
art.  He  was  educated  in  France  and  studied 
drawing  for  some  time  under  the  great  artist. 
David,  but  in  1798  he  returned  to  America  and 
took  possession  of  a  farm  owned  by  his  father 
on  the  Perkiomen  River,  near  Philadelphia. 
Here,  in  1808,  he  married  Lucy  Bakewell,  the 
daughter  of  an  English  neighbor;  with  her  he 
moved  to  Kentucky  and  subsejjuently  to 
Louisiana,  meeting  in  both  places  with  financial 
misadventures  due  to  his  inadaptability  to  at- 
tend properly  to  trade,  which  left  him  so  poor 
that  he  was  obliged  to  paint  portraits  and  teach 
dancing  and  fencing.  From  his  boyhood,  how- 
ever, in  all  fortunes,  he  had  spent  much  time  in 
sketching  birds  and  studying  their  habits,  and 
in  1826  he  found  means  to  take  these  sketches 
to  England,  where  he  elaborated  them  into  the 
great  series  which  made  him  famous  and  re^ 
neved  his  pecuniary  troubles.  From  1827-38 
he  published  a  series  of  1,065  colored  figures 
of  American  birds  in  a  work,  ^The  Birds  of 
America,'  which  still  holds  its  place  as  one  of 
the  most  attractive  and  beautiful  ornithologies 
of  the  world.  No  reading  matter  accom- 
panied these  plates,  but  later  in  1831-^39  five 
volumes  were  issued  under  the  title  ^Ornitho- 
logical Biography,'  the  technical  part  of  which 
was  by  William  McGilUvray.  Many  editions 
and  reprints  were  issued  later,  of  which  the 
most  important  was  the  octavo  edition  of  1844. 
In  1830  he  returned  to  America  to  travel  for 
new  material  and,  in  1831,  began  the  publica- 
tion of  his  ^Ornithological  Biography, >  in  five 
volumes.  In  1842,  after  12  years  spent  chiefly 
in  explorations,  he  bought  a  home  on  the  Hud- 
son River  at  a  spot  considerably  north  of  New 
York  city  at  that  time,  but  now  within  the  city 
limits  and  known  as  Audubon  Park;  here  his 
two  sons,  Victor  Gifford  and  John  Woodhouse 
Audubon,  also  lived  with  their  families.  In 
1843  the  naturalist  took  another  long  journey, 
going  to  the  Missouri  River  region.  After  1844 
he   devoted  himself   with   Dr.  John  Bachman 


(q.v.)  and  his  sons^  to  a  new  publicatipn,  ^The 
Quadrupeds  of  America.^  After  1847  his 
health  began  to  fail  and  he  gradually  lost  the 
use  of  his  mind.  He  was  buried  m  Trinity 
Cemetery,  New  York.  The  full  details 
of  his  life  may  be  found  in  ^Audubon  and  His 
Journals ^^  by  his  granddaughter,  Maria  R.  At;^- 
dubon^  with  zoological  and. other  notes  by  El- 
liott Coues  (1897),  and  in  an  earlier  biography 
by  Lucy  Audubon,  as  well  as  in  ^The  Life  and 
Adventures  of  J.  J.  Audubon,  the  Naturalist,^ 
by  Robert  Buchanan  (1869).  His  latest  ))iog- 
rapher  is  Francis  Hobart  Herrick,  who  has 
compiled  a  very  excellent  work,  /Audubon  the 
Naturalist,^  from  a  mass  of  documents  in  the 
possession  of  an  old  notary  in  Coueron,  France 
(2  vols.,  New  York  1917). 

AUDUBON  SOCIETIBS  are  organizar 
tions  of  bird-lovers  who  work  to  educate  public 
(^)inion  to  a  proper  appreciation  and  protection 
of  bird  hfe.  The  term  ^Audubon  Society'*  was 
coined  by  Cieorge  Bird  Grinnell  (q.v.)  in  1886, 
and  an  organization  for  the  protection  of  oirds 
at  that  time  started  by  him  attamed  a  member- 
ship of  48,862.  It  was  later  discontinued,  but 
the  name  and  plan  survived.  In  1895  Audubon 
societies  were  organized  in  Massachusetts  and 
Pennsylvania,  and  during  the  next  few  years 
bird-lovers  in  many  other  States  followed  suit. 
The  national  committee  of  Audubon  societies 
was  organized  at  a  meeting  held  in  Washington 
in  1902;  and  1905  saw  the  organization  of  the 
National  Association  of  Audubon  Societies  for 
the  Protection  of  Wild  Birds  and  Animals, 
with  William  Dutcher  as  president  and  T.  Gil*- 
bert  Pearson  as  secretary  and  financial  af^ent 
The  generosity  of  Mr.  Albert  Willcox  provided 
financial  support  of  the  undertaking  at  this  pe- 
riod (more  than  $331,072  in  1905  and  1906), 
and  at  the  end  of  1906  the  Association  had  an 
interest-bearing  endowment  fund  of  more  than 
$336,000  and  an  income  from  other  sources  of 
approximately  $9,000.  In  May  1910,  the  Audu- 
bon bill  to  prohibit  the  sale  of  the  feathers  of 
native  birds  in  the  State  of  New  York  was  en- 
acted. A  similar  law  has  since  that  time  been 
enacted  in  about  12  other  States.  Many  laws 
for  the  establishment  of  game  commissions  and 
game  warden  forces,  or  prohibiting  the  sale  of 
game,  owe  their  existence  to  Audubon  society 
activities:  and  from  the  beginning  the  educa- 
tional 'siae  of  Audubon  work  has  been  pnom- 
inent.  Up  to  1  July  1915  the  Association  had 
enrolled  as  Junior  Audubon  members  373,153 
school  children,  and  had  given  systematic  in- 
struction in  bird  lore  to  them  and  to  18,966 
teachers.  Hundreds  of  articles  bearing  on  the 
economic  value  of  birds  to  mankind  have  been 
published  in  school  journals,  in  various  literary 
magazines  and  in  newspapers  throughout  the 
country.  A  force  of  six  or  seven  lecturers  is 
maintamed,  who  give  illustrated  addresses  be- 
fore audiences  of  school  children  and  to 
women's  clubs,  granges  and  other  or^antzations. 
A  system  of  courses  in  bird  study  is  given  by 
the  association's  special  corps  of  lecturers  at 
many  different  State  summer  schools  for 
teachers. 

In  1914  the  Association  began  its  department 
of  applied  ornithology.  This  b  a  special  work 
to  encourage  the  people  generally  to  attract 
birds  about  their  homes  by  artificial  means,  and 
to  induce  those  favorably  situated  to  engage  in 
the  propagation  of  wild  ducks  and  other  game 
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birds.    Bulletins  and  lectures  bearing  on  this 

§oint  are  destined  to  produce  a  decided  in- 
uence  on  popular  sentiment. 
The  National  Association  of  Audubon  So- 
cieties is  to-day  a  strong,  far-reaching  institu- 
tion. While  engaging  actively  in  preserving 
wild  life,  it  recognizes  fully  the  claims  of  the 
sportsman,  and  has  no  fight  with  the  man  who 
legally  kills  game  birds  and  game  animals.  In 
summer  it  guards,  by  means  of  paid  wardens, 
virtually  every  important  colony  of  sea-birds 
on  the  Atlantic  and  Gulf  coasts  of  the  United 
States,  as  well  as  on  many  lakes  of  the  interior. 
It  owns  or  leases  many  islands  where  ducks 
and  sea-birds  breed.  It  originated  the  system 
of  Federal  bird  reservations,  and  co-operates 
financially  with  the  government  in  protecting 
them.  It  publishes  and  distributes  annually 
over  6,000,000  pages  of  bird-protective  litera- 
ture, and  the  home  office  has  become  a  general 
clearing  house  for  all  kinds  of  information  in 
reference  to  the  study  and  conservation  of  wild 
birds  and  animals.  The  Association  makes  ex- 
penditures every  year  for  the  protection  of  big 
^ame,  for  feeding  game  birds  and  song  birds 
in  winter,  and  in  prosecuting  violators  of  the 
law.  The  Association  collected  over  $90,000  for 
the  bird-protective  cause  in  1914,  and  the 
friends  of  the  organization  speak  with  pride  of 
the  fact  that  only  7  per  cent  of  the  income 
is  being  expended  for  administrative  salaries. 

AUB,  Hartmann  von,  German  poet:  b. 
1170;  d.  about  1215.  He  was  of  humble  birth, 
being  the  vassal  of  the  Lord  of  Aue,  who  took 
him  with  him  in  one  of  the  crusades,  either  in 
1189  or  1197.  Very  little  is  known  of  his  life. 
Of  his  works  ^Erec>  is  undoubtedly  the  best 
(2d  ed.  in  High  German.  Halle  1855).  In  this 
epic  poem,  of  some  10,000  lines,  the  Arthurian 
legends  are  first  introduced  into  Germany.  Next 
in  importance  is  his  <Gregorius  von  Stein,  >  the 
material  of  which  is  drawn  from  French 
romance  (Berlin  1838).  His  most  popular 
work  was  ^Der  arme  Heinrich,^  his  one  work 
which  is  based  on  German  folk  lore  (published 
by  the  Grimm  Brothers,  Berlin  1815).  Many 
editions  of  his  works  have  been  published  in 
German.  Consult  Cassel,  <Die  Symbolik  des 
Blutes  und  der  arme  Heinrich  des  Hartmann 
von  Aue>  (Berlin  1882). 

AUE,  Saxony,  Germany,  city  in  Zwickau, 
on  the  Zwickau-Schwarzenberg  Railroad,  near 
the  juncture  of  the  Mulde  and  the  Schwarz- 
wasser  rivers.  It  is  a  busy  industrial  centre, 
manufacturing  paints,  metal  ware  goods,  tex- 
tiles, furniture,  paper,^  tobacco  pipes,  etc  It  is 
the  seat  of  the  District  Court,  has  five  public 
buildings  and  its  population  is  about  20,000. 

AUBNBRUGGBR  VON  AUBNBRUO, 

ow'cn-brug'er  fon  ow'cn-brug,  Leopold,  Aus- 
trian physician:  b.  Gratz  1722;  d.  Vienna  1809. 
As*  early  as  1754  he  had  discovered  the  method 
of  studying  internal  diseases  (percussion) 
which  made  him  famous;  but  not  until  after 
seven  years  of  experiments  and  verification  did 
he  publish  his  treatise,  entitled  ^Inventum 
Novum  ex  Percussione  Thoracis  Humani  In- 
temi  Pectoris  Morbos  Detegendi*  (1761).  The 
book  marks  an  epoch  in  the  modern  history  of 
medicine,  but  attracted  scant  attention  until  it 
was  translated  and  illustrated  by  Corvisart  in 
1808.  He  also  published  two  treatises  on  in- 
sanity. 


AUBR,  Aloit,  RiTTER  von  Welsbach, 
Austrian  printer:  b.  Wels  1813;  d.  1869.  He 
was  trained  as  a  compositor  and  in  his  leisure 
moments  acquired  several  languages,  becoming 
a  professor  of  Italian  in  the  Gymnasium  of 
Linz.  In  1839  he  set  out  on  a  tour  of  Germany, 
Switzerland,  France  and  England,  collecting 
material  for  his  art.  From  1841  to  1868  he 
was  at  the  head  of  the  imperial  printing  office 
at  Vienna.  He  made  many  typographical  dis- 
coveries and  published  ^Die  Sprachenhalle 
Oder  das  Vaterunser  in  608  Sprachen*  (1844) ; 
and  <Das  Vaterunser  in  206  Sprachen>  (1847)  ; 
<E>ie  Buchschriften  des  Mittelalters>  (1852); 
^(kschichte  der  K.-K.  Hof-und  Stadts- 
druckerei  in  Wien>   (1851). 

AUER,  Leopold,  Hungarian  violinist:  b. 
Veszprim,  Hungary,  28  May  1845.  His  first 
musical  training  was  gained  in  Pesth;  in  1858 
he  studied  in  the  Vienna  Conservatory  and 
later  was  a  pupil  of  Joachim  in  Hanover.  In 
1863  he  was  concert  master  in  Diisseldorf .  In 
1868  he  was  appointed  soloist  of  the  imperial 
orchestra  in  St.  Tetersburg,  where  he  was  pro- 
fessor in  the  conservatory.  By  this  time  he 
was  becoming  known  as  one  of  the  world's 
greatest  violin  soloists.  In  1895  he  was  raised 
to  the  rank  of  a  hereditary  noble.  He  is  also 
famous  as  a  teacher,  among  his  pupils  being 
Elman  and  Zimbalist. 

AUBRBACH,  ow'er-baH,  Berthold,  Ger- 
man novelist:  b.  Nordstetten,  Wiirtemberg,  28 
Feb.  1812;  d.  Cannes,  France,  8  Feb.  1882.  He 
began  to  write  while  a  student  in  Heidelberg 
and  under  the  pseudonym  •Theobald  Chauber* 
produced  a  ^Biography  of  Frederick  the  Great* 
(1834-36).  He  was  the  founder  of  the  modem 
German  •tendency  novel,*  in  which  fiction  is 
used  to  influence  public  opinion  on  social, 
political  and  religious  questions.  Auerbach 
was  an  admirer  of  Spinoza,  and  the  latter's 
philosophy  is  evident  in  his  novels.  A  series  of 
novels  from  the  history  of  Judaism,  under  the 
collective  title  «The  (ihetto,>  of  which  ^Spi- 
noza>  (1837^  and  <Poet  and  Merchant*  (1839) 
were  printed  in  separate  editions,  was  followed 
by  a  translation  of  Spinoza,  with  a  critical 
biography  (1841).  'Black  Forest  Village 
Stories*  (1843),  was  received  with  universal 
favor,  translated  into  nearly  all  European  lan- 
guages and  established  his  fame.  To  this 
class  of  tales  belong  also  'The  Professor's 
Lady>  (1847);  'Little  Barefoot*  (1856);  'Jo- 
seph in  the  Snow*  (1860);  'Edelweiss*  (1861); 
'After  Thirty  Years*  (1876).  His  first  effort  in 
the  field  of  the  novel,  'New  Life*  (1851),  met 
with  little  favor;  but  'On  the  Heights*  (1865) 
constituted  the  crowning  success  of  his  literary 
career.  It  was  followed  by  'The  Villa  on  the 
Rhine*  (1868)  ;  'Waldfried,  a  Family  History* 
(1874)  ;  and  'The  Head  Forester*  (1879).  His 
Last  years  were  embittered  by  the  growth  of 
anti-Semitism  in  Germany.  His  ^On  the 
Heights*  is  still  popular.  His  works  appeared 
in  18  volumes  in  1892-95.  Sec  Auf  der  Hohe. 
Consult  Bettelheim,  A..  'B.  Auerbach,  der 
Mann,  sein  Werk>  (1907);  Lasker,  E.,  'Ber- 
thold  Auerbach,  ein  Gedenkblatt*  (1882),  and 
Zabel,  'Berthold  Auerbach*    (Berlin  1882). 

AUERBACH,  Henry:  b.  1482,  at  a  place 
of  the  same  name  in  Bavaria,  the  builder  of  the 
Auerbach  court  and  cellar  at  Leipzig,  men- 
tioned in  (5oethe*s  'Faust*    The  building  was 
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erected  in  1530,  and  tradition  ^reports  that  five 
vears  after  Dr.  Faust  was  seen  ridinfjr  out  of 
It  on  a  barrel  of  wine.  This  tale  Goethe  has 
made  use  of  in  his  famous  poem. 

AUBRLITB,  a  rare  North  Carolina  min- 
eral, remarkably  rich  in  thoria,  named  after  Dr. 
Carl  Auer  von  Welsbach,  the  inventor  of  the 
Welsbach  incandescent  gas  mantel.  It  was 
originally  described  as  a  hydrous  silico-phos- 
phate  of  thorium.  ThO..(SiOi.  iP.O.)+2HaO. 
It  occurs  in  yellowish,  zircon-like  crystals  of 
resinous  lustre  and  having  a  hardness  of  2.5  to 
3  and  a  specific  gravity  to  4.1  to  4.7. 

AUBRSPBRG,  Adolf  Wilhelm  Daniel, 
Prince,  brother  of  Prince  Karlos  Auersperg, 
Austrian  statesman:  b.  21  July  1821  ;.d.  5  Jan. 
1885.  From  1841  until  1860  he  served  in  the 
army,  attaining  the  rank  of  major  of  dragoons, 
in  the  regiment  of  Prince  Eugene.  In  1867  he 
began  his  political  career  as  a  member  of  the 
Bohemian  Diet,  where  he  represented  the 
landed  proprietors  in  the  Liberal  party.  In 
the  following  year  he  became  a  life  member 
of  the  upper  chamber  of  the  Austrian  Reichs- 
rath.  In  1870  he  became  governor  of  Salzburg, 
and  was  head  of  the  Austrian  ministry  in  the 
year  following.  With  the  authority  tfiat  this 
office  gave  him  he  was  very  active  m  effecting 
electoral  reforms,  especially  in  the  matter  of 
securing  direct  representation  in  the  lower 
chamber  of  the  Reidisrath.  He  was  also  instru- 
mental in  bringing  about  closer  relations  with 
Hungary. 

AUBRSPERO,  ow'er-sperH,  Anton  Alex- 
ander, Count  of,  Austrian  poet  and  statesman, 
wrote  under  the  name  Anastasius  Grun:  b. 
Laibach.  Carnolia,  11  Ai)ril  1806;  d.  Gras,  12 
Sept.  1876.  Studied  engineering  in  Graz,  but 
later  took  up  philosophy  and  law  in  the  Uni- 
versity of  Vienna.  In  1848  he  was  elected 
to  the  German  preliminary  Parliament,  and 
later  became  a  member  of  the  National  As- 
sembly in  Frankfurt.  In  1861,  under  the  min- 
istry of  Schraerling,  he  was  created  a  life 
member  of  the  Austrian  upper  house,  where 
he  became  prominent  as  a  Liberal.  Already  as 
a  youth  his  poetry  had  been  attracting  atten- 
tion, his  first  works  being  of  a  political  nature. 
His  best  known,  non-political  poem  was  *Der 
letzte  Ritter>  (1830),  written  m  the  metre  of 
the  *^Nibclungenlied,*  and  eulogizing  Maxi- 
milian I.  Among  his  other  noteworthy  works 
are  ^Die  Niebelungen  im  Frack^  (1843) ;  ^Der 
Pfaff  vom  Kahlenberg>  (1850);  ^VoUcslieder 
aus  Krain>  (1850);  <Robin  Hood>  (1864).  His 
collected  works  were  edited  by  L.  A.  Frankl 
(5  vols.,  Beriin  1877). 

AUBRSTADT,  ow'er-stet.  Saxony,  a  vil- 
lage famous  for  the  great  battle  which  took 
place  there  14  Oct.  1806,  between  the  French 
under  Davoust,  and  the  Prussian  army  under 
Duke  Diaries  of  Bnmswick,  which  ended  in  a 
great  victory  for  the  former.  The  Prussians, 
who  numbered  48,000,  left  nearly  half  of  their 
men  dead  or  wounded  on  the  ground,  while  the 
French  (30,000)  escaped  with  a  loss  of  only 
7,000.  Napoleon  made  Davoust  Duke  of  Auer- 
stadt.  The  village  lies  25  miles  northeast  of 
Weimar.  Consult  Lettow-Vorbeck,  'Dor  Krieg 
von  1806  und  1807^  (Vol.  I,  Jena  und  Auer- 
stadt,  Berlin  1891). 

AUF  DBR  HOHB,  <On  the  Heights* 
(1865)    reflects  a  period  of  constitutional  po- 


litical conflict  in  (Germany,  and  is  the  most 
widely  known  of  Auerbach's  novels.  The  cen- 
tral n^re  is  a  king  whose  self-confident  indi- 
viduality comes  in  conflict  with  his  love  of 
popular  freedom.  Anticipating  the  ^superman* 
of  later  writers,  he  feels  that  his  nature  is  cast 
in  too  large  a  mold  to  be  confined  by  consti- 
tutional restraints  or  ethical  conventions.  In 
conflict  with  a  majority  of  the  elected  repre- 
sentatives of  the  people  over  some  ecclesiastical 
question,  he  dissolves  the  assembly  in  his  im- 
patience of  any  outer  control.  The  same  char- 
acteristics are  manifesting  themselves  mean* 
time  in  his  domestic  life.  His  queen  is  a  gentle 
lady  of  domestic  instincts.  He  loves  her.  yet 
finds  in  the  forceful,  energetic  (3ountess  Irma, 
one  of  her  ladies  in  waiting,  a  spirit  so  answer- 
ing to  his  own  that  they  join  to  transgress,  he 
the  bond  of  marriage,  she  of  loyalty  to  her 
queen.  Atonement  comes  first  to  Irma,  who 
withdraws  from  the  court  into  solitude,  recog- 
nizing that  one  who  would  live  a  life  of  nature 
may  not  claim  the  protection  of  the  social 
order.  Thus  the  king  is  brought  to  realize  that 
life  for  its  full  unfolding  depends  not  only  on 
following  the  law  of  nature  or  the  law  of  cus- 
tom, but  in  the  co-ordination  of  them,  when 
man  of  his  own  free  will  yields  obedience  to" 
law.  He  dismisses  his  autocratic  counsellors 
and  bows  to  the  will  of  his  people.  The  stress 
of  this  psychic  drama  is  relieved  by  scenes  be- 
tween the  queen  and  Wallpurga,  the  little 
prince's  peasant  nurse,  who  passes,  as  does  her 
husband,  through  a  conflict  parallel  to  that  of 
Irma  and  the  king,  though  both  are  saved  from 
straying  by  their  unsophistocated  respect  for 
the  folk-ways.  The  contrast  between  court  and 
peasant  life  is  a  primary  interest  in  ^On  the 
Heights.^  There  arc  translations  by  S.  A. 
Stem  and  others. 

Benjamin  W.  Wells. 

AUFFBNBBRG,  ouf'-en-berH,  Joseph, 
Baron  von,  German  dramatist:  b.  Freiburg, 
25  Aug.  1798;  d.  there,  25  Dec.  1857.  After 
studying  law  in  the  Freiburg  University,  he  en- 
tered the  army,  where  he  attained  the  rank  of 
lieutenant  of  the  horse  guards.  Several  years 
afterward  he  became  president  of  the  commit- 
tee of  the  Court  Theatre  at  Karlsruhe.  Among 
his  more  important  productions  are  ^Pizzaro* 
(1823):  <Ludwig  XI  in  Peronne>;  <Die  Fili- 
bustier';  ^Konich  Erich ^ ;  ^Das  Opfer  des 
ThemistoWes^ ;  ^Fergus  Maclvor* ;  ^Das  Nord- 
licht  von  Kasan.*  His  collected  works  were 
published  at  Wiesbaden  in  1855  in  22  volumes. 
Consult  Stahl,  < Joseph  von  Auffenberg*  (Ham- 
burg and  Leipzig  1910). 

AUFRECHT,  oufrent,  Thecdor,  Ger- 
man Oriental  scholar:  b.  Leschnitz,  7  Jan.  1822; 
d.  1907.  Graduating  from  the  University  of 
Berlin,  he  immediately  became  interested  in 
Oriental  research.  .  When  only  25  years  of  age 
he  published  a  treatise  on  Sanskrit  (Bonn 
1847).  With  Kirchhoff  he  collaborated  in  the 
publication  of  ^Die  umbrischen  Denkmaler' 
(1849-51).^  In  1862  he  was  appointed  professor 
of  Sanskrit  at  the  University  of  Edinburgh, 
but  in  1875  returned  to  Bonn.  Among  his 
works  are  an  edition  of  the  ^Rigsveda,*  ren- 
dered into  Roman  letters  (Bonn  1877)  ;  ^Aita- 
reya  Brahmana>  (1879);  ^Catalogus  Cata- 
logorum,^  an  alphabetical  register  of  Sanskrit 
works  and  authors  (Leipzig  1896-1903) 
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AUGEAN  (a'je-an)  CODEX  (Codex  Aa^ 
giensis),  a  noted  Greek  and  Latin  manuscript 
of  the  Epistles  of  Saint  Paul,  supposed  to 
have  been  written  in  the  9th  century,  and  so 
called  from  Augia  Major,  the  name  of  a  mon- 
astery at  Rheinau.  After  passing  through  sev- 
eral hands  it  came,  in  1718,  to  Dr.  Bentley,  who 
purchased  it  for  250  Dutch  florins.  It  is  now 
in  the  library  of  Trinity  College,  Cambridge. 
This  manuscript  is  written  in  uncial  letters,  and 
widiout  accents;  not  continua  serie,  as  is  com- 
mon with  the  more  ancient  copies,  but  with  in- 
tervals between  the  words,  and  a  dot  at  the 
end  of  each.  The  Greek  text  is  written  in  cap- 
itals, the  Latin  in  Anglo-Saxon  letters;  hence 
it  is  tolerably  clear  that  it  must  have  been 
written  in  the  west  of  Europe,  where  that  for- 
mation of  the  Latin  letters,  usually  called  Anglo* 
Saxon,  was  in  general  use  between  the  7th  and 
12th  centuries. 

AUGEAS,  in  Greek  legend,  a  king  of  Elis, 
famed  for  his  stable,  wfuch  contained  3,000 
oxen  and  had  not  been  cleaned  for  30  years. 
Hercules  was  desired  to  clear  the  filth  away  in 
one  day,  and  Augeas  promised  if  he  performed 
it  to  give  him  a  tenth  part  of  the  cattle.  This 
.task  Hercules  is  said  to  have  executed  by 
turning  the  river  Alpheus,  or  as  some  say,  the 
Peneus,  through  the  stable,  which  immediately 
carried  away  the  dung  and  filth.  Augeas  re- 
fused to  perform  his  engagement.  Upon  this 
a  war  ensued  and  Hercules  conquered  Elis  and 
put  Augeas  to  death. 

AUGER-SHELL,  a  common  designation 
of  the  spiral  gastropod  mollusks  of  the  Tere- 
boida  family.  The  shells  are  slender  and  taper- 
ing, sometimes  ending  in  a  sharp  point  and  are 
usually  decorated  with  brown,  orange  and  red 
spots  or  patches.  More  than  200  species  are 
known,  all  inhabitants  of  tropical  waters, 
where  they  occur  from  the  shallow  waters  of 
the  shore  to  very  great  depths. 

AUGEREAU,  dzh-rd',  Pierre  Franfioit 
Charles,  Duke  of  Castighone,  a  marshal  of 
France:  b.  Paris,  1757;  d.  12  June  1816.  He 
came  of  humble  parentage,  served  for  some 
time  in  the  French  carabineers  and  later  joined 
the  Neapolitan  army.  He  remained  in  the  lat- 
ter service  until  1787,  when  he  became  a  fenc- 
ing master  at  Naples.  In  1792  he.  with  all 
other  French  residents,  was  banished  from 
Naples  and  at  once  joined  the  French  Revo- 
lutionary army.  He  distin^^uished  himself  in 
1794  as  general  of  brigade  m  the  army  of  the 
Pyrenees,  and  in  1796  as  'general  of  division  in 
the  army  of  Italy.  He  made  himself  master, 
16  April,  of  the  intrenched  camp  of  the  Pied- 
montese  at  Ceva,  afterward  of  that  at  Casale ; 
threw  himself  on  the  bridge  of  Lodi,  and  car- 
ried it  with  the  enemy's  intrenchments.  1 
August  he  came  to  the  assistance  of  Mass^na; 
maintained  during  a  whole  day  a  most  obstinate 
struggle  a&ainst  a  superior  number  of  troops 
and  took  the  village  of  Castiglione,  from  which 
he  derived  his  ducal  title.  In  the  battle  of  Ar- 
cole,  when  the  French  columns  wavered, 
Augereau  seized  a  standard,  rushed  upon  the 
enemy  and  gained  the  victory.  The  directory 
bestowed  this  standard  on  him  29  Jan.  1797.  In 
1799  he  was  chosen  a  member  of  the  Council 
of  Five  Hundred,  and  therefore  resigned  his 
command.  He  then  obtained  from  the  consul 
Bonaparte  the  command  of  the  army  in  Hol- 


land. Bein^  superseded  in  October  1901,  he 
remained  without  employment  till  1803,  when 
he  was  appointed  to  lead  the  army  collected  at 
Bayonne  against  Porti^fal.  When  this  enter- 
prise failed  he  went  back  to  Paris,  and  19  May 
1804  was  named  marshal  of  the  empire,  and 
grand  officer  of  the  Legion  of  Honor.  In  July 
of  this  year  the  King  of  Spain  sent  him  the 
order  of  Charles  III.  He  contributed  to  the 
successes  which  gave  birth  to  the  peace  of 
Pressburg,  and  in  March  1806^  had  possession 
of  Wetzlar  and  the  country  around,  untiL  in 
the  autumn  of  this  year,  a  new  war  called  him 
to  Prussia.  Early  in  1811  Napoleon  gave  him 
the  command  of  a  corps  in  the  army  of  Spain. 
After  the  entrance  of  the  allies  into  France, 
he  made  submission  to  Louis  XVIII,  who  made 
him  a  peer.  Napeoleon,  on  his  landing  in  1815. 
declared  him  a  traitor.  Augereau  expressed 
himself  in  his  favor,  but  took  no  active  part  in 
the  new  order.  After  the  King's  return  he 
took  his  place  again  in  the  chamber  of  peers. 

AUGIER,  o-zhyT,  Guillaome  Victor 
Emile,  Frendi  dramatist:  b.  Valence,  17  Sept. 
1820;  d.  Croissy,  25  Oct.  1889.  He  was  well 
educated  and  prei>ared  for  the  bar.  He  ^as 
the  grandson  of  Pigault  Lebrun,  and  from  him 
inherited  a  bent  for  literature.  In  1844  he 
wrote  a  two-act  play  in  verse,  ^La  Cigue,* 
which  enjoyed  considerable  success  at  the 
Odeon.  Thereafter  his  career  was  decided  and 
at  regular  intervals  for  many  years,  alone  or 
in  collaboration  with  others  —  Sandeau,  La- 
biche,  Foussier  —  plays  were  produced  whicB^ 
raised  the  drama  to  a  realistic  life  and  -to  a 
truer  morality  than  it  had  known  since  Moli^re^ 
<L'Aventuri^re>  (18^)  was  the  first  of  his  im- 
portant works  and  m  it  there  is  apparent  a 
deviation  from  the  romantic  models  of  the 
earlier  years  of  the  century.  ^Gabrielle'  (1849)  1 
champions  the  average  conventional.  *  Diane*  ' 
(1852]  and  <La  pierre  de  touche>  (1853)  show 
a  tendency  to  get  away  from  the  sensationalism 
of  the  romanticists.  *Le  fils  de  Giboyer* 
(1862)  was  regarded  as  an  attack  on  die  Cler- 
ical party  and  was  only  brought  out  by  the 
direct  intervention  of  the  Emperor.  With 
Sandeau  he  produced  ^Le  gendre  de  M.  Poir- 
ier*  (1854),  thought  by  many  the  greatest 
French  drama  of  the  19th  century.  Xeinture 
dorde*  (1855)  was  a  satire  on  the  conven- 
tional marriage  and  was  the  forerunner  of  a 
series  of  social  satires  of  which  ^Les  effrontds^ 
(1861)  was  perhaps  the  most  noteworthy.  <Le 
manage  d'Olympe^  (1855)  shows  the  cour- 
tesan as  she  is  and  without  the  glamour  with 
which  she  was  surrounded  by  the  romanticists. 
In  /Les  lionnes  pauvres^  (1858)  appears 
Augjer's  greatest  female  character,  S^raphine. 
^Maitre  Gu^rin*  (1864)  presents  a  fine  study  of 
the  tricky  country  lawyer.  In  1873  appeared 
*Jean  de  Thommeray.*  While  patriotic  it 
is  a  trifle  prosaic  and  its  success  was  medi- 
ocre. ^Madame  Caverlet*  (1876)  deals  with 
divorce  and  *Les  Fourchambault^  (1879)  is 
also  a  problem  play.  Augier  was  not  a  mefe^. 
preacher,  but  a  moralist,  with  a  sane  outlook 
on  life.  His  dramas  are  not  dependent  merely 
on  plot  for  their  interest,  but  rather  in  the  de- 
lineation and  evolution  of  the  characters  intro^) 
duced.  See  Le  Gendre  he  M.  Poirier  ;  Le  Fdls 
DE  Giboyer.  Consult  Doumic,  ^Portraits  d* 
^rivains>  (Paris  1894)  ;  Gaillard,  <Emile  Au- 
gier et  la  com6die  sociale^   (Paris  1910) ;  La- 
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coar,  ^Trois  th&tres>  (ib.  1880);  Matthews, 
^French  Dramatists>  (New  York  1881) ;  Pan- 
got,  <£inile  Augier>  (Paris  1890);  Wells. 
^Modern  French  Literature'  (Boston  1899). 

AUDITS.    See  Pyroxene. 

AUGSBURD,  owgz'burg,  Bavaria,  city 
and  capital  of  the  government  districts  of 
Suabia  and  Neuberg,  35  miles  northwest  of 
Munich.  It  is  situated  on  a  point  of  land 
formed  by  the  junction  of  the  Lech  and  the 
Wertach.  The  town  has  a  mediaeval  appear- 
ance, there  being  very^  many  buildings  extant 
of  the  period  from  *the  15th  to  the  17th 
centuries.  It  contains  several  churches,,  rich 
in  architectural  beauty  and  in  artistic  asso- 
ciations. These  churches  are  rich  in  metal- 
work,  stained  glass  windows,  etc.,  the  cathedral 
containixig  several  altar  pieces  by  Holbein  the 
Elder.  The  Rathaus  is  notable  for  its  (Jolden 
Hall.  Other  noteworthy  buildings  are  the 
former  palace  of  the  prince-bishops,  the  royal 
picture  gallery,  the  city  library,  etc.  Augsburg 
has  large  cotton  and  Woolen  mills,  machine 
shops,  and  manufactures  acetylene  gas, 
chemicals,  paper,  jewelry  and  leather.  The  city 
was  founded  by  Augustus  in  12  b.c.  The  Huns 
devastated  it  in  the  5th  century,  Charlemamie 
in  the  8th  and  Welf  in  the  11th.  In  1276 
it  received  its  freedom  and  at  the  time  of 
the  Reformation  was  one  of  the  most  flourish- 
ing dties  of  Europe.  Its  trade  at  this  time  was 
very  great  and  a  great  number  of  merchant 
princes  were  numbered  among  its  citizens.  It 
also  became  distinguished  as  an  art  centra  and 
was  represented  in  this  field  by  the  Holbeins, 
Altdorfer  and  Bui^kmair.  Several  Diets  were 
held  here  and  it  was  prominent  in  the  Reforma- 
tion. Much  of  its  prosperity  was  destroyed  dur- 
ing the  Thirty  Years'  War.  It  lost  its  freedom 
with  the  fall  of  the  German  empire  in  1806, 
and  was  joined  to  Bavaria.  Pop.  (1910) 
102,487.  Ck)nsult  <Die  Chroniken  der  schwabis- 
chen  Stadte,  Aug^sburg*  (Leipzig  1896)  ;  Lewis 
•Roman  Antiquities  of  Augsburg  and  Ratis- 
bon"  (in  Arches ological  Journal,  Vol.  XLVIII, 
London  1891);  Werner,  ^Geschichte  der  Stadt 
Augsburg'   (Augsburg  1900). 

AUDSBURD,  Leaffue  of,  a  league  con- 
cluded at  Augsburg,  9  July  1686,  for  the  main- 
tenance of  the  treaties  of  Miinster  and 
Niraeguen,  and  the  truce  of  Ratisbon,  and  to 
resist  the  encroachments  of  France.  The  con- 
tracting parties  were  the  Emperor  Leopold  I, 
the  Kings  of  Spain  and  Sweden,  the  Electors 
of  Saxony  and  Bavaria,  and  the  circles  of 
Suabia,  Franconia,  upper  Saxony  and  Bavaria. 

AUDSBURD  CONFESSION,  a  docu- 
ment adopted  by  the  Protestants  in  1530  as  a 
declaration  of  faith.  Charles  V,  on  his  acces- 
sion to  the  throne  of  Germany  (1520),  found 
his  new  dominion  the  theatre  of  religious  dis- 
sensions. The  insurrection  in  Castile,  and  the 
war  with  France  and  Italy,  called  Charles  into 
Spain,  diverting  his  attention  from  the  Lutheran 
schism.  The  Diet  of  Spires  (1529)  had  issued 
a  decree  for  the  purpose  of  conciliating  the 
Lutherans  to  the  proposed  Roman  Catholic  re- 
form, and  uniting  them  against  the  Sacra- 
mentarians  and  Anabaptists.  At  this  juncture. 
(Carles  returned,  and  the  German  princes  and 
estates  were  summoned  to  convene  in  Diet  at 
Augsburg  in  June.  The  summons  was  con- 
ciliatory, and  called  for  aid  against  the  Turks, 


making  no  reference  to  the  religious  difficuhies 
of  the  kingdom,  further  than  to  promise  at 
no  distinct  time  a  speedy  adjustment  of  them. 
On  the  25th  of  the  month,  a  confession,  pre- 
pared by  Melanchthon,  and  approved  by  Luther, 
was  presented  and  read  by  Dr.  Christian  Bayer 
in  the  Diet.  This  confession  is  said  to  have 
been  prepared  on  the  basis  of  the  Swabach 
and  Torgau  articles,  although  these  had  been 
drawn  up  (1528-29)  in  the  attempt  to  unite 
with  the  Zwinglians,  and  the  object  of  the 
present  confession  was  to  become  reconciled  to 
the  Roman  Catholic  reform  party.  A  copy  of 
the  confession,  in  German  and  Latin,  was  de- 
livered to  Charles.  Two  days  after  the  reading 
of  the  confession,  it  was  delivered  to  the  Roman 
Catholic  theolop[ians  for  a  reply.  The  reply  was 
read  in  the  Diet  on  3  August  following,  and 
called  forth  from  Melanchthon  a  defense  {Apo- 
logia Confessionis),  which  was  afterward  en- 
larged and  published  in  Latin,  and  then  in 
(jerman.  The  object  of  the  Augsburg  Confes- 
sion was  not  attained,  and  the  edict  of  the 
Emperor  (22  September)  gave  the  Lutherans 
until  the  following  April  to  bring  themselves 
into  conformity  with  the  requirements  of  the 
Church,  and  required  their  co-operation  with 
the  throne  against  the  Zwinglians  and 
Anabaptists.  Tne  Augsburg  confession  and 
Melanchthon's  defense  were  generally  cir- 
culated in  western  Europe,  and  became  a  sort 
of  rallying  point  among  the  reformers.  Con- 
sult Jacobs,  <The  Book  of  Concord>  (Phila- 
delphia 1882  )and  Schaff  ^Creeds  of  CHiristen- 
dora>   (New  York  1884). 

AUDSBURD  SEMINARY,  an  educa- 
tional institution  in  Minneapolis,  Minn.,  under 
the  auspices  of  the  Lutheran  Church.  It  was 
organized  in  1869  and  reported  in  1915 :  Profes- 
sors, 9;  students,  154;  grounds  and  buildings 
valued  at  $120,000;  income,  $19,000;  graduates, 
393  from  theological  department;  247  from 
college. 

AUOUR,  Christopher  Colon,  American 
military  officer:  b.  New  York,  10  July  1821;  d. 
Washington,  16  Jan.  1898.  He  was  graduated 
at  the  United  States  Militanr  Academy  in 
1843;  became  major  of  the  13tn  United  States 
Infantry  in  1861 ;  colonel  of  the  12th  Infantry 
in  1866;  brigadier-general.  United  States  army, 
4  March  1869;  major-general  in  the  volunteer 
service  in  1862 ;  mustered  out  of  that  service  in 
1866;  and  was  retired  in  the  regular  army,  16 
July  1885.  He  commanded  a  division  in  the 
battle  of  Cedar  Mountain,  being  severely 
wounded.  Consult  Augur,  E.  P.,  ^The  Augur 
Family>   (Middletown  1904). 

AUDUR,  Hezekiah,  American  sculptor:  b. 
New  Haven,  Conn.,  21  Feb.  1791 ;  d.  10  Jan.  1858. 
He  was  the  son  of  a  carpenter  and  early 
developed  a  talent  for  wood  carving.  He  be- 
came successively  a  cobbler,  grocery  clerk  and 
merchant.  ^Jephthah  and  His  Daughter,'  in 
the  Trumbull  gallery  at  Yale,  is  the  most  im- 
portant of  his  works.  In  addition  to  his  skill 
as  a  sculptor,  he  possessed  much  mechanical 
genius,  inventing  among  other  machines  one 
for  carving  wood. 

AUDURIES  AND  AUSPICES,  the  re- 
plies of  the  augurs,  a  celebrated  college  of 
diviners  in  ancient  Rome.  Their  function  was 
to  determine,  reveal  and  interpret  the  will  of. 
the    gods    towards    men    in    regard    to    some  T 
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definite  matter  or  course  of  action  already 
determined  or  in  progress.  This  they  deter- 
mined from  the  occurrence  of  certain  signs, 
connected  with  thunder  and  lightning;  the  flight 
and  cries  of  lurds;  the  feeding  of  the  sacred 
chickens;  the  action  of  certain  quadrupeds  or 
serpents;  accidents,  such  as  spilling  the  salt, 
stumbling  of  a  horse,  etc.  The  answers  of  the 
augurs  and  the  signs  were  called  auguries ;  bird- 
predictions  were  called  auspices.  Nothing  was 
undertaken  without  the  advice  of  the  augurs, 
and  by  the  words  ®alio  die*  (*meet  on  another 
day*),  they  could  dissolve  the  assembly  of  the 
people  and  annul  decrees  passed  at  the  meet- 
ing. Taking  the  auspices  in  regard  to<  state 
action  gradually  degenerated  into  a  mere 
religious  fiction,  used  b^  the  ruling  powers  to 
promote  or  tnwart  action,  according  to  their 
desires.  Consult  Bouche-Leclerq,  *Histoire  de 
la  divination  dans  l'antiquit6>  (Paris  1881-82)  ; 
and  articles  'Augures*  and  *Auspicium*  in 
Pauly-Waissow,  ^Realencyklopadie  der  klas- 
sischen  Altertumswissenschaft'  (Stuttgart 
1896). 

AUGURS.    See  Auguries  and  Auspices. 

AUGUST,  ou'giist,  the  name  of  many 
princes  of  the  German  principalities:  (1) 
August  Wilhelm,  Prince  of  Prussia,  brother 
of  Frederick  the  Great  and  general  in  the  Prus- 
sian army:  b.  Berlin,  9  Aug.  1722;  d.  12  June 
1758.  He  took  an  active  part  in  the  Silesian 
campaign,  and  distinguished  himself  at  the 
battle  of  Hohenfriedberg  (in  June  1745),  but 
owing  to  the  fatal  retreat  of  Zittau,  in  1756,  he 
incurred  the  displeasure  of  his  brother,  and 
withdrew  from  the  army.  This  conflict  between 
the  two  brothers  led  to  a  correspondence,  which 
was  published  in  1769.  (2)  August  Emil 
Leopold,  Duke  of  Saxe-Gotha  and  Altenburg, 
successor  to  the  throne,  20  April  1804.  He  was 
twice  married,  and  the  first  marriage  left  him 
issue,  one  daughter,  who  became  the  reigning 
Duchess  of  Saxe-Coburg,  and  died  in  1822.  By 
the  second  marriage  he  had  no  children,  and 
on  his  death  he  was  succeeded  on  the  throne 
by  his  brother,  Frederick  IV^  with  whose 
decease,  11  Feb.  1825,  the  line  of  Saxe- 
'  Gotha  became  extinct.  Duke  August  Emil 
Leopold  was  a  favorite  of  Napoleon,  and  his 
duchy  enjoyed  perfect  immunity  from  the 
burdens  of  French  invasions  and  French  wars. 
He  was  a  man  of  taste  and  considerable  literary 
talent.  (3)  August  Friedrich  Wilhelm  Hein- 
RiCH,  Prince  of  Prussia:  b.  19  Sept.  1790;  d.  19* 
July  1843,  in  Bromberg;  the  son  of  Prince 
August  Ferdinand,  the  brother  of  Frederick  the 
Great,  who  died  in  1813.  He  was  considered  one 
of  the  richest  men  in  Prussia,  and  left  various 
children  by  morganatic  marriages.  He  took  an 
active  part  in  the  campaign  against  Napoleon  in 
1806,  by  whom  he  was  taken  prisoner,  and  de- 
tained in  Paris  until  after  the  Peace  of  Tilsit. 
On  his  return  to  Prussia  in  1813,  he  resumed 
his  duties  in  the  Prussian  army,  fought  at  Dres- 
den. Ulm  and  Leipzig,  distinguished  himself 
during  the  campaign  of  1814,  on  various  occa- 
sions, and  bore  throughout  his  life  the  character 
of  a  gallant  soldier  and  an  upright  man.  (4) 
August  Paul  Friedrich.  Grand  Duke  of  Olden- 
burg: b.  1783;  d.  27  Feb.  1853;  mounted  the 
throne  21  May  1829,  under  the  title  of  grand 
duke,  which  had  been  conferred  upon  his  fam- 
ily by  the  Congress  of  Vienna;  but  of  which 


his  father  had  never  availed  himself.  When 
Oldenburg  was  invaded  by  the  French,  in  1811, 
he  accompanied  his  father  to  Russia,  where  his 
younger  brother  (b.  1784,  d.  1812)  was  married 
to  the  Grand  Duchess  Catharine.  He  distin- 
guished himself  in  the  Russian  War,  and  in  1813 
was  appointed  governor  of  Revel.  His  reign, 
after  his  return  to  Oldenburg,  was  marked  by 
political  and  material  progress.  In  1830  he  con- 
cluded a  treaty  with  Prussia  for  the  annexation 
of  Birkenfeld  to  the  Prussian-Hessian  Zollve- 
rein,  and  a  reciprocal  treaty  of  navigation.  In 
1836  he  prevailed  upon  Hanover  and  Bruns- 
wick to  make  satisfactory  arrangements  for  the 
regulation  of  excise  duties.  In  1831  he  laid  the 
foundation  for  a  constitution  of  ()ldenburg, 
which  was  ratified  in  1848,  and  which,  although 
modified  in  1852,  still  secures  much  civil  and  re- 
ligious freedom  to  the  people.  In  1817  he 
married  the  Princess  Adelaide  of  Anhalt-Bem- 
burg,  who  died  in  1820,  leaving  him  two  daugh- 
ters, Frederica  and  Amalie ;  the  latter,  in  1830, 
married  King  Otho  of  Greece.  In  1825  he  mar- 
ried the  sister  of  his  first  wife,  Ida,  who  died  in 
1828,  having  borne  him  a  son.  In  1831  he  mar- 
ried, for  the  third  time,  Cecilia,  youngest  daugh- 
ter of  the  former  King  of  Sweden,  Gustavus 
Adolphus  IV,  who  died  in  1844,  leaving  a  son. 
He  was  succeeded  by  his  first  son.  Nicholas 
Frederick  Peter,  Grand  Duke  of  Oldenburg. 

AUGUST,  the  eighth  month  of  our  year, 
named  by  the  Roman  Emperor  Augustus  after 
himself,  being  associated  with  several  of  his  vic- 
tories and  other  fortunate  events.  Before  this 
it  was  called  Sextilis  or  the  sixth  month  (count- 
ing from  March).  July  had  been  named  for 
Julius  Oesar,  and  the  Senate,  to  gratify  Augus- 
tus, decreed  that  August  should  have  equal 
length,  taking  a  day  from  February. 

AUGUSTA,  ou'giis-tc,  a  title  first  given  to 
his  wife  Livia,  after  the  death  of  Augustus, 
according  to  the  will  of  the  Emperor.  It  was 
afterward  conferred  by  Claudius  on  Agrippina 
(51  A.D.).  and  by  Nero  on  his  wife,  Poppaea,  as 
well  as  her  daughter  (64  a.d.).  Eventually  it 
became  a  common  title  of  the  mother,  wife,  sis- 
ter or  daughter  of  an  emperor. 

AUGUSTA,    Marie    Luise    Katharina,   a 

Queen  of  Prussia,  and  Empress  of  Germany: 
b.  1811;  d.  1890.  She  was  the  daughter  of 
Charles  Frederick,  Grand  Duke  of  Saxe- 
Weimar,  and  was  educated  at  the  Weimar 
court  where  she  made  the  acquaintance  of 
(Goethe.  In  1829  she  married  William,  then 
Crown  Prince  of  Prussia,  afterward  Emperor 
of  (Germany. 

AUGUSTA  VICTORIA,  German  Em- 
press, Queen  of  Prussia,  eldest  daughter  of 
Frederick,  Duke  of  Schleswig-Holstein-Son- 
dcrburg-Augustenburg  and  of  Princess  Adel- 
heid  of  Hohenlohe-Langeiiburg :  b.  castle  of 
Dolzig,  28  Oct.  1858.  On  27  Feb.  1881  she  mar- 
ried Prince  William  of  Prussia,  now  William  II 
of  Germanv.  She  is  the  author  of  one  book, 
^Erinnerungsblatter  an  die  Palastinafahrt* 
(1898),.  which  is  an  account  of  her  observa- 
tions during  a  journey  through  Palestine  in 
1898.  Consult  E.  Evers'  <Auguste  Viktoria* 
(3d  ed.,  1897). 

AUGUSTA,  (ki.,  the  third  city  of  the  State 
in  population  and  wealth.  It  is  the  capital  of 
Richmond  Cx)unty,  and  at  the  head  of  naviga- 
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tion  on  the  Savannah  River,  231  miles  by  water 
above  its  mouth.  It  is  132  miles  by  rail  from 
Savannah,  171 .  miles  east  of  Atlanta  and  137 
miles  northwest  of  Charleston.  There  is  an 
electric  line  to  Aiken,  which  eventually  is  to 
be  extended  to  Columbia.  Two  foot  bridges 
and  two  railroad  bridges  span  the  river,  which 
is  about  300  5rards  wide.'  It  lies  about  150  feet 
above  sea-level,  has  an  even  temperature  and 
dry,  invigorating  atmosphere  very  different 
from  most  riverside  cities,  being  indeed  a  well- 
known  health  resort  for  pulmonary  invalids, 
particularly  its  suburb  Summerville,  on  the 
Sand  Hills  400  feet  above  it.  It  is  laid  out 
in  broad  rectangular  streets,  many  of  them 
beautifully  shaded,  and  with  a  good  electric 
car  service;  and  has  several  parks,  of  which 
the  chief  are  May  Park  of  about  11  acres  and 
Allen  Park  of  19  acres.  The  courthouse  is 
in  a  park  containing  a  granite  monument  to 
the  Georgiaf  signers  of  the  Declaration  of  In- 
dependence; while  on  Broad  street,  the  prin- 
cipal thoroughfare  of  the  city,  is  a  noble  mon- 
ument to  the  Confederate  dead  with  marble 
statues  of  Generals  Lee,  -  Jackson,  Walker  and 
Cobb,  and  crowned  with  one  of  a  private  sol- 
dier, heroic  size.  The  cemetery  and  fair 
groimds  are  also  suburban  attractions. 

Manufactures. —  The  power  is  chiefly  de- 
rived from  a  dam  across  the  river  seven  miles 
above  the  city  (enlarged  from  a  smaller  one 
in  1875,  at  a  cost  of  about  $1,000,000),  150  feet 
wide  at  top,  106  at  bottom  and  11  feet  deep; 
turning  a  part  of  the  river  into  a  canal  afford- 
ing 14,000  horse-power,  sold  to  industries  at 
$5.50  per  horse-power  per  annum,  with  a  work- 
ing day  of  16  hours.  Also  31,000  additional 
horse-power  is  derived  from  an  electric  power 
plant  recently  completed  costing  $2,250,000. 
To  protect  the  city  from  overflows  from  the 
river  a  levee  was  built  in  1915,  upon  which 
about  $3,000,000  was  expended.  A  barge  line 
has  been  established  for  the  carriage  of  freight 
by  the  river,  thus  giving  an  all-water  route  to 
and  from  Eastern  markets,  together  with  the 
lowest  freight  rate.  Augusta  is  one  of  the 
chief  seats  of  cotton  manufacture  in  the  South. 
Eli  Whitney's  cotton  gin  was  invented  on  a 
farm  , on  the  outskirts,  and  the  first  working 
gin  was  set  up  in  the  city.  There  are  13  cotton 
mills  with  offices  in  the  city,  having  a  capital 
of  nearly  $6,000,000,  operating  329,740  spindles, 
and  19,360  looms  and  employing  some  8^000 
hands.  Of  over  $10,000,000  capital  invested 
in  Georgia  cotton  manufacturing,  fully  a  third 
is  in  Augusta.  There  are  also  six  large  cotton 
seed  oil  mills  and  a  bleachery.  Of  other 
manufactures,  the  chief  are  of  lumber  and 
wood  products,  bricks  and  tile  drain  pipe  from 
the  fine  clays  in  the  vicinity,  flour,  and  iron 
goods.  There  are  371  manufacturing  estab- 
lishments, with  $11,066,000  capital  and  5,073 
employees,  paying  $2,153,000  tor  wages  and 
$6,602,000  for  materials,  and  having  a  total 
output  valued  at  $10,456,000.  The  increase 
within  the  past  few  years,  however,  has  been 
very  large;  and  it  is  proposed  to  utilize  the 
river  still  more  for  electric  power,  the  present 
manufactories  practically  exhausting  the  direct 
water  power.  The  river  at  Augusta  is  from  five 
to  seven  feet  deep  the  year  round,  and  fair-sized 
passenger  and  freight  steamers  make  semi- 
weekly  trips  to  Savannah.  Augusta  is  the 
largest  inland  cotton  market  in  the  South;  and 


it  has  also  a  large  shipping  trade  in  lumber, 
fruit  and  vej^etables.  Its  annual  trade  exceeds 
$80,000,000,  Its  cotton  receipts  amounting  to 
550,000  bales.  The  water  supply  is  derived 
from  the  Savannah  River  and  is  unHtnited. 
The  city  abounds  in  educational  and  charitable 
institutions.  Most  notable  among  the  former 
is  the  Georgia  Medical  College,  a  branch  of 
the  State  University  at  Athens;  there  are  also 
Richmond  Academy,  which  has  recently  been 
put  under  the  care  of  the  State  University, 
Saint  Mary's  and  Sacred  Heart  (Roman 
Catholic)  academies,  Paine's  Institute  for 
Colored  Students,  and  high  schools  for  white 
and  colored  youth.  There  are  two  public  li- 
braries, an  orphan  asylum,  two  public  hospitals 
(white  and  colored),  a  juvenile  reformatory, 
and  the  Louise  King  Home.  A  United  States 
arsenal,  a  Masonic  temple,  an  Odd  Fellows' 
hall,  a  Chamber  of  Commerce  and  a  cotton 
exchange  are  also  prominent  buildings.  The 
city  has  three  daily  and  several  weekly  news- 
papers. The  assessed  property  valuation  ex- 
ceeds $26,000,000,  and  the  bonded  debt  is  about 
$2,000^000.  There  are  two  national  and  several 
State  banks  of  which  the  total  capital  surplus 
and  undivided  profits  aggregate  about  $5,000,- 
000;  total  deposits  about  $10,000,000.  Augusta 
is  on  the  line  of  many  railroads,  among  them 
the  Central  of  Georgia,  the  (Charleston  &  West 
Carolina,  the  South  (Carolina  &  Georgia,  the 
Southern,  etc.  Its  original  charter  was  ob- 
tained in  1798,  and  revised  1882;  the  mayor 
is  elected  for  three  years,  and  a  city  council, 
consisting  of  18  members,  is  also  elected  for 
three  years,  one-third  being  elected  each  year. 
The  board  of  education  is  elected  by  the 
people.  All  other  oflices  are  appointive  by  the 
coimcil,  save  that  the  mayor  appoints  the  super- 
intendent of  canal  and  waterworks,  and  of 
streets  and  drains 

Population  (1910)  37,826.  It  suffers  in 
the  census  from  having  suburbs,  North  Au- 
gusta, across  the  river  in  South  Carolina; 
Summerville,  and  others  not  counted  in;  and 
claims  about  60,000  at  present. 

History. — Augusta  was  founded  in  1736  by 
Gen.  James  Edward  Oglethorpe  (q.v.),  the 
founder  of  Georgia,  and  named  after  the  Prin- 
cess Augusta  of  Saxony,  who  married  Freder- 
ick, Prince  of  Wales,  in  that  year,  and  became 
the  mother  of  (reorge  III.  All  through  its 
early  period  it  was  the  chief  trading  station  in 
Georgia,  and  a  very  important  military  post; 
especially  notable  as  the  seat  of  conferences 
and  treaties  with  the  Southern  Indians,  who 
under  the  treaties  of  1763  and  1773  ceded  large 
tracts  of  land  to  the  whites;  the  latter,  how- 
ever, had  to  occupy  much  of  it  at  the  same  risk 
of  Indian  warfare  as  before.  In  1778  it  was 
made  the  State  capital,  and  remained  such  till 
1798.  The  building  of  the  (korgia  Railroad  in 
the  middle  of  the  19th  century  was  a  heavy 
blow  to  its  prosperity  for  a  time,  carrying 
trade  over  new  routes;  but  its  natural  advan- 
tages enabled  it  to  recover  itself.    • 

The  Southern  Confederacy's  powder  works 
were  located  at  Augusta,  and  their  tall  chim- 
ney still  stands  to  mark  the  site. 

AUGUSTA,  Maine,  city,  county-seat  of 
Kennebec  County  and  capital  of  the  State,  on 
the  Kennebec  River,  40  miles  above  its  mouth, 
at  the  head  of  tidal  navigation,  and  on  the 
Maine  Central  Railroad,  63  miles  northeast  of  j 
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Portland.  It  is  situated  on  both  sides  of  the 
Kennebec,  mainly  on  th^  right  or  west  bank, 
and  some  portion  of  it,  including  much  of  the 
residential  section,  occupies  an  elevation  con- 
siderably above  the  river,  along '  which  the 
principal  business  part  of  the  city  extends. 
The  Augusta,  Winthrop  &  Gardiner  Electric 
Railway  connects  the  city  with  neighboring 
places,  and  its  water  communications  afford 
excellent  facilities  for  travel  and  trade.  The 
State  Capitol  Is  a  handsome  granite  building, 
for  which  the  stone  was  quarried  from  the 
surrounding  hills.  It  stands  on  high  ground 
overlooking  a  wide  extent  of  pleasant  country. 
Among  other  noteworthy  buildings  are  those 
of  the  Maine  Insane  Hospital,  the  City  Hos- 
pital, the  public  library,  die  county  buildings 
and  the  United  States  arsenal.  The  churches 
include  those  of  the  Congregationalists,  Ejpis- 
copalians.  Free  Baptists,  Colonist  Baptists, 
Christians,  Universalists,  Unitarians,  Metho- 
dists, Roman  Catholics  and  the  People's 
Church.  The  public  schools  include  all  grades 
from  the  primary  to  the  high  school.  In  the 
capitol  are  the  State  library,  a  notable  collec- 
tion of  portraits  of  American  statesmen,  and 
in  the  rotunda,  an  impressive  array  of  the 
Civil  War  battle  flags  of  Maine  soldiers.  In 
the  principal  park  is  a  soldiers  and  sailors' 
monument.  Augusta^  by^  reason  of  its  rail- 
road and  river  facilities,  is  the  trade  centre  of 
a  large  region,  and  the  water-power  furnished 
by  the  Kennebec,  across  which,  just  above  the 
city,  extends  a  dam  nearly  1,000  feet  in  length 
affords  abundant  means  for  manufacturing. 
The  cotton  factories  here  employ  about  1,100 
persons ;  shoe  manufactory,  300 ;  pulp  mill,  250 ; 
lumber  mill,  100;  sash  and  blind  factory,  75; 
and  besides  various  smaller  establishments  the 
city  has  publishing  houses  in  which  some  400 
persons  are  employed.  The  United  States 
census  of  manufactures  for  1914  reported  39 
establishments  of  factory  grade,  employing 
3,379  persons,  of  whom  2,231  were  wage 
earners,  receiving  $1,071,000  annually  in  wages. 
The  aggregate  capital  invested  was  $5,069,000, 
and  the  year's  output  was  valued  at  $4,918,000 : 
of  this,  $1,938,000  was  the  value  added  by  man- 
ufacture. There  are  two  national  banks  in  the 
city,  with  a  combined  capital  of  $350,000,  a 
trust  company  having  a  capital  of  $100,000, 
and  two  savings  banks.  The  deposits  of  tnese 
institutions  aggregate  $11,000^000.  The  city  is 
governed  by  a  mayor  and  a  city  council,  a  body 
consisting  of  boards  of  aldermen  and  common 
council,  elected  by  the  people.  Augusta  was 
first  permanently  settled  in  1754  by  colonists 
from  Massachusetts;  was  incorporated  under 
the  name  of  Hallowell  in  1771;  and  upon  the 
setting  off  of  Hallowell  in  1797  became  a  sepa- 
rate town.  In  1831  it  became  the  capital  of 
the  State,  and  has  been  the  scene  of  many  im- 
portant political  events.  It  received  a  city 
charter  in  1849.  Its  population  in  1900  was 
11,683;  in  1910  it  was  13,211;  in  1914,  14,000. 
The  employees  of  the  cotton  factories  are 
mostly  French  Canadians,  the  other  inhabit- 
ants chiefly  natives.  Consult  North,  *  History 
of  Augusta>   (1870). 

AUGUSTA,  the  name  of  many  ancietit 
European  towns,  as  Augusta  Trevirorum,  now 
Treves;  Augusta  Taurinorum,  now  Turin; 
Augusta  Vindelicorum,  now  Augsburg,  etc. 


AUGUSTA,  a  city  of  Sicily.    See  Agosta. 

AUGUSTA  HISTORIA,  a  series  of  Ro- 
man biographies  of  the  emperors  from  the  ac- 
cession of  Hadrian  to  the  death  of  Carinus, 
the  predecessor  of  Diocletian,  a  period  cover- 
ing 167  years.  ,The  writers  included  in  this 
collection  are  six  in  pumber,  namely,  ^Uus 
Spartianus,  Julius  Capitolinus,  ^^lius  Lamprid- 
ius,  Vulcatius  Gallicanus,  Trebellius  Pollio, 
and  Flavins  Vopiscus. 

AUGUSTALIA  (Augustales  ludi),  games 
that  were  celebrated,  not  only  in  Rome, 
but  wherever  Roman  authority  was  raaintaix\.ed, 
•  in  honor  of  Emperor  Augustus.  They  took 
place  on  23  September,  the  birthday  of  Au- 
gustus, and  on  1  August  and  during  a  period 
from  3  to  12  October. 

AUGUSTAN  AGE,  the  Latin  literary 
epoch  of  the  reign  of  the  Emperor  Augustus 
Caesar.  During  this  period  Horace,*  C)vi<f  Vir- 
gil, Tibullus,  and  other  Writers  flourished;  also 
great  patrons  of  literature  like  Msecenas.  The 
poets  of  the  Augustan  Age  are  noted  for 
their  pure  Latinitjr.  The  name  is  applied  in 
England  to  the  reign  of  Queen  Anne  (1702- 
14).  By  far  its  forexAost  name  is  Isaac  New- 
ton, while  of  commanders  is  first,  John 
Churchill  (Duke  of  Marlborough).  The  poets 
were  Con^reve,  (jarth,  Gay,  Parnell,  Philips, 
Pope,  Pnor,  Kowe  and  Swift.  The  other 
authors  were  Addison,  Barnes,  George  Bull, 
Anthony  Collins,  Jeremy  Collier,  Roger  Cotes, 
Defoe,  Dodwell,  Flamsteed,  George  Hickes, 
Dr.  John  Jeffery,  John  Norris,  Ray,  South, 
Steele,  etc.  Wren,  Archibald  Pitcaime  and 
Sir  Cloudesley  Shovel  also  lived  in  this  reign. 

AUGUSTANA  COLLEGE  AND  THEO^ 
LOGICAL  SEMINARY,  institution  in  Rock 
Island,  111.,  organized  at  Chicago  in  1860  un- 
der the  auspices  of  the  Lutheran  Church;  re- 
moved to  Paxton,  111.,  in  1863.  and  to  its  pres- 
ent site  in  1875.  It  is  coeducational  except 
in  the  theological  department.  In  1917  it  had 
over  40  professors;  630  students;  volumes  in 
the  library,  20,000. 

AUGUSTINE,  Saint  (Aurelius  Augus- 
TiNUs),  one  of  the  most  renowned  fathers  of 
the  Christian  Church:  b.  Tagaste.  in  Numidia, 
13  Nov.  354;  d.  Hippo,  north  Atrica,  28  Aup. 
430.  His  father,  Patricius,  was  a  pagan,  his 
mother,  Monica,  a  Christian.  He  has  re- 
lated his  own  early  life  in  the  work  to  which 
he  gave  the  title  of  < Confessions.^  His  mother 
instructed  him  in  Christianity,  but  for  many 
years  this  faith  had  little  influence  on  his  life. 
In  youth  and  early  manhood  he  was  addicted 
to  excessive  sensuality,  which  he  bitterly  re- 
gretted in  after  life;  when  quite  young  he 
became  father  of  an  illegitimate  son.  He 
was  intended  for  the  profesion  of  rhetori- 
cian, and  was  sent  to  Carthage  to  study 
with  this  object  in  view.  Cicero's  work, 
^Hortensius,^  which  has  not  come  down  to 
our  times  first  led  him  to  speculative  studies, 
and  he  now  became  a  member  of  the  sect  or 
the  Manichseans.  He  was  one  of  their  dis- 
ciples for  nine  years  but  after  having  obtained 
a  full  knowledge  of  their  doctrine,  he  found 
it  unsatisfactory  and  left  them.  In  383  he 
left  Africa  for  Rome,  and  after  a  short  stay 
there  proceeded  to  Milan,  where  he  was  in- 
vited as  a  teacher  of  rhetoric.    Saint  Ambrose 
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was  bishop  of  this  dty,  and  his  eloquent  dis- 
com-ses,  combined  with  the  study  of  the  Scrip- 
tures, converted  Augustine  to  the  orthodox 
faith,  and  wrou^^t  an  entire  change  in  his 
life  and  character.  His  conversion  appears  to 
have  taken  place  in  386.  He  now  retired  into 
solitude*  and  prepared  himself  for  baptism, 
which  he  received  in  the  J3d  vear  of  his  life, 
together  with  his  son  Adeodatus,  from  the 
hands  of  Ambrose,  his  mother  being  then  with 
him.  Returning  to  Africa,  he  sold  his  estate, 
and  gave  the  proceeds  to  the  poor,  retaining 
only  enough  to  support  him  m  a  moderate 
manner.  For  three  years  he  lived  a  retired 
life,  devoting  himself  to  religious  duties,  and 
to  the  composition  of  several  treatises.  Chanc- 
ing on  one  occasion  to  be  present  in  the  church 
at  Hippo,  the  bishop,  who  was  a  very  old  man» 
signified  a  desire  to  consecrate  a  priest  to. 
assist  and  succeed  him.  At  the  desire  of  the 
people  Augustine  entered  i4>on  the  holy  office, 
preached  with  extraordinary  success,  and  in  a 
few  years  became  bishop  of  Hippo.  The  re- 
mainder of  his  life  was  occupied  with  his 
ecclesiastical  labors,  and  with  various  controver- 
sies in  which  he  warmly  engaged,  such  as  those 
widi  the  Donatists,  the  Manichaeans,  and  more 
especially  the  Pelagians,  concerning  the  doc- 
trines of  free-will,  grace  and  predestination. 
Augustine  maintained  the  necessity  of  divinew 
grace  in  determining  man's  moral  acts  to  sal- 
vation, and  he  supported  the  doctrine  of  pre- 
destination, including  election  and  reprobation, 
but  always  allowing  for  free-will  and  for  the 
merit  of  the  individual.  His  authority  has  al- 
ways been  very  influential  in  the  Roman  Cath- 
olic Church,  and  his  view  upon  any  doctrinal 
matter  has  at  all  times  carried  great  weight 
and  is  constantly  cited  in  controverted  ques- 
tions. He  died  at  Hippo,  while  the  town  was 
besieged  by  the  Vandals.  There  have  been 
more  learned  fathers  of  the  Church,  but  none 
have  ever  more  powerfully  touched  the  butnan 
heart,  and  wanned  it  toward  religion.  Painters 
have,  therefore^  given  him  for  a  symbol  a 
flaming  heart  His  writing^  (which  are  in 
Latin)  are  very  numerous.  The  most  cele- 
brated are  his  'Confessions*  (belonf^ng  to  the 
year  397),  his  <De  CiviUte  Dei>  (On  the  City 
of  God),  a  work  on  the  Christian  Church,  his 
treatise  on  the  Trinity.  <  Christian  Doctrine  M^ 
^Nature  and  Grace*;  ^Grace  and  Free-WilP; 
'Immortality  of  the  Soul,^  and  his  'Letters.*  His 
works  have  been  publbhed  at  Paris  in  22  vol- 
umes, and  an  English  translation  in  15  volumes 
has  appeared  at  Edinburgh,  edited  by  Dr.  Mar- 
cus Dods.  The  standard  edition  is  that  issued 
by  the  Vienna  Academy  in  its  'Corpus  Scrip- 
torum  Ecclesiasticorum  Latinorum.*  Most  of 
Augustine's  important  works  may  be  found  in 
SchaflF,  P.,  'Nicene  and  Post-Nicene  Fathers* 
(New  York  1888).  (Tonsult  Smith  and  Wace, 
*Dictionarv  of  Christian  Bio^phy*  (London 
1887) ;  Neander,  'Church  History* ;  Milman, 
'Latin  Christianity* ;  Farrar,  'Lives  of  the 
Fathers* ;  Hamack,  'History  of  Dogma,*  Eng. 
trans.  (Vol.  V,  Boston  1898) ;  Cunningham, 
<  Saint  Austin  and  l^s  Place  in  the  History  of 
Christian  Thought*  (London  1885) ;  Allen,  A. 
V.  G.,  'Continuity  of  Christian  Thought* 
(Boston  1894),  an  unfavorable  view  of  Augus- 
tine, etc.  Two  monastic  bodies,  the  Augustin" 
ian  Canons,  or  Black  Canons,  and  the  Augus- 
tinian   Hermits    (q.v.),   claim   to   derive  tneir 


origin  from  Saint  Augustine.  There  are  sev- 
eral translations  of  'The  Confessions,*  e.g., 
by  W.  G.  T.  Shedd  (Andover  I860)  and  C 
Bigg  (London  1900)..  See  also  Hitchcock,  F. 
R.  M.,  'Saint  Augustine's  Treatise  on  the  City 
of  (^d*  (London  1900). 

AUGUSTINE,  or  AUSTIN,  Saint,  the 
first  archbishop  of  Canterbury :  d.  26  May  604^ 
While  prior  of  the  Benedictine  monasteiy  of 
Saint  Andrew  at  Rome  he  was  selected  by  Pope 
Gregory  I,  together  with  other  monks,  to  cpn- 
vert  the  Anglo-Saxons  to  Christianity,  and 
establish  the  authority  of  the  Roman  See  in 
Britain.  Arriving  at  Aix-en-Provenge,  they 
heard  various'  reports  about  the  savage  nature 
of  the  Britons,  and  hesitated  before  proceed- 
ing further.  Aug^tine  went  to  Rome  to  seek 
permission  to  turn  back,  but  Pope  Gregory 
prevailed  on  him  to  continue,  and  asked  the 
Prankish  clergy  to  assi st  the  enterprise.  There- 
fore in  the  spring  of  597  the  missionaries 
landed  on  the  Island  of  Thanet  and  were 
kindly  received  by  Ethelbert,  King  of  Kent, 
whose  wife  Bertha  was  already  a  Christian. 
The  conversion  of  the  King  speedily  followed, 
contributing  greatly  to  the  success  of  Augus- 
tine's work;  large  numbers  of  persons  were 
converted  and  baptized,  and  it  was  soon  mani- 
fest that  a  new  influence  for  good  had  come 
into  the  lives  of  the  Anglo-Saxons.  In  ac- 
knowledgment of  his  success,  the  Pope  di- 
rected /uigustine  in  597  to  go  to  Aries,  where 
he  was  consecrated  archbishop  of  Canterbury 
and  metropolitan  of  England.  On  his  return 
he  at  once  informed  the  Pope  of  his  success, 
sending  a  presbyter  and  a  monk  to  Rome  for 
that  purpose  and  also  to  obtain  instructions 
concerning  other  Questions  with  regard  to  the 
propagating  of  the  faith.  The  answers  of 
Gregory  to  the  archbishop's  inquiries  are  fine 
examples  of  tact,  good  sense  and  judgment  in 
dealing  ,with  the  problems  confronting  the 
early  missionaries,  and  instead  of  destro}^ng 
the  heathen  temples  they  were  converted  into 
Christian  churches.  Saint  Augustine  was  a 
zealous  missionaTy  of  the  Church  and  labored 
with  untiring  energy  to  extend  the  authority 
of  the  Churcn  and  to  convert  the  ancient  Brit- 
ons, whom  the  English  had  driven  into  the 
mountains  of  Wales.  In  this,  however,  he 
was^  onlv  partially  successful,  some  of  the 
British  bishops  refusing  to  acknowledge  his 
authority  and  to  unite  with  the  English  durch. 
^Augustine  died  in  Canterbury  perhaps  in  604, 
though  the  year  is  uncertain  and  is  placed  by 
some  as  late  as  613,  and  his  body  was  removed 
to  the  Cathedral  of  C:anterbury  in  1091.  The 
1300th  anniversary  of  Augustine's  landing  was 
celebrated  in  189/,  when  several  biographical 
volumes  appeared  —  by  E.  W.  Benson,  Father 
Brou,  S.  J.,  G.  F.  Browne  and  W.  E.  Collins, 
Consult  also  Bede,  'Historia  Ecdesiastica 
(Mentis  Anglorum*;  Cooke,  J.  A.,  'Early 
Churches  in  Great  Britain  Prior  to  the  Ck>ming 
of  Augustine*  (London  1897) ;  Mason,  'The 
Mission  of  Saint  Augustine  to  England* 
(Cambridge  1897) ;  and  Stanley,  'Hbtorical 
Memorials  of  Canterbury*   (New  York  1892). 

AUOUSTINIANISM,  the  svstem  of  phi- 
losophy ana  dieology  taught  by  Saint  Augus- 
tine. In  order  to  reach  a  just  estimate  of  the 
teachings  of  Augustine,  we  must  remember 
that  we  are  not  dealing  with  a  philosopher 
simply,  or  'with  a  theologian  simply,  but  wi^  ^ 
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one  whose  nature  combined  in  a  marked  de- 
gree the  philosophical  and  theological  strains 
together.  He  was  both  philosopher  and  theo- 
logian. These  elements  are  so  mixed  in  him  at 
times  as  to  reciprocally  reinforce  one  another, 
but  a^ain  so  disparate  as  to  cause  irreconcil- 
able inconsistenaes  and  bold  contradictions. 
There  is  a  most  excellent  analysis  of  this  ex- 
ceedingly complex  nature  by  Teuffel  in  his 
*  History  of  Roman  Literature,*  remarkable 
alike  for  its  comprehensiveness  and  brevity. 
^Augustine  combined  in  his  character  qualities 
seemingly  opposite:  an  abundant  imagination, 
and  penetrating  intellectual  vigor,  a  passion- 
ate want  of  regard  "and  affectibnate  tender- 
ness, a  tender  heart  and  zealotism,  a  blind  be- 
lief in  superior  authority  and  originality  of 
thought,  zeal  for  unity  of  the  Church  and  in- 
dividual piety,  romanticism  and  scholasticism^ 
m>^sticism  and  sophistry,  poetical  talent  and 
philosophical  genius,  rhetorical  pathos  and 
grammatical  pedantry— -himself  a  pyschologi- 
cal  mystery.*  With  this  portrait  of  his  per- 
sonality before  us,  let  us  examine  his  teadiings. 
For  him,  the  source  of  all  truth  is  to  be  found 
in  the  interpretation  of  the  inner  experience. 
His  philosophy  is  primarily  anthropocentric. 
In  consciousness  lies  the  assurance  of  the  real- 
ity of  one's  own  being.  This  is  the  earnest 
and  the  warrant  of  all  reality.  Without  this 
central  and  elemental  knowledge  all  other 
knowledge  would  be  vague  and  illusory.  This 
assurance  is  given  even  in  the  very  act  of 
questioning  it;  for,  as  Augustine  insists,  the 
simple  fact  that  I  am  conscious  of  doubting, 
even  the  doubting  of  my  own  reality,  is  in  it- 
self an  indication  that  I  the  doubter  am.  Man 
cannot  escape  himself.  Such  an  analysis  of 
the  implications  of  self-consciousness  forms  a 
striking  anticipation  of  Descartes'  famous 
Cogito  ergo  sum. 

With  the  reality  of  human  personality  firmly 
established  upon  a  basis  which  even  the  most 
searching  scepticism  is  unable  to  shake,  but  on 
the  contrary  the  rather  confirms,  Augustine 
proceeds  through  a  profound  analysis  of  the 
human  reason  to  disclose  abundant  intimations 
of  a  divine  reason,  and  therefore  of  a  divine 
being.  For  in  his  subtle  examination  of  the 
processes  of  reason,  he  points  out  that  these 
processes  are  ever  working  toward  one  and 
the  same  end, —  the  constructing  of  a  body  of 
knowledge  consisting  of  truths  universally 
valid,  that  is  truths  which  hold  not  merely* 
for  the  individual  but  which  necessarily  hold 
for  all  individuals,  under  all  circumstances  and 
at  all  times.  They  become,  moreover,  the  norm 
or  standard  for  all  our  thinking  and  their 
sway  embraces  the  complete  range  of  all  hu- 
man activity.  These  truths  are  so  universal,  so 
complete,  so  commanding  as  to  indicate  a  one- 
ness of  origin  which  can  be  nothing  less  than 
that  of  an  eternal  mind.  Moreover,  the  eter- 
nal mind  must  be  an  eternal  personality.  The 
universal  truths,  therefore,  which  lie  at  the 
basis  of  all  thought,  of  all  being,  of  all  desire, 
and  all  activity  are  according  to  Augustine 
ideas  in  God.  In  regarding  the  Absolute  as 
not  merely  the  sum  total  and  unification  of  all 
truth,  the  unum,  verum  honum,  but  also  a  liv- 
ing personality,  the  divine  Logos,  we  recog- 
nize the  marks  of  the  reli^ous  teacher,  and 
in  this  respect  Augustinianism  is  to  be  re- 
garded  as   a   significant   advance    beyond   the 


doctrines  of  Neo-Platonism.  From  this  expo- 
sition, it  should  not  be  inferred,  however,  that 
in  the  Augustinian  psychology,  the  primary, 
or  the  sole,  basis  of  our  conscious  Ufa  is  knowl- 
edge. On  the  contrary  it  is  quite  evident 
throughout  the  works  of  Augustine  that  he 
exalts  the  will  above  knowledge.  He  finds  in 
consciousness  three  elements,  memoria,  intel- 
lectus,  voluntas.  Of  these  memoria  is  equiva- 
lent to  a  reproducible  idea  (Vorstellung),  an 
idea  which,  moreover,  carries  with  it  the  war- 
rant of  the  reality  which  underlies  it  as  its 
ground;  intellectus  is  the  judgment;  and 
voluntas  of  course,  the  will.  The  three  form 
a  psychological  trinity  corresponding  to  the 
.trinity  which  is  manifested  in  the  unity  of  the 
divine  nature.  Both  in  God  and  man,  the 
will  is  supreme.  Omnes  nihil  aliud  quam 
voluntaies  sunt. 

Certain  difiiculties  emerge  at  this  point  in 
the  exposition  of  the  Augustinian  sjrstem  ow- 
in§  to  the  shifting  of  the  point  of  view.  The 
philosopher  ^ves  way  to  the  theologian.  Au- 
gustine's philosophy  is  essentially  anthropo- 
centric; his  theology,  theocentric.  And  in  dis- 
cussing the  relations  which  obtain  between 
God  and  man  Augustine  naturally  subordi- 
nates the  human  to  the  divine,  so  much  so 
indeed  that  the  Augustinian  system  is  severely 
•criticised  because,  as  it  is  alleged,  it  leacb 
logically  to  a  pantheism  which  wipes  out  the  * 
individuality  and  responsibility  of  man.  For 
Augustine  insists  that  to  appreciate  divine 
truth  and  the  will  of  God  for  man  there  is 
need  of  an  inner  spiritual  illumination,  and  ' 
that  such  an  illumination  comes  only  to  the  I 
soul  in  which  faith  resides,  and  that  faith  is 
the  gift  of  divine  grace.  Faith,  therefore, 
must  precede  knowleoge,  that  is,  knowledge  of 
things  divine  and  knowledge  of  things  as  they 
are.  Insight  may  be  regarded  as  the  fruitage, 
but  faith  is  the  root  of  knowledge.  There  is  a 
grave  difficulty  at  this  point  in  reconciling  such 
a  doctrine  with  Augustine's  fundamental  posi- 
tion which  puts  supreme  emphasis  upon  the 
dignity  and  worth  of  man's  inner  nature,  and 
the  trustworthiness  of  that  inner  guiding  tight 
It  can  only  be  said  by  way  of  explanation  that 
in  the  one  the  theologian,  and  in  the  other,  the 
philosopher,  speaks. 

Moreover,  in  this  view  of  the  human  con- 
sciousness the  primacy  of  the  will  is  in  a  lar^e 
measure  denied  by  the  insistence  that  man  is 
wholly  dependent  ujpon  divine  grace  in  order  to 
exercise  his  will  an^ht.  He  alone  is  free,  savs 
AugustincL  whose  will  has  been  touched  by  the 
divme  will,  and  whose  desires  and  activities  are 
found  wholly  in  accord  with  the  will  of  God. 
The  natural  man  is  not  free  unless  emanci- 
pated by  divine  grace ;  for  Adam,  the  represen- 
tative of  humanity,  the  federal  head  of  the 
race,  abused  his  natural  freedom  of  will  and 
in  his  fall  has  left  as  an  inheritance  to  the 
race  the  tendency  to  sin.  And  the  most  sig- 
nificant consequence  of  sin  is  the  bondage  of 
the  will,  which  divine  grace  alone  can  ovct' 
come.  Augustine,  therefore,  seems  to  solve 
the  problem  of  free  will  and  predestination  by 
denying  to  man  a  real  freedom.  He  indulges 
in  many  subtle  distinctions  as  to  the  various 
kinds  of  grace.  There  is,  for  instance,  the  pre- 
venient  grace,  also  the  supporting  grace,  ac- 
tive grace,  and  grace  bestowing  the  gift  of 
perseverance  which  seals  all  previous  effects. 
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No  distinction,  however,  is  drawn  which  re- 
lieves the  system  from  the  criticism  already 
mentioned  of  minimizing  the  autonomy  of  the 
human  will 

This  position  of  Augustine  naturally  raises 
the  question  as  to  how  the  evil  in  the  world  can 
be  reconciled  with  the  idea  of  divine  power 
and  divine  goodness.  For  if  God  alone  is  free, 
He  alone  is  responsible;  and  man  should  not 
be  held  accountable  for  that  which  he  unaided 
is  unable  to  prevent.  Such  a  criticism  Augus- 
tine meets  by  the  statement  that  .the^  evil  in 
the  world  is  after  all  not  a  real  evil;  it  is  not 
a  causa  efficiens,  but  merely  a  causa*  deficiens, 
in  fact  only  an  incausale.  Such  an  explana- 
tion, however,  is  not  satisfactory  and  does  not 
squarely  meet  the  difficulty  of  the  problem 
wnich  the  common  experience  of  humanity 
all  too  unhappily  emphasizes. 

Augustine's  type  of  mind  is  essentially  that- 
of  a  great  systematizer  of  doctrine.  He  could 
rest  content  with  no  form  of  knowledge  unless 
it  could  be  reduced  to  a  schema  in  which  part 
fitted  to  part  in  an  exact  and  inflexible  manner. 
Augustine's  system  has  been  criticized  for  this 
very  reason  that  its  lines  arc  hard  and  fast, 
yielding  at  no  point  the  full  rigor  of  its  inex- 
orable doctrines.  But  while  in  a  certain  sense 
such  criticism  is  justified,  there  was,  in  addi- 
tion to  this  pronounced  synoptical  tendency  of 
thought,  an  ec^ually  profound  strain  of  senti- 
ment and  feehng.  Augustine  was  essentially 
human,  and  wont  to  be  moved  by  the  passions 
and  aspirations  common  to  man.  Within  the 
very  body  of  this  system  of  doctrine,  and  its 
closely  concatenated  dogmas,  it  is  possible  to 
discover  a  deep  underlying  current  of  mysti- 
cism, which  may  be  traced  no  doubt  to  its 
source  in  Neo-Platonism, —  a  mysticism  mani- 
festing itself  in  that  compulsion  of  the  soul,  to 
long  for  communion  with  God,  and  to  behold 
Him  face  to  face.  It  is 'this  intensely  human 
strain,  this  mystical  element,  which  relieves 
the  Augustinian  system  as  a  system  from  its 
more  severe  and  sombre  features.  The  great 
system  builder  after  all  subordinates  the  system 
to  that  which  is  the  ground  of  the  system. 
Not  in  the  processes  of  reason,  but  in  a  direct 
and  immediate  consciousness  of  God,  does  he 
.  find  the  ultimate  certitude.  Nothing  can  more 
beautifully  or  more  adequately  express  this 
mystical  strain  in  Augustine's  nature  than  those 
words  which  embody  both  a  philosophy  and  a 
creed:  *Thou  hast  made  me  for  thyself  and 
my  heart  is  restless  until  it  finds  rest  in  thee.* 
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AUGUSTINIANS.  The  name  of  about 
60  different  monastic  bodies  in  the  Roman 
(Catholic  Church,  all  of  which  deduce  their 
community  rules  from  the  sermons  or  writings 
of  Saint  Augustine,  bishop  of  Hippo.  The 
chief  of  these  were  the  ^Hermits  of  Saint  Au- 
gustine,* or  Begging  Hermits;  the  «Friars 
Preachers,®  or  Dominicans;  the  *Knight  Tem- 


plars,^ the  Premonstratensians  and  the  ^Canons 
R^ular.** 

Hermits  of  Saint  Augustine  (caked), 
brotherhood  of  churchmen,  devoted  to  the 
spread  throughout  Christendom  of  the  prin- 
ciples of  the  higher  life,  of  religion  as  well 
as  earthly  science,  and  searchers,  too,  after 
peace  of  the  spirit,  established  in  the  4th  cen- 
tury at  Tagaste  in  Africa.  Up  to  the  13th  cen- 
tury Augustinians  were  engaged  mainly  in 
the  practices  of  ascetic  life,  a  course  of  seclu- 
sion, or  retirement,  from  the  bustle  and 
troubles  of  worldly  affairs  in  trade,  politics, 
commerce.  As  hermits,  at  first  they  lived,  some 
alone  in  their  cells  in  out-of-the-way  places  in 
forest  and  mountain,  others  in  community- 
groups  outside  of  towns.  Here  their  life  was 
passed  in  quiet,  in  contemplation,  study,  prayer, 
copving  manuscripts  and  manual  toil,  as  farm 
and  garden  work,  reclaiming  waste  lands,  dig- 
ging canals  for  irrigation  and  drainage.  Emi- 
nent among  them  in  this  peaceful  era  were  two 
reformers  of  their  brotherhood,  famed  in  hagi- 
ography.  who  by  centralizing  the  energies  of 
their  followers  on  set  lines  of  work  sought  to 
render  their  societies  more  potent  factors  for 
the  conunon  good,  as  adepts  in  intellectual,  ar- 
tistic and  more  industrial  spheres.  William 
of  Aquitaine,  a  dweller  in  a  monastery  of  the 
Tuscan  hills,  and  John  Bonus,  The  Good,  of 
Mantua,  a  one-time  strolling  player  by  profes- 
sion, now  penitent,  who  by  their  wonderful 
powers  of  nature  and  grace  employed  in  the 
service  of  their  respective  communities, 
reached  high  rank  in  the  world  of  saintly 
heroism  in  southern  Europe,  in  France  and 
Italy,  then  in  the  north,  in  Germany  and  Eng- 
land, wherein  were  founded  congregations 
under  ^eir  rule.  Spreading  thence  throughout 
the  various  quarters  of  Christendom,  especially 
in  western  Europe,  their  followers  settled  in 
Spain,  Portugal,  Belgium  and  Ireland,  where 
they  established  houses  of  their  brotherhood  in 
the  principal  cities  and  towns  of  the  then 
civilized  world.  In  1256,  in  pursuance  of  the 
designs  of  his  predecessors  in  the  papal  chair, 
Alexander  IV  moved  to  ensure  the  complete 
union  of  all  the  different  congregations  of 
Augustinians  in  Europe,  succeeded  finally  in 
merging  their  several  branch  orders  into  one 
body  politic  and  social  under  the  leadership  of 
Lanfranc  Septala,  of  noble  Milanese  birth,  the 
first  superior-general  of  the  Augustinian  Her- 
mits, chosen  thereto  in  the  first  general  chapter 
of  the  brethren  at  Rome  in  the  above  year. 
Nor  were  the  successors  of  Alexander  slow  in 
their  recognition  of  the  powers  of  this  new 
association.  To  them  were  entrusted  several 
places  of  honor  in  the  pontifical  court,  among 
them  the  offices  of  apostolic  confessor,  of  li- 
brarian, papal  sacristan,  the  latter  subsequently 
declared  by  Sixtus  IV  as  of  perpetual  right  of 
the  Augustinians.  Not  long  after  they  were 
entrusted  with  the  collection  of  papal  revenues 
in  many  countries,  and  even  charged  by  some 
of  the  republics  of  Italy  with  the  handling  of 
state  funds. 

In  the  Middle  Ages  as  in  later  days  many 
of  this  brotherhood  won  fame  in  the  higher 
realms  of  life,  by  their  gifts  of  spirit  in  science 
and  art,  as  saints,  writers,  masters  in  theology, 
Scripture-study,  philosophy,  history,  law,  an- 
tiquities, letters  and  poetry.  Celebrated,  as 
teachers  in  schools  of  their  order  as  well  as 


Digitized  by  V^OOQ IC 


548 


AUGU8TOWO  —  AUGUSTUS 


outside  were  such  masters  as  Egidius  Colonna 
of  Rome,  known  as  the  *  Fundamental  Doctor* ; 
then  Augustine  of  Ancona,  who  won  renown  in 
scholastic  theology;  John  Capgrave  in  history; 
Onuphrius  Panvinio  in  antiquities;  Luis  de 
Leon  in  theology  and  poetry;  John  Laurence 
Berti  in  history;  John  Baptist  Cotta  in  poetry; 
John  Michael  Cavalieri  in  liturgy,  and  lately 
Augustine  Ciasca  in  Oriental  languages.  Em- 
inent for  their  supernatural  gifts,  many  of  the 
most  singular  character,  were  Nicholas  of  Tol* 
entine,  *wonder-worker  of  the  Church,*  so 
styled  by  Pope  Eugene  IV;  Clare  of  Monte- 
falco,  the  stigmatized,  in  whose  heart  were  dis- 
covered the  insi^ia  of  Christ's  passion;  Rita 
of  Cascia,  ecstatic,  known  as  ^the  saint  of  the 
impossible* ;  Thomas  of  Villanova,  almsgiver  of 
Spain,  and  John  de  Schagun,  reformer  of  the 
clergy  of  that  country.  The  Augustinians  are 
of  prominence  from  the  16th  century  especially 
in  various  mission  fields  in  Mahometan  and 
heathen  countries:  in  Asia,  in  China,  India, 
Persia,  Japan  and  the  Philippines;  in  Africa, 
in  Zanzibar,  Mozambique  and  the  Guineas: 
then  in  America,  both  North  and  South,  and 
Australia.  In  later  times  during  the  closing 
years  of  the  18th  century,  was  established  the 
first  English-speaking  branch  of  the  ^ Au|[ustin- 
ians  in  the  United  States,  where,  in  1796,  a 
house  of  that  brotherhood  was  opened  in  Phil- 
adelphia by  two  members  of  Irish  blood — Dr. 
Matthew  Carr  and  John  Rosseter  —  the  latter 
said  to  have  been  formerly  an  officer  under 
Rochambeau.  Such  was  the  genesis  of  the 
caked  communities.  In  the  United  States  their 
aim  chiefly  has  been  mission  work  among  the 
faithful  in^  pulpit  and  school.  Offshoots  from 
Philadelphia,  now  thriving  in  the  United  States 
as  well  as  in  Cuba  and  the  Philippines,  are 
some  23  convents  and  houses  of  the  order,  as 
mission-centres,  with  more  than  100  members 
in  residence  or  in  study-houses  in  Europe. 
Furthermore  attached  to  every  central  establish- 
ment the  Augustinians  have  charge  of  various 
guilds,  or  societies,  devoted  to  such  aims  as 
religion,  social  improvement,  beneficence  in  the 
promotion  of  good  works  in  the  several  fields 
of  charity,  patriotism,  letters  and  science. 

The  Canons  Regular  or  Austin  Canons  trace 
their  descent  as  an  order  from  the  11th  century. 
Their  rules  were  scarcely  more  rigid  than  that 
of  the  secular  clergy  and  were  far  less  severe 
than  that  of  monks.  They  were  all  in  sacred 
orders  (ordained  clergy)  and  thus  differed 
from  the  monks  who  included  in  their  number 
many  lay  brothers.  The  canons  lived  together 
and  had  a  common  refectory.  From  their  long 
black  hoods  they  were  popularly  called  Black 
Canons.  They  established  themselves  in  Eng- 
land about  the  beginning  of  the  12th  century 
and  had  over  160  monasteries  there  at  the  time 
of  the  dissolution  of  the  latter  by  Henry  VIII. 
Ireland  had  over  200  establishments  of  this 
order  and  several  nunneries,  while  Scotland 
had  about  25  monasteries  of  which  the  earliest 
was  at  Scone.  The  abuses  which  crept  into  the 
various  orders  in  the  14th  and  15th  centuries 
led  to  several  new  or  reformed  Augustinian 
bodies,  among  which  was  the  Saxon  congrega- 
tion to  which  Luther  belonged.  Shortly  after 
the  revolution  of  1789  the  order  was  entirely 
suppressed  in  France,  Spain  and  Portugal,  and 
in  parts  of  Italy  and  Germany.  It  is  at  present 
strongest  in  the  two  Americas.    For  the  other 


divisions  —  Dominicans,  Knight  Templars  and 
Premonstratensians  see  special  articles  under 
those  heads  and  consult  Ailin,  <The  Augustin- 
ian Revolution  in  Theology^  (London  1911); 
Clark,  ^Customs  of  the  Augustinian  (^nons^ 
(Cambridge  1897)  ;  < Observances  at  the  Augus- 
tinian Priories  of  Saint  Giles  and  Saint  An- 
drews at  Barnwell,  Cambridge'  (London  1897). 

AUGUSTOWO,  ou'gus-to'vo,  Russian 
Poland,  city  in  the  government  of  Suwalki,  sit- 
uated on  a  large  lake  on  the  Netta  River,  a 
tributary  of  the  Bug.  It  is  situated  at  one  ter- 
minus of  the  Augustowo  Canal,  which  connects 
the  Netta  with  the  Niemen  River.  Its  principal 
industries  are  its  river  and  lake  fisheries  and 
textile  manufactories.  It  is  also  the  centre  of 
quite  an  extensive  cattle  and  lumber  trade. 
Pop.  about  15,000. 

AUGUSTULUS,  Romulus,  the  son  of 
Orestes,  a  general  of  the  Roman  Emperor 
Julius  Nepos.  Orestes  deposed  the  Emperor 
and  placed  his  son  tipon  the  throne  in  475.  In 
the  following  year  Odoacer,  a  commander  of 
the  German  forces  in  the  Roman  service,  re- 
volted, put  Orestes  to  death,  obliged  Augustu- 
lus  to  resign  and  thus  put  an  end  to  the  Roman 
empire  in  the  west  Augustulus,  being  of  too 
little  importance  to  be  put  to  death,  was  sent 
to  a  villa  near  Naples,  with  a  yearly  pension  of 
6,000  gold  solidi.  The  rest  of  his  life  was 
passed  in  obscurity.  The  Emperor's  name  was 
originally  Romulus  Augustus,  but  the  Romans 
changed  the  latter  into  the  diminutive  form 
Augustulus,  out  of  contempt  for  his  character. 

AUGUSTUS,  Gaius  JuUus  Cssar  Octa- 

vianus,  originally  called  Gaius  (Dctavius,  the 
celebrated  Roman  Emperor:  b.  23  Sept.  63  B.C.; 
d.  Nola.  19  Aug.  14  a.d.  He  was  the  son  of 
Gaius  Octavius  and  Atia,  a  daughter  of  Julia, 
the  sister  of  Julius  Cxsar.  The  Octavian  fam- 
ily originated  at  Velitrae,  in  the  country  of  the 
Volscians.  The  father  of  Octavius  had  risen 
to  the  rank  of  senator,  and  had  gone  to  Mace- 
donia, after  being  chosen  prsetor,  where  he  was 
a  civil  and  military  officer.  Octavius  lost  his 
father  when  young,  but  was  carefully  brought 
up  by  his  mother  and  L.  Marcius  Philippus,  the 
second  husband  of  Atia.  His  taleuts  gained 
him  the  regard  of  his  great-uncle,  Julius  Caesar, 
who  declared  himself  willing  to  adopt  him  as 
his  son  in  case  he  himself  should  remain  with- 
out children.  Octavius  was  studying  under  the 
renowned  orator  Apollodorus  when  he  received 
the  news  of  the  tragic  death  of  his  uncle  and 
of  his  having  adopted  him  as  his  son.  Notwith- 
standing the  anxiety  of  his  friends,  he  went  to 
Italy,  and  on  landing  at  Brundusium,  deputies 
from  the  veterans  collected  there  came  to  him. 
Conducted  in  triumph  to  the  city  and  saluted 
as  the  heir  and  avenger  of  Caesar,  he  made  his 
adoption  publicly  known  and  took  the  name  of 
his  uncle,  adding  to  it  that  of  Octavianus.  He 
then  advanced  to  Rome,  where  there  were  now 
two  parties,  that  of  the  republicans,  who  had 
killed  Caesar,  and  that  of  Antony  and  Lepidus, 
who,  under  the  pretense  of  avenging  him, 
strove  to  establish  their  own  authority.  Oc^ 
tavianus  addressed  himself  first  to  Cicero,  at 
Cumae,  being  desirous  to  gain  over  tihis  great 
orator,  and  from  thence  he  went  to  Rome, 
where  the  greater  part  of  the  magistrates,  sol- 
diers andgcitizens  came  to  meet  him,  Antony 
alone  paying  no  attention  to  his  return.    After 
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Oetavianus  had  caused  his  adoption  to  be  con- 
firmed in  the  most  solemn  manner,  he  went  to 
Antony  and  demanded  of  him  the  inheritance 
left  him  in  order  to  pay  the  legacies  mentioned 
in  his  uncle's  will.  Antony  at  first  haughtily 
refused  to  acknowledge  his  claims,  but  changed 
his  attitude  when  he  found  the  influence  of  Oe- 
tavianus continually  increasing,  and  his  own 
proportionably  diminishing.  There  could  be  no 
real  union,  however,  between  two  equally  am- 
bitious rivals.  In  their  hearts  they  cherished 
reciprocal  hatred  and  jealousy;  and  their  en- 
mity was  so  little  a  secret  that  Oetavianus  was 
accused  of  having  wished  to  get  Antony  mur- 
dered. He  afterward,  when  Antony,  together 
with  Lcpidus,  entered  Italy  at  the  head  of  a 
powerful  army,  united  with  him,  and  a  trium- 
virate was  formed  by  the  three  generals,  who 
defeated  the  reimblican  army  under  Brutus  and 
Cassius,  at  Pmlippt  in  Macedonia  (42  b.c). 
After  his  return  to  Rome  he  satisfied  the  de- 
mands of  his  soldiers  by  dividing  among  them 
confiscated  lands.  This  division  caused  great 
disturbances.  In  the  midst  of  the  stormy 
scenes  which  convulsed  Italy,  he  was  oblig;ed  to 
contend  with  Fulvia,  whose  daughter,  Clodia, 
he  had  rejected,  and  with  Lucius,  the  brother- 
in-law  of  Antony.  After  several  battles,  Lucius 
threw  himself  into  the  city  of  Perusia,  where 
he  was  soon  after  obliged  to  surrender.  The 
city  was  given  up  to  be  pkmdered,  and  JOO  sen-* 
ators  were  condemned  to  death.  After  the  re- 
turn of  Antony  an  end  was  put  to  the  proscrip- 
tions. Oetavianus  allowed  such  of  the  pro- 
scribed persons  as  had  escaped  death  by  flight, 
and  whom  he  no  longer  feared,  to  return.  There 
were  still  some  disturbances  in  Gaul,  and  the 
naval  war  with  Sextus  Pompeius  continued  for 
several  years.  By  a  skilful  course  of  conduct 
he  brought  about  the  defeat  of  Pompeius  and 
reduced  Lepidus  to  a  nullity,  thus  leaving  An- 
tony alone  as  his  rival.  The  empire  was  now 
divided  between  him  and  Antony;  but  while 
the  former,  in  the  east,  gave  himself  up  to  a 
life  of  luxury,  the  ^young  Octavius  pursued 
his  plan  of  making  himself  sole  master  of  the 
world.  He  especially  strove  to  obtain  the  love 
of  the  people.  He  displayed  mildness  and 
magnanimity,  without  the  appearance  of  striv- 
ing after  the  highest  power,  and  declared  him- 
self ready  to  lay  down  his  power  when  Antony 
should  return  from  the  war  against  the  Par^ 
tluans.  He  appeared  rather  to  permit  than  to 
wish  himself  to  be  appointed  perpetual  tribune 
—  an  office  which  gave  him  supreme  power. 
The  more  he  advanced  in  the  affections  of  the 
people  the  more  openly  did  he  declare  himself 
against  Antony. 

B^  maldng  public  a  will,  wherein  his  rival 
ai>pointed  his  sons  by  Geopatra  his  heirs,  he 
stirred  up  the  ill-will  of  the  Romans  against 
him.  Availing  himself  of  this  feeling.  Oeta- 
vianus declared  war  against  the  Queen  of  Egypt 
and  led  a  considerable  force,  both  by  sea  and 
land,  to  the  Ambracian  Gulf.  Here  his  admiral 
Vlpsanius  Agrippa  gained  the  naval  victory  of 
Actium  (q.v.),  which  made  Oetavianus  master 
of  the  world,  31  b.c.  He  pursued  his  rival  to 
Egypt,  and  ended  the  war,  after  rejecting  the 
proposal  of  Antony  to  decide  their  differences 
by  a  personal  combat.  Cleopatra  and  Antony 
having  killed  themselves,  Oetavianus  cau«ed 
them  to  be  buried  with  imposing  ceremonies.  A 
son  of  Antony  and  Fulvia  was  sacrificed  to 


ensure  his  saf  e^,  and  Caesarion,  a  son  of  Caesar 
and  Cleopatra,  shared  the  same  fate.  All  the 
other  relations  of  Antony  remained  uninjured, 
and  Oetavianus,  on  the  whole,  used  his  power 
with  moderation.  He  spent  two  years  in  the 
East,  in  order  to  arrange  the  affairs  of  Egypt, 
Greece,  Syria,  Asia  Minor  and  the  islands.  On 
his  return  to  Rome  he  celebrated  a  triumph  for 
three  days  in  succession,  and  (29  b.c.)  closed 
the  temple  of  Janus  —  for  the  third  time  since 
the  foundation  of  Rome.  Freed  from  his  rivals 
and  enemies,  and  master  of  the  world,  he  is 
said  to  have  been  undecided  as  to  how  he 
should  exercise  his  power,  or  whether  he  should 
even  retain  it  He  first  set  about  correcting 
the  abuses  which  had  prevailed  during^  the  civil 
war, .  established  a  general  peace,  ejected  un- 
worthy members  from  the  Senate,  restored 
ruined  temples  and  built  new  ones. 

At  the  end  of  his  seventh  consulship,  he  en- 
tered the  Senate  house,  and  declared  his  resolu- 
tion to  lay  down  his  power.  The  Senate,  aston- 
ished at  his  moderation,  besought  him  to  retain 
it.  He  jrielded  to  their  pressing  entreaties,  and 
continued  to  govern  through  them.  He  now 
obtained  the  surname  of  Augustus,  which 
marked  the  dignity  of  his  person  and  rank, 
and  united,  by  degrees,  in  himself,  the  offices 
of  imperator,  or  commander-in-chief  by  sea  and 
land,  with  power  to  make  war  and  peace;  of 
proconsul  over  all  the  provinces;  of  perpetual 
tribune  of  the  people,  which  rendered  his  per- 
son inviolable,  and  gave  him  the  power  of  in- 
terrupting public  proceedings;  and,  in  fine,  of 
censor,  and  pontifex  maximus,  or  controller  of 
all  religious  matters.  The  laws  themselves 
were  subject  to  him,  and  the  observance  of 
them  depended  upon  his  will.  It  was  the  spirit 
of  his  policv  to  retain  old  names  and  forms, 
but  he  steadfastly  refused  to  assume  the  title 
of  dictator,  which  latterly  had  become^  especially 
odious.  He  conducted  many  wars  in  Africa, 
Asia,  and  particularly  in  Gaul  and  Spain,  where 
he  triumphed  over  the  Cantabrians  after  a 
severe  struggle.  His  arms  subjected  Aquitania, 
Pannonia,  Dalmatia  and  Illyria,  ^  and  held  the 
Dacians,  Numidians  and  Ethiopians  in  check. 
He^  concluded  a  treaty  with  the  Parthians,  by 
which  they  gave  up  Armenia,  and  restored  the 
eagles  taken  from  Crassus  and  Antony.  At  the 
foot  of  the  Alps  he  erected  monuments  of  his 
triumphs  over  the  mountaineers,  the  proud  re- 
mains of  which  are  yet  to  be  seen  at  Susa  and 
Aosta.  After  he  had  established  peace  through- 
out the  empire,  he  again  closed  the  temple  of 
Tanus.  But  this  peace  was  interrupted,  9  a.d., 
by  the  defeat  of  Varus,  who  lost  tnrec  legions 
in  an  engagement  with  the  Germans,  under 
Arminius,  and  killed  himself  in  despair.  The 
information  of  this  misfortune  greatly  agitated 
Augustus.  He  let  his  beard  and  hair  grow, 
and  often  cried  out  in  the  deepest  grief,  ^O 
Varus,  restore  me  my  legions  I*  Meanwhile  the 
Germans  were  held  in  check  bv  Tiberius.  Dur- 
ing the  peace,  Augustus  had  issued  many  use- 
ful decrees,  and  abolished  abuses  in  the  gov- 
ernment. He  gave  a  new  form  to  the  Senate, 
employed  himself  in  improving  the  manners 
of  the  peof^e,  particularly  by  promoting  mar-* 
riage,  enacted  laws  for  the  snppres^on  of 
luxury,  introduced  discipline  into  the  armies, 
and  order  into  the  games  of  the  circus.  He 
adorned  Rome  in  such  a  manner  that  it  was 
truly  said,  ^He  found  it  of  brick,  and  left  it 
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of  marble.*  He  made  journeys,  as  Vcllcius 
says,  everywhere,  to  increase  the  blessings  of 
Deace;  he  went  to  Sicily  and  Greece,  Asia 
Minor,  Syria,  Gaul,  etc.;  in  several  places  he 
founded  cities  and  colonies.  The  people  erected 
altars  to  him,  and,  by  a  decree  of  the  Senate, 
the  month  Sextilis  was  called  August.  The  de- 
bauchery of  his  daughter  Julia  gave  him  great 
pain,  and  he  showed  himself  more  severe 
against  those  who  destroyed  the  honor  of  his 
family,  than  against  those  who  threatened  his 
life.  History  says  that,  in  his  old  age,  he  was 
ruled  by  his  wife,  Li  via,  the  only  person,  per- 
haps, whom  he  trulv  loved.  He  had  no  son&, 
and  lost  by  death  his  sister's  son,  Marcellus, 
and  his  daughter's  sons,  Gaius  and  Lucius, 
whom  he  had  appointed  his  successors.  Also, 
Drusus,  his  son-m-law,  whom  he  loved,*  died 
early;  and  Tiberius,  the  brother  of  the  latter, 
whom  he  hated,  on  account  of  his  bad  qualities, 
alone  survived. 

These  numerous  calamities,  together  with 
his  continually  increasing  infirmities,  gave  him 
a  strong  desire  of  repose.  He  undertook  a 
journey  to  Campania,  from  whose  purer  air  he 
hoped  for  relief;  but  disease  fixed  upon  him, 
and  he  died,  in  the  79th  year  of  his  age.  and 
45th  of  his  rdgn.  When  he  felt  his  death  ap- 
proaching he  is  said  to  have  called  for  a  mirror, 
arranged  his  hair,  and .  demanded  of  the  by- 
standers, *^Have  I  played  my  part  well?*  and, 
an  answer  being  returned  in  the  affirmative, 
*Then,®  added  Tie,  using  the  form  of  the 
players,  ^farewell,  and  applaud'  (valete,  et 
plaudiie).  If  this  last  passage  in  the  life  of 
Augustus  is  true,  it  is  certainly  indicative  of 
his  character,  his  policy,  and  even  of  his  for- 
tune. He  conquered  Brutus  by  means  of 
Antony,  and  Antony  by  means  of  Agrippa. 
He  several  times  changed  his  party,  but  never 
his  purposes,  and  knew  how  to  cause  power  to 
be  offered,  and  pressed  upon  him,  while  it  was, 
in  fact,  the  object  of  all  his  exertions.  It  can- 
not be  denied  that  he  used  his  power  with  wis- 
dom, and  became  the  benefactor  of  his  coun- 
try, which  he  had  previously  plunged  into  the 
horrors  of  civil  war.  His  taste  and  active 
mind  led  him  to  favor  and  protect  the  learned; 
and  he  even  exercised  the  art  of  the  poet  him- 
self; so  that  he  was  not  unworthy  of  giving 
his  name  to  an  age  distinguished  for  intellectual 
creations.  His  death  plunged  the  empire  into 
the  greatest  grief.  He  was  numbered  among 
the  gods,  and  temples  .and  altars  were  erected  to 
him.  Consult  Beule,  ^Auguste,  sa  famille  et 
ses  amis'  (Paris  1867)  ;  Boissier,  ^La  religion 
romaine'  (18S3)  ;  Gardthausen.  ^Augustus  iind 
seine  Zcit>  -(Leipzig.  1891)  ;  Firth,  J.  B.,  ^Au- 
gustus Caesar >  (New  York  1903);  Schuck- 
burg,   < Augustus'    (1903). 

AUGUSTUS  I,  Elector  of  Saxony:  b. 
Freiburg  1526;  d.  1586.  He  spent  some  time 
at  Prague  in  his  youth,  and  became  a  .close 
friend  of  Maximilian,  afterward  the  Emperor 
Maximilian  II.  He  married  the  daughter  of 
Christian  III  of  Denmark  who  was  very  popu- 
lar. In  1553  Augustus  succeeded  his  brotner 
Maurice  as  Elector.  At  first  he  favored  the 
Calvinists,  but  later  adopted  Lutheranism,  His 
internal  administration  was  remarkable  for 
many  beneficent  reforms  in  jurisprudence  and 
finance.  He  also  aided  education,  manufactures 
and  commerce.  He  ordered  that  every  newly- 
wedded  couple   should   plant   two    fruit   trees 


within  the  year  following  their  marriage.  He 
greatly  beauti&ed  Dresden,  his  capital  and 
founded  the  libraiy  there.  He  married  for 
the  second  time  a  few  weeks  before  his  death. 
Consult  Falke,  ^Geschichte  des  Kurfiirsten 
August  von  Sachsen'   (Leipzig  1868). 

AUGUSTUS  II,  Frederick  («The 
Strong*^),  Elector  of  Saxony  and  King  of  Po- 
land, second  son  of  John  George  III,  Elector 
of  Saxony:  b.  Dresden  1670;  d.  1  Feb.  1733. 
He  was  noted  for  his  activity.  In  1695  he  be- 
came Elector  and  in  1696  was  candidate  for 
the  vacant  Polish  throne.  The  French 
Ambassador  and  the  nobles  supported  the 
Prince  of  Conti,  but  Augustus  by  accept- 
ance of  the  Roman  Catholic  faith,  by 
bribery  and  intimidation  secured  the  elec- 
tion, 27  June  1697.  Early  in  his  reign,  a 
treat;|r  was  made  between  Denmark,  Poland  and 
Russia  against  Charles  XII  of  Sweden,  for  the 
conquest  of  Livonia.  But  Charles,  after  hav- 
ing defeated  the  Danes  and  the  Russians,  turned 
toward  Poland.  Thus  began  the  celebrated 
Northern  War.  which  lasted  20  years.  Charles 
gained  a  complete  victory,  20  July  1702,  and  on 
1  May  1703,  the  Saxon  army  was  defeated  again 
at  Pultusk.  The  Diet  assembled  at  Warsaw  de- 
clared Augustus,  14  Feb.  1704,  incapable  of 
wearing  the  crown  of  Poland,  and  Stanislaus 
Lesczinsky,  Waywode  of  Posen,  was  chosen 
king,  12  July  1704.  Charles  victorious  on  every 
side,  advanced  into  Saxony,  and  Augustus 
found  himself  obliged  to  negotiate,  a  secret 
peace,  at  Altranstadt.  24  Sept  1706. 

He  now  devoted  nimsclt  to  the  domestic  af- 
fairs of  Saxony.  His  love  of  splendor  involved 
him  in  many  expenses,  by  which  the  finances  of 
his  kingdom  were  disordered.  In  1709,  after  the 
defeat  of  Charles  at  Pultowa,  the  Poles  re- 
called Augustus,  who  united  himself  anew  with 
Peter  the  Great.  A  confederation  was  now 
formed  in  Poland  against  the  Saxon  troops, 
by  the  party  of  Stanislaus,  in  the  belief 
that  Augustus  was  aiming  at  absolute 
power.  The  Saxons  were  attacked  and 
obliged  to  surrender.  At  length,  through 
the  mediation  of  Peter,  an  arrangement 
was  concluded  at  Warsaw,  1717,  between  Au- 
gustus and  the  Polish  leaders.  The  Saxon 
troops  were  removed  from  the  kingdom,  and 
Augustus  agreed  not  to  maintain  more  than 
17,000  soldiers  in  Poland,  who  were  to  be  under 
the  Polish  authorities.  The  last  years  of  his 
reign  were  characterized  by  boundless  luxur>' 
and  corruption  of  manners.  He  was  not  dis- 
liked by  his  subjects,  and  filled  with  dignity  his 
station  among  the  European  powers.  In  his 
character  generous  ideas  were  united  with 
despotic  feelings,  a  taste  for  pleasure  with  the 
cares  of  ambition,  and  the  restlessness  of  a  war- 
like spirit  with  the  effeminacy  of  a  luxurious 
life.  By  his  mistresses  he  had  many  children. 
The  Countess  of  Konigsmark  bore  him  the  cel- 
ebrated Maurice  of  Saxony.  He  left  an  only 
son  who  succeeded  him.  Consult  Desroches  de 
Parthenay,  ^Histoire  de  Pdlogne  sous  le  roi 
Auguste>  (The  Hague  1734). 

AUGUSTUS  III,  Frederick,  Elector  of 
Saxony  and  King  of  Poland,  son  of  Augustus 
II:  b.  Dresden  1696;  d.  there,  5  Oct.  1763.  He 
succeeded  his  father  as  Elector  in  1733.  A  part 
of  the  Polish  nobility  chose  Augustus  king; 
and  in  1736  he  was  first  generally  recognized  as 
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such  by  the  Congress  assembled  at  Warsaw  to 
conclude  a  peace.  Although  without  the  great 
and  amiable  qualities  of  his  father,  in  other  re^ 
spects  he  closely  followed  his  example,  distin- 
guishing himself  by  the  splendor  of  his  feasts 
and  the  extravagance  of  his  court.  His  system 
of  politics  consisted  in  entire  dependence  upon 
Russia.  He  preferred  Dresden  to  Warsaw,  and 
through  his  long  absence  from  Poland  the  gov- 
ernment sank  into  entire  inactivity.  When 
Frederick  attacked  Saxony  itself  in  1745,  Au- 
gustus deserted  his  capital,  and  preserved  his 
pictures  and  porcelain,  but  lost  the  archives  of 
the  state,  which  fell  into  the  hands  of  the 
victors.  By  the  peace  of  Dresden,  25  Dec.  1745, 
he  was  reinstated  in  the  possession  of  Saxony, 
in  the  next  year.  In  1756  he  saw  himself  in- 
volved anew  in  a  war  against  Prussia,  and  fled 
to  Konigstein,  and  afterward  to  Poland.  His 
authority  in  this  country  had  always  been  incon- 
siderable, and  after  the  loss  of  Saxony,  became 
still  more  insignificant.  The  accession  of  Cath- 
arine to  the  Russian  throne  was  a  source  of 
disquietude,  for  she  sought  to  deprive  the  Saxon 
princes,  who  were  allies  of  France,  of  the 
Polish  thrones.  The  peace  of  Hubertsberg  was 
hardly  concluded  when  Augustus  returned  from 
Warsaw  to  Dresden,  where  he  died.  His  son, 
Frederick  Christian,  succeeded  him  as  Elector 
of  Saxony,  and  Stanislaus  Poniatowsky  ^s  King 
of  Poland.  Consult  Ruthiere,  ^Histoire  dc 
I'anarchie  de  Pologne>  (Paris  1819). 

AUGUSTUS,  Apotheosis  of»  a  celebrated 
cameo,  cut  out  of  sardonyx,  nearly  a  foot  in 
diameter.  It  b  the  largest  work  of  its  kind. 
It  contains  26  figures,  formerly  supposed  to 
represent  Joseph  leading  a  procession  through 
Egjyt.  It  is  now  one  of  the  gems  of  the 
Cabinet  des  Medailles  et  Antiques  in  Paris. 

AUGUSTUS,  Arch  of,  a  triumphal  arch 
erected  in  the  Roman  Forum  in  honor  of 
Augustus,  about  20  b.c  Destroyed  in  1540,  its 
foundations  were  discovered  in  1888.  Consult 
Hiilsen-Carter,  <The  Roman  Forum >  (Rome 
1906). 

AUGUSTUS,  Forum  of,  the  Imperial 
forum  built  by  Augrustus  at  Rome.  Portions  of 
its  walls  still  remain,  with  ruins  of  the  temple 
of  Mars  Ultor,  which  was  built  in  the  centre 
in  commemoration  of  the  battle  of  Philippi  and 
the  retribution  brought  by  Augustus  on  the 
murderers  of  Cssar.  Consult  Plather,  ^The 
Topography  and  Monuments  of  Ancient  Rome> 
(New  York  1911).  ^. 

AUGUSTUS,  Mausoleum  of,  a  circular 
structure  of  huge  diameter  (280  feet),  built  of 
white  marble  and  covered  by  a  mound  of  eartih, 
on  which  were  planted  evergreen  trees.  At  the 
summit  of  the  mound,  among  the  shrubbery, 
was  placed  a  colossal  bronze  statue  of  Au- 
gustus, who  had  caused  the  mausoleum  to  be 
ouih,  28  B.C  On  each  side  of  the  portal  stood 
an  obelisk,  still  preserved  in  the  Piazza  def 
Esquilino  and  the  Piazza  del  Quirinale.  Within 
were  interred  the  great  Romans  honored  by  the 
Emperor,  the  first  being  young  Marcellus  and 
.the  last  Nerva,  98  a.d.  Later  the  structure  was 
allowed  to  fall  into  ruins,  was  for  a  time  used 
as  a  bull  ring  and  a  circus  and  now  only  the 
brick  shell  is  visible. 

AUK,  ak,  a  diving  sea-fowl  of  the  family 
Alcida  found  in  the  northern  regions,  the  term 
covering   guillemots,    murres,    lomvias,    puffins 


and  others.  They  are  thick-set  birds,  seldom 
more  than  a  foot  long,  which  move  about  with 
difficulty  on  land,  from  the  fact  that  their  legs 
are  set  very  far  back,  giving  them  an  erect, 
penguin-like  attitude.  In  color  they  are  dark 
brown,  black  or  lead-color  above,  and  white  be- 
neath, except  in  the  breeding  season,  when 
bright  colors  and  ornamental  plumes  tempora- 
rily appear  on  the  males  of  some  species.  The 
wing- feathers  are  so  short  as  to  be  of  little 
service  for  flight,  and  the  wings  are  more  used 
as  aids  in  swimming  under  water,  where  they 
pursue  fishes  with  great  speed.  The  bill  is 
much  compressed,  but  in  the  breeding  season, 
among  the  puffins,  which  show  the  most 
marked  compression  of  bill  at  other  times, 
the  bills  increase  in  size  and  develop  orna- 
mental appendages  which  disappear  as  the 
moulting  season  comes  on.  The  most 
important  north  Atlantic  auks  are  the 
now-extinct  great  auk  (plautits  impennis) 
which  was  as  large  as  a  goose  and  within 
historic  times  abounded  as  far  south  as  the 
Hebrides  (see  Garkfowl)  ;  the  little  auk  (AUe 
alU)t  not  larger  than  a  robin  and  very  abun- 
dant, sometimes  in  winter  coming  as  far  south 
as  New  York  and  the  Great  Lakes  (see  Dqve- 
kie)  :  and  the  razor-billed  auk  (Alca  torda), 
which  has  a  bill  of  remarkable  length  and 
shaipness,  and  which  breeds  even  as  far  south 
as  the  Maine  coast  (see  Murrelet;  Puffin; 
Razor-Bill).  The  auk  lays  only  a  single  large 
egg,  which,  as  no  nest  is  prepared,  the  parents 
care  for  by  holding  upon  the  top  of  their 
webbed  feet  and  between  their  thighs.  These 
eggs  are  a  staple  food  for  the  natives  of  the 
Arctic  regions,  as  are  the  birds,  also.  They 
are  taken-  in  spmmer  and  preserved  for  winter 
use,  as  in  the  autumn  the  auks  migrate  from 
the  frozen  coasts  and  spend  the  winter  in  the 
open  spaces  of  the  sea.  Consult  American 
and  British  ornithologies;  and  Grieve,  <The 
Great  Auk>  (London  1885)  ;  Stcjneger,  <Bul- 
letin  of  the  United  States  National  Museum 
No.  29>  (1885)  ;  <Harriman  Alaska  Expedition* 
(Vol.  II,  New  York  1902);  Selous,  <Bird 
Watching>    (London  1901). 

AULARD,  o'lar',  Frangois  Victor  Al- 
phonse,  French  historian:  b.  Montbron, 
Charente,  1849.  He  is  considered  one  of  the 
best  authorities  on  the  French  Revolution,  of 
which  subject  he  was  professor  at  the  Sorbonne. 
Among  his  many  works  afe  ^Les  orateurs  de 
Tassemblee  consiltuuiile^  (1882)  ;  <Le  culte  de 
la  raison  et  le  culte  de  Tetre  supreme*  (1892). 
He  also  edited  <La  soci6t6  des  Jacobins*  (6 
vols.,  1889^^7). 

AU1.D  LANG'SYNE,  aid  l^ng  sin,  a  song 
attributed  to  Burns,  who  added  a  couple  of 
stanzas  to  a  poem  known  to  have  existed  in 
1600  and  set  to  an  old  Lowland  air  by  George 
Thompson.  Consult  Grove,  ^Dictionary  of 
Music  and  Musicians*   (New  York  1910). 

AULD  LIGHT  IDYLLS,  aid  Hcht  I'dills, 
a  work  by  James  M.  Barrie.  It  is  a  series  of 
12  sketches  of  Kfc  in  Glen  Quharity  and 
Thrums.  In  all  of  them  the  same  characters 
appear. 

AULD  ROBIN  GRAY,  a  famous  Scottish 
ballad  by  Lady  Anne  Barnard,  published 
anonymously  in  1772,  but  unacknowledged  till 
1825.  She  afterward  wrote  a  sequel  to  the 
ballad. 
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AULIC  COUNCIL,  one  of  the  two  high- 
est courts  of  the  Holy  Roman  empire 
(Reichshofrath),  the  other  being  the  court  of 
me  Imperial  Chamber  (Reichskammergericht). 
It  was  at  first  a  ])aid  Council  of  the  EmpQTor, 
and  was  reorganized  1497  by  Maximilian  I, 
who  set  it  up  as  a  rival  to  the  Imperial  Cham- 
ber, which  the  Diet  had  forced  upon  him.  At 
first  its  main  functions  appear  to  have  been  in 
regard  to  the  business  administration  of  the 
crownlands  and  the  empire  in  general,  and  so  to 
facilitate  and  expedite  the  decisions  of  the  Im- 
perial Chamber.  In  the  course  of  time  other 
functions  devolved  upon  it  and  it  received  a 
fixed  constitution  in  1559.  Its  powers  were 
greatly  limited  by  the  Peace  of  Westphalia  in 
1648,  but  six  years  later  it  was  formally  consti- 
tuted as  one  of  the  two  supreme  courts  of  the 
empire,  the  equal  of  the  Imperial  Chamber,  and 
the  hi^est  Court  of  Appeals  in  the  empire.  In 
this  form  it  consisted  of  a  president,  vice-presi- 
dent, a  vice-chancellor  and  18  councillors,  all 
of  whom  were  selected  and  paid  by  the  Em- 
peror, except  the  vice-chancellor,  who  was  ap- 
pointed by  the  Elector  of  Mainz.  Its  seat  was 
at  the  Imperial  residence,  Vienna.  It  had 
jurisdiction  in  all  matters  concerning  the  re- 
served rights  of  the  Emperor,  all  questions  of 
appeal  on  the  part  of  the  states  from  decisions 
in  minor  courts,  and  whatever  concerned  the 
Imperial  jurisdiction  in  Italy.  It  was  dissolved 
on  the  death  of  the  Emperor,  and  had  to  be  re- 
instituted  by  his  successor.  Six  of  the  council- 
lors were  Protestants,  who  could  thus  exercise 
an  effective  veto  and  preserve  religious  parity. 
The  council  ceased  to  exist  on  the  fall  of  the 
Holy  Roman  empire  in  1806.  The  title  is  now 
applied  in  Germany  in  a  general  sense  to  the 
chief  council  of  any  department,  political,  ad- 
ministrative, judicial  or  military.  Consult 
Herschenhahn,  ^Geschichte  des  kaiserlichen 
Reichshofraths>    (Mannheim  1793). 

AULICH,  ou'Uh,  Ludwig,  Hungarian 
general:  b.  Presburg  1792;  d.  Arad,  6  Oct.  1849. 
When  the  Hungarian  Revolution  of^  1848  broke 
out  Aulich  was  lieutenant-colonel  in  an  Aus- 
trian regiment,  which  afterward  took  up  the 
Hungarian  cause.  He  was  later  made  general 
of  the  2d  Hungarian  army  corps,  in  which 
capacity  he  was  an  important  factor  in  the  vic- 
tories over  Prince  Windischgratz.  After  the 
evacuation  of  Pesth  by  the  Imperial  troops  in 
1849,  Aulich  madq^  his  triumphant  entry  into 
that  capital,  and  was  received  with  enthusiasm 
by  the  people.  In  his  famous  proclamation  of 
Codolld,  Kossuth  paid  also  an  appropriate 
homage  to  Aulich's  gallantry.  Subsequently, 
when  Gorg^y  was  forced  to  renounte  either  the 
army  or  the  Minister  of  War,  he  took  the  lat- 
ter alternative,  and  Aulich  was  appointed  his 
successor.  But  although  he  might  have  used 
his  authority  as  Minister  of  War  to  frustrate 
Gorgey's  negotiations  with  the  Russians,  he 
actually  assisted  Gorgey  to  bring  Aese  negotia- 
tions to  a  successful  close.  He  was  then  de- 
livered over  to  Austria  by  the  Russians,  and,  in 
company  with  12  others,  perished  on  the  gal- 
lows. 

AULIS,  in  ancient  Greece,  a  seaport  in 
Bceotia,  on  the  strait  called  Euripus,  between 
Boeotia  and  Euboea,  noted  chiefly  for  its  temple 
of  Artemis,  and  as  the  scene  of  the  sacrifice  of 
Iphigenia,  and  as  the  gathering  place  of  the 
Greek  fleet  before  the  Trojan  War. 


AULLAGAS,  oul-la'ps,  a  saU  bke  in 
Bolivia,  which  receives  me  surplus  waters  of 
Lake  Titicaca  through  the  Rio  Desaguadero, 
and  has  onl^  one  perceptible,  insignificant  out- 
let. The  disposition  ot  its  stq>erf3uous  water 
is,  therefore,  still  a  matter  of  uncertainty. 

AULNEAU  DE  LA  TOUCHB,  al'no' 
de-la-to6zh,  Jeanne  Pierre,  Jesuit  martyr:  b. 
France  1705.  In  1735  he  was  sent  as  missionary 
to  the  Indians  at  the  Lake  of  the  Woods.  In 
the  following  year  he  set  out  with  a  party  of 
Frenchmen  for  Mackinac,  but  the  whole  party 
was  surprised  and  massacred  by  Sioux  on  the 
8th  of  June  at  Massacre  Island,  Lake  of  the 
Woods. 

AULULARIA  (from  Aulula,  sl  pot),  a 
comedy  by  Plautus.  Euclion,  an  old  miser,  is 
the  principal  character. 

AUMALB,  o-m^r,  Henri  Engine  Philippe 
Louis  d'OrleanSy  Duke  o^  4th  son  of  King 
Louis  Philippe  of  France:  b.  Paris,  16  Jan. 
1822;  d.  Zucco,  Sicily^  7  May  1897.  He  en- 
tered the  military  service  at  tlie  age  of  17,  and 
distinguished  himself  by  his  bravery.  At  the 
age  of  20,  he  was  promoted  to  the  rank  of 
brigadier-general,  and  was  sent  to  Algeria,  in 
October  1842.  Entrusted  with  the  command  of 
the  district  of  Medeah,  he  attacked  the  smala 
of  Abd  el  Kader  with  such  impetuosity  that 
in  less'  than  two  hours  the  emir's  troops  were 
entirely  routed.  As  a  reward,  Aumale  was 
made  lieutenant-general  and  commander  of 
the  province  of  Constantlne.  In  1847,  the 
young  prince,  but  25  years  old,  was  en- 
trusted with  the  general  governorship  of 
Algeria,  which  was  taken  from  the  nands 
of  Marshal  Bugeaud.  This  appointment 
was  not  approved  either  by  the  army 
or  the  French  nation,  and  it  was  the  oc- 
casion for  loud  complaints  against  the  ambition 
of  the  King,  who  was  concentrating  the  direc- 
tion of  the  whole  military  service  in  the  hands 
of  his  sons.  After  the  revolution  of  1848,  he 
went  to  England,  where  he  devoted  his  atten- 
tion to  literary  pursuits.  In  1870  he  was  re- 
fused permission  to  enter  the  French  army, 
but  in  the  following  year  he  was  elected  to  the 
Assembly  from  Oise  and  took  his  scat  In  1873 
he  was  general  of  division  and  presided  at  the 
trial  of  Baiaine.  In  1885  he  was  debarred  from 
the  army  under  the  Expulsion  Act  and  with- 
drew to  England.  He  bequeathed  the  Chateau 
of  Chantilly  to  the  Insdtut  de  France.  In  1889 
the  decree  of  banishment  against  him  was  re- 
voked. His  latest  years  were  passed  in  Sicily. 
He  wrote  ^Les  institutions  militaires  de  la 
France^  (1867) ;  ^Histoire  des  Princes  de 
G)nd6>  (1869)  and  <Lettre  sur  Thistoire  de 
France^  (1861),  which  attracted  wide  notice 
because  ot  its  attacks  upon  Napoleon  III  and 
the  Prince  Imperial. 

AUMALB,  6'mar,  France,  a  town  35  miles 
northeast  of  Rouen,  which  has  given  titles  to 
several  notables  in  JFrench  history:  Jean  d*Ar- 
court,  8th  Count  (fAumalc,  fought  at  Agin- 
court.  and  defeated  the  English  at  Gravelle 
(1423).  Claude  II,  Due  d' Aumale,  one  of  the 
chief  instigators  of  the  Massacre  of  Saunt 
Bartholomew,  was  killed  1573.  Charles  de 
Lorraine,  Due  d' Aumale,  was  an  ardent  parti- 
san of  the  League  in  the  politico-religious 
French  wars  of  the  16th  century.  Glass  and 
steel  are  manufactured  in  the  modem  town. 
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Pop.    (1911)  2»412.    Consult  Semichon.   <His- 
toire  de  la  ville  d'Auinale>  (Paris  1862). 

AUMONT,  5-m6n',  the  name  of  one  of  the 
great  historical  families  of  France.  The  first 
Aumont  mentioned  in  history  is  Jean  III,  Sire 
d'Aumont,  who,  in  1328,  took  part  in  the  bat- 
tle of  C^ssel,  and  served  under  Philip  de  Valois, 
on  many  other  important  occasions.  A  more 
distingmshed  member  of  the  family  was  Jean 
d' Aumont:  b.  1522;  d.  1595.  He  was  on  the 
battlefield  almost  from  his  cradle  to  his  grave, 
and  served  under  six  king[s:  Francis  I,  Henry 
II,  Francis  II,  Charles  IX,  Henry  III  and 
H«nry  IV.  Antoine  d' Aumont:  b.  1601;  d. 
1669;  served  with  distinction  under  Louis  XIV, 
and  in  1662  was  ^pcinted  governor  of  Paris. 
Louis  Makie  Victor  d'Auicont  and  sb  Roche, 
bakon:  b.  1632;  d.  1704;  took  an  active  part  in 
the  war  in  Flanders  under  Louis  XIV,  was 
governor  of  Boulogne  and  the  Botdonnois,  and 
member  of  the  Academy  of  Inscriptions  and 
Belles-lettres.  Jacques,  duc  d' Aumont:  b. 
1732;  d.  1799;  was  the  commandant  of  the 
national  guard  on  5  Oct.  1789,  when  Louis 
XVI  was  forcibly  taken  aw^  from  Versailles. 
Louis  Marie  Celeste  db  vibnn^  duc  d' Au- 
mont: b.  1762;  d.  1831;  served  in  Germany, 
Spain  and  Sweden,  unUl  the  restoration,  when 
he  was  appointed  lieutenant-general.  He  made 
himself  very  useful  to  the  cause  of  royalty 
in  suppressing  the  troubles  in  Normandy,  and 
in  1815  was  created  peier  of  France,  and  raised 
to  the  office  of  first  chamberlain.  He  was  one  of 
the  most  prominent  men  at  the  courts  of  Louis 
XVIII  and  Qiarles  X,  but  he  exchanged  poli- 
tics for  theatres,  and  became  the  chief  director 
of  the  comic  opera. 

AUNGERVILLE,  an'ger-vll.  Richard, 
known  as  Richard  de  Bury  (from  his  birth- 
place. Bury  Saint  Edmunds),  an  English  states- 
man, bibliographer  and  correspondent  of  Pe- 
trarch: b.  1281;  d.  1345.  He  was  educated  at 
Oxford.  He  entered  the  order  of  Benedic- 
tine monks,  and  became  tutor  to  the  Prince  of 
Wales,  afterward  Edward  III.  Promoted  to 
several  offices  of  dignity,  he  ultimately  became 
bishop  of  Durham  (1333)  and  Lord  Chancellor 
of  England.  He  made  the  acquaintance  of 
man^  of  the  eminent  men  of  the  day,  and  was 
a  diligent  collector  of  books.  He  was  the 
author  of  ^Philobiblon,^  ^Epistolae  Familiar- 
ium,^  including  letters  to  Petrarch,  etc.  (See 
Philobiblon).  Consult  Boardman,  ^Richard 
de  Bury>  (Bangor  1902);  Dutt,  <Bury  St. 
Edmunds>  (London  1907) :  Kitchin,  <Seven 
Sages  of  Durham'  (ib.  1911). 

AURA.    See  Epilepsy. 

AURAMINE.    See  Coal  Tar  Colors. 

AURANGABAD,  ou-run'g^-bad',  India, 
town  175  miles  from  Bombay,  and  on  the  Kuam 
River,  a  small  tributary  of  the  (jodavery.  It  is 
surrounded  by  walls  with  semi-circular  towers 
at  the  different  angles,  and  contains  a  ruined 
palace  of  Aurungzebe  and  a  mausoleum  erected 
to  the  memory  of  his  favorite  wife.  A  mile 
to  the  west  of  the  town  are  cantonments  for 
cavalry,  infantry  and  artillery.  Aurangabad 
was  founded  early  in  the  17th  century,  and 
rose  to  be  a  considerable  trading  centre,  but 
its  commercial  importance  decreased  when 
Hyderabad  became  the  capital  of  the  Nizam. 
In  late  years  the  trade  has  revived  considerably, 


and  embraces  wheat,  cotton  and  manufactured 
goods.    Pop.  about  25,000. 

AURANTIA.    See  Coal  Tar  Colors. 

AURATES.    See  Auric  Acid. 

AURAY,  a'r§',  France,  town  in  the  de- 
partment of  Morbihan,  near  the  mouth  of  the 
Auray  River,  in  Brittany,  12  miles  west  of 
Vannes.  Its  port  is  frequented  by  coasting  and 
fishing  vessels.  Auray  is  one  of  the  chief 
centres  in  France  for  oyster-breeding,  and 
carries  on  boat-building  and  sardine-nshing. 
The  principal  buildings  are  the  church  of  Saint 
Esprit,  the  Renaissance  church  of  Saint  Gildas 
and,  at  a  short  distance  from  the  town,  the 
Carthusian  monastery,  now  a  deaf  and  dumb 
institute.  Adjoining  it  is  a  small  chapel  in 
which  are  preserved  the  bones  of  the  Royalists 
captured  by  the  Republicans  in  a  battle  here  in 
1795.  In  the  neighborhood  is  the  church  of 
Sainte  Anne  d'Aurajr,  one  of  the  principal  places 
of  pilg^rimage  in  Brittany.    Pop.  about  5,000. 

AURB  ACKER,  owr'ba-ner,  Ludwig, 
German  author:  b.  1784:  d.  1847;  well  remem- 
bered by  his  <Volksbfichlein>  (1827-29)  ;  a  col- 
lection of  ijopular  tales,  ranking  among  ^  the 
best  productions  of  this  kind  in  German  liter- 
ature. 

AURELIA.    See  Jellyfish. 

AURBLIAN,  Lucius  Domitius  Aure-^ 
lianus,  one  of  the  later  emperors  of  Rome : 
b.  about  212;  d.  275.  He  was  the  son  of  a 
peasant  of  Illyricum»  and  rose  to  the  highest 
rank  in  the  army,  and  even  to  the  consulate; 
which  good  fortune  was  increased  by  a  wealthy 
marriage.  Claudius  II,  on  his  death-bed,  in  270, 
recommended  Aurelian  to  the  choice  of  the 
troops  of  lUyricum,  who  readily  acceded  to  his 
wishes.  He  delivered  Italv  from  the  barbarians, 
reduced  Tetricus,  who  had  been  unwillingly 
made  to  assume  the  purple  in  Gaul,  and  con- 
quered the  famous  Zenobia,  Queen  of  Palmyra. 
Aurelian  followed  up  his  victories  by  the  ref- 
ormation of  abuses,  and  the  restoration 
throughout  the  empire  of  order  and  regularity, 
but  tarnished  his  good  intentions  by  the  general 
severity  of  his  measures,  and  the  sacrifice  of 
the  senatorial  order  to  his  slightest  suspicions. 
He  had  planned  a  great  expedition  against 
Persia,  and  was  waiting  in  Thrace  for  an  op- 
portunity to  cross  the  straits,  when  he  lost  his 
life  by  assassination,  the  result  of  a  conspiracv 
excited  by  a  secretary  whom  he  intended  to  call 
to  account  for  peculation.  Aurelian  was  a  wise, 
able  and  active  prince,  and  well  deserved  the 
title  given  him  by  the  Senate  of  *Restorer«of 
the  Roman  Empire.*  Consult  ^Cambridge  Me- 
diaeval History >  (Vol.  I,  New  York  1911)  and 
Homs,  L.,  ^Le  regne  de  Tempereur  Aurelicn^ 
(1904). 

AURELIAN,  a  historical  novel  by  Wil- 
liam Ware,  an  American  author  born  in  1797. 
It  was  first  published  in  1838  under  the  title 
^Probus,^  and  was  a  sequel  to  ^Letters  of 
Lucius  M.  Piso,^  published  the  year  before; 
and  like  that  novel,  written  in  the  form  of 
letters.  The  full  title  is  ^Aurelian;  or,  Rome 
in  the  Third  Century.  In  Letters  of  Lucius  M. 
Piso,  from  Rome,  to  Fausta,  the  daughter  of 
Gracchus  at  Palmyra.^  The  novel  presents  a 
singularly  faithful  picture  of  the  Rome  of  the 
second  half  of  the  3d  century. 
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AURELIAN  WALL,  a  wall  around 
Rome,  built  mostly  by  the  Emperor  Aurelian, 
but  completed  in  the  reign  of  Probus.  It  was 
almost  12  miles  long,  and  54  feet  high,  enclosing 
an  area  of  5,000  square  miles,  and  marking  the 
boundaries  of  Rome  in  the  time  of  Aurelian. 
The  wall  was  built  in  great  haste  as  a  defense 
against  the  barbarians,  and  includes  the  remains 
of  house-  and  garden-walls,  some  with  statues 
in  their  niches.  A  covered  way  near  the  base 
of  the  wall  was  provided  with  loopholes  toward 
the  outer  side  and  arcade  on  the  inner.  Tow- 
ers, 380  in  number,  connected  this  way  with  the 
battlements  above.  A  large  part  of  the  wall  is 
still  well  preserved.  Much  has  been  learned 
from  the  stamped  bricks  used  in  its  construc- 
tion, and  from  the  statues  and  frescoes  on  the 
walls  of  houses  filled  in  instead  of  being  de- 
molished in  the  hurry  of  building.  Consult 
Lanciani,  ^Ancient  Rome'  (New  York  1900) 
and  Platner,  ^ Topography  and  Monuments  of 
Ancient  Rome>  (Boston  1911). 

AURBLIUS  ANTONINUS,  Marcus. 
See  Marcus  Aurelius  Antoninus. 

AUREHUS  VICTOR,  Scxtus,  Roman 
historian  of  the  4th  century  whose  ^History  of 
the  Caesars^  is  a  collection  of  biographical 
sketches  of  the  emperors  from  Augustus  to 
Constantine.  In  this  work  he  states  that 
Julian  appointed  him  governor  of  a  division 
of  the  province  of  Pannonia  and  also  that  he 
was  made  city  prefect  by  Theodosius.  He  is 
identified  as  the  Aurelius  Victor  who  with 
Valentinian  was  consul  in  373  a.d. 

AURBLLE  DE  PALADINBS,  o-rel-de- 
p&-la-den',  Louis  Jean  Baptiste  d',  French 
soldier:  b.  Mal^eux,  Lozcre,  9  Jan.  1804;  d. 
Versailles,  17  Dec.  1877.  Entering  the  army  in 
1824,  he  served  throughout  the  Algerian  and 
Crimean  campaigns,  becoming  a  general  of 
division  in  1855.  He  did  not  participate  in  the 
Franco-Prussian  War  until  after  the  battle  of 
•Sedan,  when  he  received  a  command  and 
drove  the  Prussian  General  Von  der  Tann- 
Rathsamhausen  from  Orleans,  thus  winning 
the  first  French  victor3'  of  the  war.  His  later 
operations  were  not  so  successful,  however,  as 
he  was  beaten  by  the  army  of  the  Grand  Duke 
of  Mecklenburg  at  Artenay,  whereupon  he  was 
relieved  of  his  command.  During  the  days  of 
the  Commune  he  was  in  command  of  the  Na- 
tional Guard  in  the  department  of  the  Seine. 
After  the  war,  in  1875,  he  was  elected  to  the 
French  Senate  for  life.  He  is  the  author  of 
^Campagne  de  1870-71 ;  la  premiere  armcc  de 
la  Loire>   (1872). 

AURENGZEBE,    a'r^ng-zeb'.      See    Au- 

RUNCZEBE. 

AUREOLA,  or  AUREOLE,  in  paint- 
ings, an  illumination  surrounding  a  holy  per- 
son, as  Christ,  a  saint  or  a  martyr,  intended  to 
represent  a  luminous  cloud  or  haze  emanating 
from  him.  It  is  generally  of  an  oval  shape,  but 
may  be  nearly  or  quite  circular,  and  differs  from 
the  nimbus^  surrounding  the  heads  of  sacred 
personages  in  being  an  emanation  of  light  from 
the  whole  body.  The  aureole  did  not  come 
into  favor  until  after  the  8th  century  and  was 
abandoned  by  most  painters  of  the  Renaissance 
in  the  iSth  century.  It  was  used  around  figures 
of  Christ,  the  Trmity  and  the  Virgin  Mary. 

AUREOSIN.    See  Coal  Tar  Colors. 


AUREUS,  a'r?.fis,  or  AUREUS  NUM- 
MUS,  the  earliest  gold  coin  of  Rome,  coined 
207  B.C.,  in  the  second  Punic  War.  It  weighed 
2  denarii,  and  1  quinarius,  and  was  worm  25 
denarii,  or  100  sesterces.  In  modern  terms,  its 
average  weight  was  121  grains  and  its  value 
was  about  $500.  In  later  times  it  was  called 
solidus,  but  had  diminished  in  value.  Consult 
Hill,  G.  F.,  ^Handbook  of  Greek  and  Roman 
Coins ^    (London  1899). 

AURIC  ACID.  Trioxide  of  gold,  Au^i, 
does  not  combine  with  acids  to  form  salts,  but  a 
hydrated  form  of  the  oxide,  Au20a.H»0,  is 
known,  which  unites  with  bases  to  form  salts. 
From  this  acid-like  property,  the  hydrated  ox- 
ide has  been  called  'auric  acid.*  Compounds 
of  auric  acid  with  bases  are  called  'aurates.* 
Aurate  of  potassium,  Au«0«.Ki0.3H»0,  is  a 
crystalline  substance,  readily  dissolving  in 
water  with  the  formation  of  an  alkaline  solu- 
tion. When  digested  with  ammonium  sulphate, 
it  3rields  an  aurate  of  ammonia  of  undetermined 
composition,  called  'fulminating  gold.*  This 
substance,  yellowish-brown  in  color  when  in  the 
solid  form,  decomposes  explosively  upon  per- 
cussion, or  when  heated  to  212^  F. 

AURICH,  ou'riH,  Germany,  town  in  the 
province  of  Hanover,  18  miles  northwest  of 
Emden.  It  has  a  palace,  two  churdies,  a  gym- 
nasium and  four  libraries.  There  are  breweries 
and  small  manufactories  of  paper  and  tobacco. 
It  is  built  in  Dutch  style,  and  lies  in  a  sandy 
but  fertile  plain,  surrounded  by  pleasant  prome- 
nades which  have  taken  the  place  of  tne  old 
fortifications.    Pop.  about  6^000. 

AURICHALCITE  (kal'-),  a  native  basic 
carbonate  of  copper  and  zinc,  usually  occurring 
in  beautiful  bnght  blue  or  green,  pearly  in- 
crustations, composed  of  ill-defined  crystals  or 
scales.  Its  hardness  is  2,  and  its  specific  gravity 
about  3.6.  It  has  been  found  in  Greece,  Italy, 
England  and  various  other  European  countries, 
and  in  fine  specimens  at  Mprenci  in  Arizona, 
Magdalena  in  New  Mexico,  in  Colorado,  Mon- 
tana, Utah  and  elsewhere. 

AURICLE.     Sec  Ear. 

AURICLES    OF    THE    HEART.     See 

Heart;  Circulation. 

AURICULA,  a  hardy  perennial  herb, 
Primula  auricula,  of  the  family  Primulacea, 
found  in  the  mountainous  parts  of  central 
Europe.  The  wild  plant  has  an  umbel  of  small 
yellow  flowers  on  a  short  stalk,  which  rises 
from  a  rosette  of  basal  leaves.  By  selection  a 
very  large  number  of  varieties  have  been  pro- 
duced. These  have  long  stalks  and  very  di- 
versely colored,  fragant,  large  flowers,  for 
which  the  plant  is  widely  cultivated  in  Europe. 
In  the  United  States  the  plant  is  mostly  con- 
fined to  greenhouses.  It  is  propagated  by  means 
of  seeds  and  offsets,  and  succeeds  best  on  rich, 
light,  loamy  soil. 

AURICULAR  CONFESSION.  See  Con- 
fession; Penance;  Sacraments. 

AURIFABER,  the  Latinized  name  of 
JOHANN  GoLDscHMiDT,  One  of  Luthcr^s  friends: 
b.  1519.;  d.  Erfurt  1579.  He  became  pastor  at 
Erfurt  in  1566.  He  collected  the  unpaUished 
manuscripts  of  Luther,  and  edited  the  ^Epis- 
tolaB>  and  the  <Table-TaIk.> 
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AURIGA,  in  astronomy,  the  Wagoner,  a 
constellation  of  the  northern  hemisphere,  con- 
taining as  its  chief  luminary  Capella,  a  star  of 
the  first  magnitude.  In  1892  a  new  star  was 
discovered  in  the  foot  of  Auriga.  At  its  bright- 
est it  showed  as  a  star  of  the  fourth  magnitude 
and  remained  visible  to  the  naked  eye  for  about 
a  month,  afterward  becoming  rapialy  invisible. 
After  several  months  it  again  reached  the  tenth 
magnitude,  but  its  spectrum  had  undergone  a 
great  change,  having  become  assimilated  to  the 
nebular  type.  It  has  since  resumed  its  stellar 
character  and  is  of  the  thirteenth  magnitude. 

AURILLAC,  o're-yak*,  France,  a  town  272 
miles  south  of  Paris,  capital  of  the  department 
of  Cantal  (Auvergne),  on  the  Jordanne.  It 
is  noted  for  its  anaent  buildings,  among  which 
are  the  church  of  Notre  Dame,  constructed  in 
the  13th  century,  and  the  castle  of  Saint 
Stephen.  It  has  manufactures  of  jewelry,  cop- 
per^  kettles,  paper,  woolen  stuffs  and  carpets. 
It  is  said  to  owe  its  origin  to  a  Benedictine 
monastery  founded  in  the  9th  century  by  Saint 
G^raud.  The  town  was  besieged  several  times 
by  the  English  in  the  14th  and  15th  centuries 
and  it  suffered  in  the  religious  wars  of  the  fol- 
lowing century.  It  is  the  birthplace  of  Pope 
Sylvester  II  and  also  of  the  infamous  Carrier 
of  the  French  Revolution.    Pop.  (1911)  18,036. 

AURIN,orAURINE,Ci.HuO..  A  coloring 
substance  used  in  the  manufacture  of  lacquers. 
It  is  obtained  by  the  action  of  sulphuric  and 
oxalic  acids  on  carbolic  acid  at  130**-150'*  C. 
It  is  little  used  as  a  dye  because  oiF  the  diffi-. 
culty  of  fixing  it.  Its  solution  in  alkali  has  a 
beautiful  red  color. 

AURINGER,  Obadiah  Gyros,  American 
author  and  clergyman:  b.  4  June  1849,  at  Glens 
Falls,  ^  N.  Y.  Educated  in  public  schools  and 
by  private  tutors,  he  contributed  literature  to 
papers  and  magazines  of  United  States  from 
the  age  of  18.  Entered  the  United  States 
Marine  Corps  June  1871 ;  and  served  in  the 
tropics  on  the  flagship  Worcester  till  August 
1875.  Engaged  in  agriculture  for  some  years, 
studied  theology  and  was  ordained  to  the 
Presbvtcrian  mmistry  in  1890.  He  served 
churches  at  Northwood,  N.  Y.  (1890-93); 
Troy,  N.  Y.  (1893-99);  Forcstport,  N.  Y., 
till  1912.  He  is  the  author  of  several  volumes 
of  verse,  including  ^Scythe  and  Sword* 
(1887),  <The  Heart  of  the  Golden  Poem> 
(1890),  «Book  of  the  Hills>  (1896),  <Friend- 
ship's  Crown  of  Verse,*  <The  Lover's  Tragedy* 
(1898).  <William  McKinley  MemoriaP  (1906), 
< Eagle's  Bride*  (19in.  In  prose  he  has  con- 
tributed a  sketch  of  Edward  Eggleston  to 
^Authors  at  Home*  series;  and  numerous 
I>apers  on  American  archaeology  to  State  pub- 
lications. His  latest  work  is  an  historical  play 
<  Thistledown.* 

AURISPA,  ou-re-spa,  Giovanni,  Italian 
scholar:  b.  Noto,  Siciljr,  1369;  d.  Ferrara  1460. 
He  went  to  Constantinople  in  1418  for  the 
purpose  of  studying  Greek.  On  his  return 
some  years  later  he  brought  with  him  many 
valuable  manuscripts,  among  them  some  of  the 
writings  of  Pindar,  Sloimocles,  Plato  and 
(lallimachus.  For  a  while  he  taught  Greek 
literature  at  Bologna.  After  a  short  period 
as  teacher  in  Florence  he  removed  to  Ferrara. 
In  1438  he  was  invited  by  the  Emperor  of 
Byzantium,  John   Palaeologus   to   attend   the 


council  called  by  the  Pope  Eugene  IV  at  Basel. 
The  result  was  that  he  became  the  Pope's 
secretary,  in  1441,  and  remained  in  this  office 
for  six  years.  Many  of  his  translations  are 
to  be  found  in  manuscript,  in  the  libraries  of 
Europe,  but  only  the  following  have  been  pub- 
lished: Hierocles'  ^Liber  in  Pythagorae  Aurea 
Carmina,  Latinitate  Donatus*  (Padua  1474) ; 
<Philisci  Consolotoria*  (Paris  ISlO).  Con- 
sult Voight's  <Die  Wiederbelebung  des  klassis- 
chen  Altcrthums>    (Vol.  I,  Berlin  1893). 

AUROCHS,  a'rdks,  the  European  bison 
(BoshonasiiS,^  or  Bison  europctus)  caUed  by 
Germans  'wisent*  and  in  the  Slavonic  lan- 
guages *subr*  or  ^'suber.*  This  great  bison 
stands  six  feet  or  more  in  height  at  the  shoul- 
der, and  closely  resembles  the  American  bison 
or  •buffalo*  (q.v.)  ;  it  is  believed,  indeed,  that 
the  American  animal  descended  from  the  an- 
cestral race  of  aurochs.  When  the  Romans 
spread  northward  into  Europe  they  found 
these  and  other  oxen  in  the  forests  wherever 
they  went,  and  even  down  in  the  days  of 
Charlemagne  they  were  spread  over  Germany 
and  were  beasts  of  chase.  They  have  steadily 
diminished,  however,  imtil  now  they  exist  only 
as  a  single  herd  in  the  royal  forest-preserves 
of  Bielovesre,  in  Lithuania,  which  in  1899  num- 
bered 700  while  a  few  hundred  roam  in  the 
Caucasian  Mountains.  ^  The  name  "aurochs* 
is  also  applied  sometimes  to  the  unis,  the 
ancient  wild  ox  of  Europe  {Bos  primigenius), 
the  supposed  ancestor  of  our  domestic  cattle. 
See  Bison. 

AURORA,  III,  city,  Kane  County,  on  Fox 
River,  and  on  the  C,  B.  &  Q.,  the  C.  &  N.  W., 
the  E.  J.  &  R,  and  the  C.  M.  &  G.  railroads. 
Is  the  hub  of  electric  interurban  lines  ex- 
tending in  all  directions  to  Chicago,  to 
Elgin  and  Dundee,  to  DeKalb,  Yorkvillc, 
and  Morris  and  Joliet.  It  was  founded  in 
1834  by  Joseph  and  Samuel  McCarty;  at  first 
there  were  two  incorporated  villages,  one  on 
each  side  of  the  ,  river,  until  1840,  th^  were 
made  one  municipality  and  organized  as  a 
city.  Aurora  is  an  important  manufacturing 
city,  having  a  variety  of  extensive  establish- 
ments; these  include  the  shops  of  the  Chicago, 
Burlington  &  Quincy  Railroad,  cotton  mills, 
wheeled  scraper  factory,  railroad  dump  cars, 
racing  sulky,  paint,  door  hangers,  chemical 
supphes,  wrappers,  shirts,  corsets,  steel  cabi- 
nets and  shelving,  flour,  mattresses,  roofing, 
silverware,  lithographing,  cooperage,  fertilizer, 
toilet  articles,  bmocr  board,  automatic  tools, 
stoves  and  ranges,  brict  brushes,  typewriter 
supplies,  conveying  machinery,  gravel  plants, 
condensed  milk,  acetylene  gas,  woodworking 
machinery,  pumps,  motorcycles,  grindstones, 
paper  boxes,  gas  mantles,  millworl^  well  ma- 
chmery.  There  are  several  foundries  and 
machine  shops,  and  a  large  number  of  small 
manufactories.  The  United  States  census  of 
manufactures  for  1914  recorded  140  industrial 
establishments  of  factory  grade,  employing 
5,497  persons,  of  whom  4,778  were  wage 
earners,  rec«vit%  $3,033,000  annually  in  wages. 
The  aggregate  capital  employed  was  $14,806,- 
000,  ana  the  year's  output  was  valued  at  $10,- 
789,000;  of  this.  $5,530,000  was  added  by 
manufacture.  There  are  five  national  banks 
and  one  State  bank.  The  city  has  43 
churches,  a  good  system  of  public  schools, 
including      two      high      schools,      the      East  t 
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to  light  its  streets  by  electricity.    Pop.   (1900) 
24.147;   (1910)  29,807,  an  increase  of  23.4  per 


High  School  and  the  West  High  School, 
and  a  public  library,  a  building  for  which 
was  presented  by  Andrew  (Sirnegie.  It 
is  also  the  seat  of  the  Advent  Christian  Col- 
lege, and  of  the  Jennings  Seminary  for  vonng 
women.  There  are  fine  buildings  owned  by  the 
Y.  M.  C  A.  and  the  Y.  W.  C.  A.,  a  city  hospi- 
tal and  Saint  Joseph  and  Saint  Charles  hospi- 
tals, and  a  new  State  armory.  The  govern- 
ment is  vested  in  a  mayor  and  city  council  of 
14,  seven  of  which  are  selected  each  year,  for 
a  term  of  two  years.  The  water,  and  electric 
lighting  plants  are  owned  and  operated  by  the 
City.     Aurora  was  the  first  city  in  the  world 

>  light  '  -       -       .  . 

4.147; 
cent;, (1916)  36,000. 

AURORA.  Ind.,  a  city  in  Dearborn  County, 
on  the  Ohio  River,  C,  C,  C  &  St.  L.  and  the 
B.  &  O.  S.  W.  railroads,  29  miles  southwest 
of  Cincinnati,  Ohio,  with  which  it  has  regular 
steamboat  connection.  There  are  extensive 
car  and  machine  shops  here,  and  manufactories 
of  furniture,  wheels,  tools,  barrels,  buggies, 
coffins,  brick  and  flour.  It  has  also  a  large 
grain  and  hay  trade.  There  is  a  public  library 
and  a  fine  public  park.  Aurora  was  settled  in 
1819  and  chartered  as  a  city  in  1848.  Pop. 
(1910)  4,410. 

AURORA,  Mo., -city  in  Lawrence  County, 
situated  on  the  St.  L.  &  S.  F.  and  St.  L^  I.  M. 
&  S.  railroads,  30  miles  southwest  of  Spring- 
field, 18  miles  northeast  of  Pierce  City.  The 
chief  industries  are  fruit  growing,  lead  and 
zinc  mining  and  farming.  There  are  also 
flour  mills,  foundries  and  machine  shops, 
marble  works  and  a  canning  factory.  Aurora 
has  two  banks  with  $75,000  capital.  The  city 
has  adopted  the  commission  form  of  govern- 
ment, and  is  supplied  with  water  from  dams 
in  the  White  River.     Pop.  4,148. 

AURORA,  Neb.,  city,  county-seat  of 
Hamilton  County,  on  the  Burlington  and 
Missouri  River  Railroad,  105  miles  southwest 
of  Omaha.  Though  extensive  brick  3rards  and 
flour  mills  are  operated  in  the  town,  it  is 
mainly  a  stock  raising  and  farming  centre. 
The  community  owns  its  own  waterworks. 
Pop.  2,630. 

AURORA,  N.  Y.,  village'  in'  Cayuga 
County,  situated  on  Cayuga  Lake,  25  miles 
northwest  of  Ithaca,  on  the  Lehigh  Valley 
Railroad.  It  is  the  centre  of  an  agricultural 
region,  and  is  a  residential  town  and  favorite 
summer  resort.  It  is  the  seat  of  Wells  College 
for  Women,  the  Wallcourt  School  for  Girls 
and  the  Somes  School  for  Boys.  Aurora  is 
two  miles  south  of  the  site  of  the  Jesuit  mis- 
sion to  the  Cayuga  Indians,  started  in  1656, 
and  was  settled  in  1789.  The  government  is  by 
town-meeting,  held  every  two  years  to  elect 
officers.    Pop.   (1910)  693.  . 

AURORA  (Greek,  £^,  in  mythology, 
daughter  of  Hyperion  and  Tneia,  and  sister  of 
Helios  and  Selene.  She  is  goddess  of  the 
dawn;  rises  from  the  ocean,  drawn  by  the 
celestial  horses,  Lampus  and  Phaethon,  and 
with  rosy  fingers  raises  the  veil  of  night, 
shedding  light  upon  the  world.  She  was  the 
wife  of  the  Titan  Astracus.  Boreas,  Notus, 
Hesperus  and  Zephynis,  and  the  other  stars 
were   her   children.     In   art    she    appears   as 


present  at  the  death  and  burial  of  Memnon, 
as  carrying  away  her  favorites,  as  a  goddess 
of  light  rising  from  the  sea  in  a  chariot  with 
winged  horses. 

AURORA,  a^  famous  painting  by  Guidq 
Reni,  on  the  ceiling  of  the  Casino  Rospigliosi 
in  Rome.  Aurora  precedes  the  sun  god  and 
strews  flowers  in  nis  path.  The  fresco  is 
remarkable  for  its  coloring  and  is  the  painter's 
greatest  work. 

AURORA  BOREALIS  (French,  aurore 
horSale;  German,  Nordlicht),  the  northern 
light.  An  illumination  in  the  sky,  seen  often- 
est  north  of  middle  latitudes  in  the  northern 
hemisphere,  and  south  of  them  in  the  southern 
hemisphere.  In  our  hemisphere  it  is  generally 
visible  in  the  north,  and  has,  therefore,  been 
called  the  Aurora  Borealis.  In  the  southep 
hemisphere  it  is  called  the  Aurora  Australis. 
^  The  frequency  with  which  it  is  seen  varies 
with  the  latitude  of  the  place.  It  is  compara- 
tively rare  within  45*  of  the  equator,  but  be- 
comes more  frequent  toward  the  north  up  to 
the  latitudes  of  about  60**,  where  it  sometimes 
becomes  almost  a  nightly  occurrence.  Nearer 
the  pole  it  again  becomes  less  frequent.  Wc 
shall  first  describe  it  as  it  is  commonly  seen 
in  our  own  latitudes.  The  first  noticeable 
phenomenon  commonly  occurs  after  the  end  of 
twilight,  when  the  northern  sky^  near  the 
horizon  will  be  seen  illuminated  with  a  light 
somewhat  like  that  of  the  dawn.  Careful 
examination  will  show,  however,  that  the  il- 
lumination is  in  the  form  of  a  broad  arch, 
highest  near  the  magnetic  north,  and  reaching 
the  horizon  in  the  northeast  and  northwest 
directions.  Presently  beams  of  light  are  seen 
crossing  this  arch  with  a  quivering  or  flicker- 
ing motion  and  shooting  toward  the  zenith. 
Each  beam  constantly  varies  in  brightness  and 
seemingly  fades  away  to  give  place  to  another. 
In  more  northern  latitudes,  say  north  of  45* 
or  50**,  these  beams  form  the  most  brilliant 
feature  of  the  aurora.  Sometimes  they  are 
arranged  in  curved,  wavy  lines  like  the  slats  of 
a  window  shade  flying  m  the  wind,  giving  the 
appearance  of  a  scroll  in  the  process  of  Being 
unrolled.  In  the  case  of  a  very  brilliant  aurora 
the  beams  may  cover  almost  or  quite  the  entire 
sky.  In  this  case  they  will  be  seen  to  converge 
toward  a  point  commonly  not  far  from  the 
zenith.  The  appearance  presented  by  the 
beams  grows  out  of  the  direction  in  which 
they  are  seen  and  f  roni  the  laws  of  perspective. 
Long-repeated  observations  show  ^  that  the 
rays  are  really  parallel  to  the  direction  of  the 
dipping  needle,  or  to  the  lines  of  the  earth's 
magnetic  force.  In  the  latitudes  which  we 
have  mentioned,  the  dip  is  commonly  more 
than  60*,  increasing  to  90*  at  the  magnetic 
pole;  hence  when  a  great  number  of  beams, 
all  parallel  to  each  other,  are  viewed  from  a 
point  on  the  earth's  surface  under  the  region 
m  which  they  are  found,  they  all  seem  to  con- 
verge according  to  the  laws  of  perspective, 
toward  that  part  of  the  sky  to  which  the  upper 
(south)  pole  of  a  dipping  needle  is  directed. 
If  the  parallelism  to  the  ma^ctic  lines  is  ex- 
act, the  direction  of  this  point  should  be  the 
same  as  that  of  the  compass  needle  itself.  It 
is  still  an  open  question  where  the  parallelism 
is  exact.  Many  observations  seem  to  show  a 
deviation  of  10*  or  more,  but  the  dctcrmina- 
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tion  of  the  exact  centre  of  convergence  is  diffi- 
cult unless  the  rays  are  so  numerous  as  to 
cover  a  large  part  of  the  sky,  and  it  is  not 
certain  that  the  deviation  may  not  be  due  to 
errors  of  estimation. 

The  Nature  of  the  Auroral  Light— 'As 
a  general,  perhaps  universal,  rule,  the  rays  or 
beams  which  we  have  described  have  a  sli|3^tly 
yellowish  tinge.  When  their  light  is  analyzed 
with  the  spectroscope,  many  lines,  in  one  case 
nearly  150,  have  been  found  in  the  spectrum. 
Of  these  the  brightest  and  most  constant  is  in 
the  yellowish  green  part  of  the  spectrtun,  hav- 
ing a  wave  length  of  557.  This  line  is  char- 
acteristic of  the  aurora,  and  is  almost  certainly 
due  to  krypton.  Several  of  the  others  have 
been  identified  with  the  lines  of  oxygen  and  of 
nitrogen,  a  result  which  might  have  been  ex- 
pected since  it  is  practically  certain  that  the 
aurora  is  due  to  an  electrical  discharge  in  or 
through  our  atmosphere. 

The  light  of  an  aurora  does  not  proceed 
wholly  from  the  beams.  Very  irregular  sheets 
of  light,  having  the  appearance  of  thin  lumi- 
nous clouds,  are  often  seen.  These  are  of 
various  colors,  red  being  especially  frequent. 
The  appearance  is  then  that  of  a  red  cloud 
illuminated  by  the  rays  of  the  sun  sometime 
after  the  latter  has  set.  The  light  can,  how- 
ever, be  easily  distinguished  from  that  of  a 
cloud  by  its  diffused  character  and  the  ab- 
sence of  any  definite  outline.  The  height 
of  the  region  in  whioh  the  auroras  are 
formed  has  never  been  definitely  determined. 
The  most  important  question  is,  whether  the 
height  is,  in  any  case,  above  the  upper  limit 
of  the  atmosphere.  This  question  is  all  the 
more  difficult  in  that  this  limit  is  in  itself  an 
uncertain  quantity.  Observations  of  shooting 
stars  show  that  these  objects  become  visible  at 
a  height  of  about  100  miles  above  the  earth's 
surface.  The  limit  of  the  atmosphere  must 
therefore  be  as  high  as  this,  and  may  be  much 
higher.  The  difficulty  of  making  observations 
upon  the  same  auroral  beams,  at  one  moment, 
at  different  points  of  the  region  from  which 
they  are  visible,  is  such  that  no  exact  deter- 
mination of  the  height  of  a  beam  has  ever 
been  made.  There  is  some  reason  to  believe 
that  the  height  may  sometimes  range  from  100 
to  150  miles,  but  diere  is  no  reason  to  believe 
that  a  beam  is  ever  seen  above  the  possible 
limit  of  the  atmosphere.  It  might  be  supposed 
that  by  laying  off  a  suitable  base  line  on  the 
earth,  from  the  extremities  of  which  the  alti- 
tudes of  selected  portions  of  the  light  are 
measured,  the  heights  might  be  determined  in 
a  very  simple  manner,  and  indeed  in  the  older 
meteorologies  results  of  observations  made  in 
this  way  are  frequently  stated.  But  it  is  now 
regarded  as  certain  that  such  figures  can  claim 
but  little  accuracy.  If  the  base  is  a  long  one, 
as  is  necessary  in  measuring  the  greater  heights, 
it  is  very  uncertain  whether  the  two  observers' 
are  measuring  to  the  same  region  of  illumina- 
tion, beside  which  the  very  rapid  motions  of 
such  regions  in  auroral  display  introduce  a 
further  element  of  uncertainty. 

The  lower  limit  of  the  aurora  cannot  be 
said  to  have  vet  been  accurately  determined 
but  it  is  probable  that  this  must  in  some  cases 
be  placed  within  a  mile  or  two  of  the  earth's 
surface,  if,  indeed,  it  does  not  sometimes  ex- 
tend almost  to  the  ground  itsdi    Trustworthy 


observers  have  in  some  tSAtt  seen  the  beams 
between  their  own  positions  and  a  nearby 
mountain,  or  below  the  clouds,  while  careful 
measurements  of  the  heights  of  low  lying 
auroras  have  been  secured.  It  is  also  very  fre- 
quently observed  in  countries  where  auroras 
are  numerous  that  the  phenomenon  is  accom- 
panied by  a  crackling  sound,  somewhat  resem- 
bling the  rustlin|:  of  silk  or  straw,  or  the 
electrical  sputtenngs  accompanying  wireless 
messages.  Such  sounds  have  been  described 
in  the  Arctic  regions  as  regularly  increasing 
and  decreasing  in  intensity  as  the  brightness 
of  the  aurora  waxed  and  waned.  In  such 
cases  the  aurora  must  have  been  very  near 
the  ground;  it  is  not. to  be  expected  that  any 
sound  can  be  detected  in  lower  latitudes,  where 
the  aurora  occurs  at  a  far  greater  altitude. 

Cause  of  the  Aurora.— Science  has  not 
been  able  to  determine  as  yet  with  certainty 
and  precision  the  cause  of  this  very  common 
phenomenon.  When  the  luminous  effect  pro- 
duced by  the  passage  of  electricity  through  the 
highly  rarefied  air  of  a  vacuum  tube  was  first 
observed,  its  resemblance  to  the  aurora  led  to 
the  view  that  the  latter  was  produced  by  electric 
currents  in  the  upper  regions  of  the  atmosphere. 
Although  it  is  not  impossible  that  such  currents 
may  be  associated  with  the  aurora,  they  do  not 
adequately  explain  its  light,  and  are  apparently 
inadequate  to  explain  its  rays.  Yet  there  is  no 
doubt  that  the  aurora  is  associated  in  some  ws^ 
with  the  magnetism  of  the  earth.  The  coina- 
dence  of  the  rays  of  the  aurora  with  the  direc- 
tion of  the  magnetic  needle  is  one  proof  of  this 
relation;  another  proof  is  found  in  the  rela- 
tion of  the  aurora  to  magnetic  storms.  The 
general  rule  is,  that  a  very  brilliant  aurora  is 
associated  with  such  a  storm,  disturbing  the 
magnetic  needle  not  only  at  the  point  where  the 
aurora  is  visible,  but  perhaps  over  the  whole 
earth.  Earth  currents  so  strong  that  from  time 
to  time  a  line  of  telegraph  ma/  be  run  by  them 
are  also  occasional  accoftipanunents  of  a  bril- 
liant aurora,  but  although  the  intimate  connec; 
tion  of  the  two  phenomena  is  so  well  estab- 
Hshed,  the  exact  relationship  is  yet  to  be  worked 
out.  In  recent  years  Arrhenius  has  propounded 
a  theory,  based  on  the  very  probable  fact  that 
the  sun  emits  a  flood  of  corpuscles  of  a  nature 
similar  to  that  of  the  mysterious  rays  known  as 
X-rays,  cathode  rays,  electrons,  etc.,  the  investi- 
gation of  which  has  occupied  so  large  a  place 
in  recent  physics.  His  theory  is,  that  these  cor- 
puscles on  approaching  the  earth  are  acted  on 
in  the  direction  of  the  lines  of  its  magnetic 
force  round  which  they  describe  helices.  While 
nothing  as  yet  has  been  found  to  disprove  this 
theory,  it  is  one  which  still  needs  much  prov- 
ing. What  can  be  said  with  reasonable  prob- 
ability is  that  the  aurora  is  caused  by  irregular 
emanations  of  corpuscles  from  the  sun,  which 
are  stopped  in  the  upper  regions  of  our  atmos- 
phere. 

Periodicity  of  the  Aurora.— Records  of 
auroras  extending  back  two  centuries  or  more 
show  that  they  have  been  much  more  numerous 
at  some  periods  than  at  others.  Sometimes  it 
has  been  supposed  that  they  have  been  more 
numerous  at  intervals  of  33  or  some  fixed 
number  of  years,  but  this  has  not  yet  been 
proved,  nor  has  any  law  been  determined  by 
which  we  can  definitely  say  at  what  times  they 
^ppesLT  in   the  greatest  number.    But   several 
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periods  are  observed  which  show  that  the  ap- 
pearance of  the  aurora  is  in  some  way  con- 
nected with  the  sun.  The  first  instance  of  this 
is  the  fact  that  they  are  more  numerous  when 
the  spots  of  the  sun  are  more  numerous.  As 
there  is  an  11-year  period  in  the  spots  on 
the  sun,  so  there  is  a  corresponding  period  in 
the  aurora.  There  is  also  a  semi-annual  period 
in  the  frequency  of  the  aurora,  the  greatest 
number  being  observed  in  March  and  Septem- 
ber and  the  smallest  in  June  and  December. 
Arrhenius  has  connected  this  with  the  fact 
that  in  March  and  September  the  earth  is 
over  the  region  of  the  sun's  surface  in  which 
spots  are  more  numerous.  Statistics  also  show 
tnat  there  are  more  auroras  in  the  northern 
hemisphere  when  the  moon  is  south  of  the 
equator  than  when  she  is  north.  This,  how- 
ever, is  not  proved  to  be  a  general  law.  There 
is  also  an  observed  period  of  25.93  days  in  the 
frequency  of  the  aurora.  This  is  so  near  the 
time  of  the  sun's  rotation  that  it  may  be  con- 
nected with  the  latter.  Consult  Angot,  <The 
Aurora*    (International  Scientific  Series), 

Simon  Newcx)mb. 
Revised  by  Eric  Doolittle,  Director  Flower 
Astronomical  Observatory. 

AURORA  LEIGH.  <Aurora  Leigh,>  a 
narrative  poem  or  *novel,*  as  Mrs.  Browning 
herself  termed  it,  was  begun  in  Italy,  and  com- 
pleted in  London  in  1856.  This  romantic  auto- 
biography in  blacdc  verse  tells,  in  nine  books, 
the  story  of  its  half-English,  half-Italian 
heroine ;  of  her  struggles  to  live  by  and  for  her 
art;  and  of  the  final  triumph  of  her  love  for 
her  cousin,  the  reformer  Romney  Leigh. 

As  a  novel,  ^Aurora  Leigh*  was  immedi- 
ately and  enormously  popular.  But  the  poem 
holds  other  appeals  to  modern  readers.  Those 
who  find  its  action  undramatic.  its  characters 
unconvincing,  its  scenes  unreal,  its  style  too 
often  that  of  rhetoric,  not  of  poetry,  will  still 
turn  to  it  as  an  inexhaustible  mirror  of  its 
.ape.  For  in  it  lives  mid- Victorian  England:  its 
complacent  wealth  and  appalling  poverty; 
its  ladies  of  fashion  and  its  prostitutes;  its 
Fourierists  and  its  Christian  Socialists.  It  is 
in  depicting  the  failure  of  Romney's  reforms 
that  Mrs.  Browning  voices  the  conviction  that 
gives  the  poem  its  theme: 

"Tis  UDpossible 
To  get  at  men  excepting  through  their  souls. 
And  poets  get  diiectlier  at  the  soul 
Than  any  of  your  ooonomiats.** 

And  some  readers  will  prize  ^Aurora  Leigh* 
as  the  record  of  the  heart  and  mind  of  Eliza- 
beth Barrett  Browning:  her  keen  satire  on  the 
English  social  order;  her  fearless  sympathy 
with  its  victims;  her  recognition  of  the  poet 
as  the  true  interpreter  of  modern  life;  her 
exaltation  of  the  creative  power  of  love.  Such 
readers  will  find  in  ^Aurora  Leigh,*  the  poem 
into  which  Mrs.  Browning's  ^highest  convictions 
upon  Life  and  Art  have  entered,'*  the  record  of 
a  woman  greater  than  her  poem.  For  full 
bibliography,  see  <The  Cambridge  History  of 
English  Literature*  (Vol.  XIII,  Ch.  3).  Con- 
sult also  Montegut,  fimile.  ^Ecrivains  modernes 
de  I'Angleterre*  TDeuxieme  serie,  Paris  1889) ; 
Texte,  Joseph,  ^fitudes  de  litt^rature  euro- 
pee  nne*    (Paris   1898). 

Frances  Wentwobth  Cutler. 


AURUNGZBBB»  a'rihig-zeb',  the  last  im- 
portant emperor  of  Hindustan,  of  the  Mogul 
dynasty:  b.  22  Oct.  1618;  d.  Ahmednuggur,  21 
Feb.  1707.  He  was  the  son  of  Shah  Jehsui,  and 
properly  named  Mohammed,  but  received  from 
his  grandfather  that  of  Aurun^ebe  (Ornament 
of  &e  Throne),  by  which  he  is  known  to  his- 
tory. Aurungzebe,  in  1658,  was  crowned  sole 
monarch  of  ue  great  Mogul  empire.  (Consult 
Stanley  Lane*Poole,  ^Aunmgzib*  (London 
1893)  ;  Sarkan,  T.  N.,  ^Anecdotes  of  Aurang- 
zib*  (ib.  1812);  id.,  ^History  of  Aurangzib* 
(ib.  1913). 

AUS  DEM  LBBEN  EINES  TAUGE- 
NICHTS  (1826)  («Out  of  the  Life  of  a  Good- 
for-Nothing"),  by  Josef  Freiherr  von  Eich- 
endorff  is  one  of  the  most  pleasing  products  of 
German  romanticism,  a  story  of  perennial 
charm.  The  hero,  whose  name,  oddly  enough, 
is  never  disclosed,  listens  dreamily  to  the 
melody  of  his  father's  mill-wheel,  but  he  hears 
rather  the  call  of  the  open  road,  and  with  naive 
recklessness  he  simply  wanders  forth  from  the 
humdrum  and  the  every-day  on  a  quest  for  the 
unknown,  his  only  luggage  being  his  Violin. 
The  story  is  the  record  of  his  diverting  and 
highly  romantic  adventures.  His  attitude  as  a 
traveler  may  well  be  described  in  the  words  of 
another  wanderer  with  whom  he  journeys  for  a 
time:  ^'When  we  start  out  in  the  morning,  the 
finest  thing  about  it  is  that  we  have  no  idea 
what  chimney  is  smoking  for  us  that  day,  or 
what  good  fortune  may  be  ours  before  night- 
fall.* But,  unlike  various  other  stories  of 
romantic  wandering,  Tieck's  ^  Franz  Stem- 
balds  Wanderungen,*  for  example,  EichendorfTs 
tale  has  a  genuine  plot  ui>on  which  a  substan- 
tial part  of  the  interest  depends.  As  a  late 
product  of  the  romantic  era,  the  story  lacks  the 
earlier  vagueness,  mysticism  or  morbidity  of 
the  school;  it  is  an  unsurpassed  example  of 
romantic  ^Wanderlust,*  and  it  illustrates  as 
well  the  characteristic  turning  of  northern  eyes 
toward  the  colorful  lands  of  the  south,  for 
the  hero  seeks  the  road  to  Italy  and  finds  it. 
Eichendorff's  talent  was  essentially  lyric,  and 
his  little  story  is  flooded  with  lyric  feeling;  in 
it,  indeed,  several  of  his  most  charming  lyrics 
are  embedded;  for  example:  Wem  (xott  will 
rechte  Gunst  erweisen,  den  schickt  er  in  die 
weite  Welt  (*When  (}od  a  special  favor 
granteth.  He  sends  one  roaming  through  the 
world*,  or,  Wer  in  die  Fremde  will  wandem 
(*Who  in  distant  lands  would  wander*).  Con- 
sult trans,  by  C.  G.  Leland,  ^Memoirs  of  a 
Good-for-Nothing>  (New  York  1866),  and  by 
Mrs.  A.  L.  Wister,  ^Leaves  from  the  Life  of 
a  Good-for-Nothing*  (Philadelphia  1889). 
Harvey  W.  Thayer. 

AUSABLE  (o-s&b'l)  CHASM,  a  pictur- 
esque  and  popular  American  summer  resort,  in 
New  York  State^  12  miles  irom  Plattsbure  and 
one  mile  from  Keeseville.  It  is  an  isolated  for- 
mation, wholly  independent  of,  and  discon- 
nected from,  any  other  similar  panorama.  At 
the  beginning  of  the  chasm,  the  nver  is  hemmed 
into  a  channel  not  more  than  10  feet  wide  by 
walls  of  rock  from  100  to  200  feet  high.  Lower 
down  the  walls  gradually  spread  apart  till  in 
some  places  there  is  a  (ustance  between  them 
of  50  feet,  and  then  extend  with  sharp  turns 
and  occasional  enlargements  for  nearly  two 
miles.    Lateral  fissures,  narrow  and  de^,  pro- 
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ject  from  the  main  ravine  at  nearly  right  an- 
gles, and.  through  one  of  these  a  staircase  of 
over  2O0  feet  reaches  to  die  abyss.  The  walls 
are  formed  of  laminae  of  sandstone,  laid  in 
precise  and  regular  order,  and  their  crevices 
are  filled  with  a  thick  growth  of  hardy  pines 
and  cedars]  The  trip  through  the  chasm  may 
be  made  in  a  smalt  boat  or  on  foot.  For  the 
accommodation  of  tourists,  stone  walks  with 
substantial  iron  railings  and  firm  bridges 
have  been  constructed. 

AUSCULTATION,  a  method  of  ex- 
amining the  body  by  means  of  the  sounds  given 
to  the  ear.  The  naked  ear  may  be  used,  or 
instruments,  such  as  the  stethoscope  (q.v.),  or 
the  phoneidoscope,  be  employed.  The  natural 
sounds  may  be  alone  investigated,  as  in  listening 
to  the  breathing  sounds,  or  the  heart  sounds, 
or  the  organ,  or  that  portion  contiguous  or  re- 
mote from  the  organs,  may  be  tapped,  or  per- 
cussed, to  determine  vanations  m  the  res- 
onance. All  of  the  parts  of  the  body  may 
be  investigated  by  these  means.  Auscul- 
tation is  probably,  next  to  inspection, 
the  oldest  mode  of  investigation.  Hip- 
pocrates II  used  it  extensively,  but  it  was 
not  until  Laennec,  in  1816,  gave  his  demonstra- 
tions that  the  method  came  to  be  recognized  as 
one  of  the  most  important  in  the  diagnosis  of 
diseased  conditions.  EJarly  views  had  it  that 
the  sounds  produced  were  capable  of  directly 
revealing  the  nature  of  disease  and  Skoda  first 
demonstrated  that  they  were  only  manifestations 
of  peculiar  physical  states  of  ue  bo<hr.  Con- 
sult Butler,  ^Diagnostics  of  Internal  Medicine^ 
(1901.);  Cabot,  <Physical  Diagnosis>  (New 
York  1912);  Lc  Fevre,  ^Physical  Diagnosis> 
(ib.  1905);  Sahli,  ^Untersuchungsmethoden.^ 
See  Percussion. 

AUSGLEICH  (ous'-gliH)  OF  1867,  The, 
a  compact  by  which  was  created  the  present 
close  union  between  Austria  and  Hungary; 
the  Austro-Hungarian  monarchy.  According 
to  the  provisions  of  this  document,  the  two 
monarchies  have,  first  of  all,  a  common  ruler, 
the  emperor  of  Austria  being  also  the  Apostolic 
King  of  Hungary.  He  is  crowned  both  at 
Vienna  and  Buda-Pesth.  Aside  from  that,  the 
agreement  extends  to  a  common  administration 
for  certain  matters  of  state;  a  customs  union, 
a  joint  commercial  policy,  a  uniform  system 
of  coinage  and  weights  and  measures,  as  well 
as  a  joint  control  of  industrial  monopolies  and 
the  railways.  In  foreign  affairs  the  two 
nations  have  only  one  policy,  as  well  as 
one  financial  policy.  In  military  organiza- 
tion they  are  practically  one  state.  Each  nation 
has  an  independent  rarliament,  but  the  two 
ministries  are  controlled  by  a  third  body,  a 
joint  Parliament,  known  as  the  Delegations. 
This  body  is  made  up  of  representatives  of  both 
governments^  each  delegation  numbering  60 
members,  elected  by  their  respective  Parlia- 
ments. They  meet  alternately  each  year  in 
Vienna  smd  Buda-Pesth,  though  much  of  their 
business  is  carried  on  by  correspondence.  The 
various  provisions  of  the  Ausgleich  are  re- 
newable every  10  years.  In  1^7  the  agree- 
ment regarding  the  customs  union  failed  of  re- 
newal, and  was  later  replaced  by  a  reciprocity 
treaty.    The  last  general  renewal  was  in  1907. 

AUSONIA,  a  poetical  synonym  for  Italy; 
so  used  by  Virgil  and  other  Roman  poets. 


AUSONIUS  DBCIMUS  MAGNUS,  the 
most  distinguished  Roman  poet  of  the  4th  cen- 
tury A.D.:  b.  Burdigala  (Bordeaux)  about  310; 
d.  about  392.  He  studied  under  several  dis- 
tinguished masters,  and  became  at  last  pro- 
fessor of  rhetoric  in  his  native  city,  whence  his 
fame  extended  through  the  whole  empire. 
Valentinian  entrusted  to  him  the  education  of 
his  son,  Gratian,  and  appointed  him  afterward 
Quaestor  and  praetorian  prefect.  After  Gratian 
had  ascended  the  throne  he  showed  himself  not 
less  grateful  to  his  preceptor.  About  the  year 
379  he  appointed  him  consul  in  Gaul.  After 
the  death  of  Gratian,  Ausonius  lived  upon  an 
estate  at  Bordeaux,  devoted  to  literary  pursuits. 
As  Valentinian  was  of  the  Christian  religion, 
it  is  probable  that  Ausonius  was  so,  too;  and 
man^  of  his  writings  confirm  this  conjecture. 
Critics  are  not  unanimous  on  the  subject  of  his 
poetical  merits.  He  is  undeniably  learned  and 
ingenious,  but  his  style  and  versification  have 


the  blemishes  of  the  age,  and  his  Latin  is  im- 

iyls,  < 
verse,  etc.,  are  extant    The  best  edition  is  that 


pure.    His  epigrams, 


eclogues,  letters  in 


of  <Peiper>  (Leijpaig  1886).  Consult  De- 
lachaux.  A.,  <La  latinit^  d'Ausone^  (Lausanne 
1909) ;  Dill,  <Roman  Society>  (London  1899)  ; 
Mackail,  <Latin  Literature>  (New  York  1896). 

AUSPERG,  Karlos,  Prince.  Austrian 
statesman:  b.  1  May  1814;  d.  1890.  After  a 
long  service  in  the  army  he  became  a  member 
of  the  upper  chamber  of  the  Austrian 
Reichsrath.  Later  he  became  president  of  the 
Austrian  House  of  Peers,  where  he  used  all 
his  influence  against  the  Clericals.  In  1868 
he  presided  over  the  ministry  and  strongly  sup- 
ported the  Liberal  Cabinet,  at  the  head  of  which 
was  his  younger  brother  Adolf. 

AUSPICBS.    See  Auguries  and  Auspices, 

AUSTEN,  Jane,  English  novelist:  b. 
Steventon,  Hampshire,  16  Dec  1775;  d.  Win- 
chester, 18  July  1817.  Miss  Austen  was  the 
daughter  of  the  Rev.  (jeorge  Austen,  rector  of 
Steventon  and  Deane,  and  (Cassandra  Leigh 
Austen,  daughter  of  the  Rev.  Thomas  Leigh 
and  niece  of  Theophilus  Leigh,  for  many  years 
master  of  Balliol  College,  Oxford.  Jane  was 
the  youngest  of  seven  children,  of  whom  others 
besides  herself,  particularly  Admiral  Francis 
William  Austen,  became  distinguished.  Until 
1801  she  lived  at  Steventon.  Her  life  here  was 
quiet,  domestic  and  moderately  studious.  Much 
of  her  spare  time  she  spent  in  writing,  chiefly 
for  her  own  amusement  In  1801  the  family 
removed  to  Bath,  whence  Miss  Austen  made 
visits  to  Lyme,  Southampton  and  other  places 
in  the  south  of  England.  Her  father  died  in 
1805,  and  in  1809  she  settled  at  Chawton,  in 
Hampshire,  where  she  remained  until  within 
two  months  of  her  death.  In  May  1817,  after 
some  months  of  ailing  health,  she  went  to 
Winchester  for  treatment,  and  there  died  in  the 
following  July. 

Miss  Austen  began  writing  stories  at  an 
early  age,  and  before  16  is  said  to  have  com- 
posed good-humored  nonsense.  The  first  of 
her  extant  novels,  < Pride  and  Prejudice.^  was 
written  between  October  1796  and  August  1797. 
Before  that  she  had  written  <  Eleanor  and 
Marianne,  >  which,  in  1797-98.  she  altered  into 
the  present  *  Sense  and  Sensibility.  >  Her  third 
norel,  <Northanger  Abbey,  >  belongs  to  1798. 
The  first  of  these  novels  to  be  published  was 
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<Sense  and  SensiHHty  >  in  1811.  Two  years 
later  *  Pride  and  Prejudice,^  which  had  been  re- 
fused by  a  publisher  in  her  father's  lifetime, 
made  its  appearance.  ^Northanger  Abbey  ^  had 
an  even  longer  period  of  darkness;  in  1803  it 
had  been  sold  to  a  publisher  for  ilO,  but  the 
publisher,  after  keeping  it  10  years  or  more, 
sold  it  back  to  the  family,  by  whom  it  was 
issued  in  1818^  the  year  after  the  author's  death. 
In  1804,  Miss  Austen  began  'The  Watsons,^ 
but  never  finished  it,  and  until  1811  apparently 
did  comparatively  little  writing.  Between  that 
year  and  1816^  however,  she  wrote  'Mansfield 
Park,*  <Emma^  and  'Persuasion,^  published 
respectively  in  1814,  1816  and  1818.  There  is 
also  an  unfinished  story,  'Lady  Susan. ^ 

The  novels  were  not  especially  popular  in 
the  author's  lifetime,  thoufi[h  Scott  and 
Macaulay  (a  little  later)  paid  sincere  and  high 
tribute  to  their  excellence.  To-day  they  are 
regarded  as  among  the  best  novels  in  the  lan- 
guage and  are  probably  as  widely  read  as  those 
of  any  first-rate  woman  novehst  in  English. 
The  reason  for  their  high  place  appears  to  lie 
in  Miss  Austen's  skill  as  a  story-teller  and  a 
drawer  of  character.  The  people  she  deals 
with  are  chieflv  from  the  higher  middle  classes 
in  the  Englisn  country,  and  she  rarely  goes 
above  or  below  them.  In  a  time,  that  of  the 
Napoleonic  wars,  when  there  was  every  tempta- 
tion to  write  battle  stories  and  heroics,  Miss 
Austen  kept  her  eye  on  the  life  that  she  knew, 
and  had  nothing  to  do  with  spectacular  means 
of  arousing  interest.  The  aspect  of  the  few 
warriors  and  seamen  who  come  into  her  pages 
is  domestic  rather  than  martial.  Nor  is  there 
any  very  serious  adventure  of  any  sort;  the 
worst  that  happens  b  an  elopement,  or  when 
a  heroine  slips  down  stairs  and  is  stunned.  Her 
people  are  quite  unintellectual  and  in  no  wise 
grand  or  heroic.  On  the  whole,  her  material  is 
less  startling  than  that  of  any  English  novelist, 
but  the  picture  which  she  gives  is  unsurpassed 
in  the  perfection  of  truth,  humor  and  vivacity. 
As  a  story-teller,  she  has,  in  point  of  technical 
construction,  no  superior.  Her  plots  are  not 
elaborate  and  there  is  no  conspicuous  wealth  of 
invention;  in  all  her  six  novels  the  plot  turns 
on  an  elopement  or  a  hidden  engagement;  but, 
granting  this,  the  construction  of  'Pride  and 
Prejudice,^  'Ernma^  and  'Mansfield  Park^  is 
not  to  be  bettered.  They  arc  models  of  their 
class  of  storjr  telling.  As  an  artist  in  character 
drawing,  Miss  Austen  has  contributed  to  the 

SiUery  of  familiar  persons  such  figures  as  Miss 
ates,  Mr.  Woodhouse,  Mrs.  Bennet,  Mrs.  Nor- 
ris  and  a  number  of  others,  all  of  whom  arc 
brilliant,  though  occasionally  exaggerated, 
creations.  All  her  important  characters  are 
strongly  individual,  and  are  so  firmly  drawn 
that  there  is  no  tendency  to  confuse  them  as 
types  or  as  persons. 

'Pride  and  Prejudice*  is  usually  regarded 
as  the  best  of  the  novels  in  point  of  liveliness 
of  style,  neatness  of  structure  and  vigor  of 
substance.  This  position  would  be  disputed  by 
admirers  of  the  more  intricate  'Emma>  and  the 
more  intricate  and  gloomy  'Mansfield  Park,* 
both  of  which  probably  surpass  'Pride  and 
Prejudice*  in  maturity  and  variety  of  char- 
acterization. 'Northanger  Abbey*  is  less 
ambitious  than  either  of  the  i>receding;  it  is  a 
very  vivacious  burlesque,  with  a  charming 
moral.    The  other  two    novels,    'Sense    and 


Sensibility*  and  'Persuasion,*  are  usually 
thought  to  be  inferior.  See  Pride  and  Preju- 
dice; Arrow  Maker,  The;  Emma;  Mansfield 
Park. 

Bibliography^— Excellent  editions  of  the 
novels  of  Jane  Austen  are  easily  to  be  had 
The  principal  life  is  the  Rev.  J.  £.  Austen 
Leigh  s  'Memoir  of  Jane  Austen*  (London 
1870).  There  is  also  a  life  by  Goldwin  Smith 
in  the  'Great  Writers*  series  (New  York  1890). 
The  place  of  Jane  Austen  in  literature  is  treated 
in  such  literaxy  histories  as.  Mrs.  Oliphant's 
'Literary  History  of  the  19th  Century*  and  W. 
L.  Cross's  'The  Development  of  die  English 
Novel.*  W.  D.  Howells,  in  'The  Heroines  of 
English  Novels*  (1901)  and  'CJriticism  and 
Fiction*  (1891)  pays  very  high  tribute  to  Miss 
Austen  as  an  artist  and  as  a  creator  of  char- 
acter. Recent  works  are  Constance  Hill's 
'Jane  Austen:  Her  Home  and  Her  Friends* 
(New  York  1902) ;  Mitton,  G.  E.,  'Jane  Austen 
and  Her  Times*  (London  1905)  ;  Austen-Lei^h, 
'Jane  Austen :  Her  Life  and  Letters :  A  Family 
Record*  (New  York  1913)  and  Cornish,  in 
'English  Men  of  Letter  Series*  (New  Yoric 
1913). 

WnxiAM  T.  BrewsteRj 
Professor  of  English,  Coiumbia  University, 

AUSTEN,  Peter  Townsend,  American 
chemist:  b.  Clifton,  S.  I.,  N,  Y.,  10  Sept  18S2; 
d  1907.  He  was  educated  at  Columbia  Univer- 
sity^ School  of  Mines,  and  in  (Germany  and 
Switzerland  In  1876^  he  was  appointed  in- 
structor of  chemistiy  at  DartmouUi:  in  1877. 
professor  of  chemistry  at  Rutgers.  From  1887 
to  1893  he  was  engaged  in  industrial  work,  and 
1893-98  was  professor  of  chemistry  at  Brook- 
lyn Polytechnic  Institute.  He  invented  several 
useful  manufacturing  processes;  wrote  a  num- 
ber of  valuable  papers,  and  translated  Pinner's 
'Repetitorium  der  organischen  Cliemie*  under 
the  title  'An  Introduction  to  the  Study  of 
Organic  Chemistry,*  and  published  the  volume 
'Kurze  Einleitung  zu  den  Nitro-Verbindungen* 
(Leipzig  1876). 

AUSTBRLITZ,  ous'ter*lets,  Moravia,  a 
town  on  the  Littawa,  13  miles  southeast  of 
Briinn.  In  the  vicinity,  on  2  Dec  1805,  was 
fought  the  famous  battle  between  the  French 
army  of  80,000  men,  commanded  by  Napoleon, 
and  the  combined  Russian  and  Austrian  armies, 
numbering  84,000^  under  their  respective  em- 
perors; in  which  the  former  achieved  a  signal 
victory.  According  to  Alison,  the  allies  lost 
30,000  in  killed  wounded  and  prisoners,  and  the 
French,  12,000.  The  battle  was  followed  by  an 
armistice,  the  terms  of  which  were  dictated  by 
Napoleon ;  and  immediately  after,  on  26  Decem- 
ber, by  the  Treaty  of  Presburg,  which  disas- 
trously affected  Austria.  The  battle  of  Auster- 
litz  is  sometimes  called  'The  Batde  of  die 
Three  Emperors.'  The  present  town  has  a 
population  of  about  4,000. 

AUSTBRLITZ,  The  Son  of,  a  term  given 
to  any  favorable  omen,  in  allusion  to  the  bril- 
liant appearance  of  the  sun  just  before  the  bat- 
tle of  Austerlitz,  and  which  Napoleon  accepted 
as  a  token  of  coming  victory. 

AUSTIN,  Saint.    See  Augustine,  Saint. 

AUSTIN,  Alfred,  poet  laureate  of  Eng- 
land critic  and  journalist:  b.  Headiogty*  near 
Leeds,  30  May  1835;  d.  K/ent,  2  June  1913.    He 
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was  the  son  of  a  wool  merchant,  educated  at 
Stoneyhurst,  Oscott  and  London  University; 
called  to  the  bar  in  1857.  After  his  father's 
death  he  abandoned  the  law  and  devoted  him- 
self to  study  and  travel,  and  in  1864  he  pub- 
lished his  first  success,  <The  Season;  a  Satire,* 
after  Bvron.  He  had,  however,  written  vol- 
umes of  verse  earlier.  He  ran  for  Parliament 
in  1865,  but  was  defeated.  In  1867  he  joined  the 
staff  of  the  Standard,  at  that  time  one  of  the 
most  influential  London  dailies,  which  ceased 
publication  16  March  1916.  For  this  paper  he 
wrote  many  *^leaders,»  reviews  and  biographies, 
and  so  stamped  his  personality  and  opinions 
upon  that  journal  that  it  was  humorously  called 
«The  Daily  Alfred  Austin.*  Sent  abroad,  he 
did  good  work  as  special  correspondent  at  the 
Vatican  Council,  the  Prussian  headquarters  in 
the  Franco-German  War  (1870),  and  the  Berlin 
Congress  (1878).  He  was  editor  of  the  Na- 
tional Review^  1883-93.  His  appointment  as 
poet  laureate  m  succession  to  Lord  Tennvson, 
but  nearly  four  years  after  the  latter's  death, 
was  the  cause  of  much  surprise  and  conunent. 
It  was  known  that  Swinburne,  Browning  and 
William  Morris — his  greatest  contemporaries 
—  were  out  of  the  runnmg  owing  to  their  pro- 
nounced radical  tendencies,  and  his  chief  com- 
petitors were  Lewis  Morris  and  Sir  Edwin 
Arnold.  Austin  could  by  no  stretch  of  imag- 
ination be  called  a  great  poet;  yet  he  performed 
his  official  work  satisfactorily,  thoa^  both  his 
poetry  and  his  criticism  were  deadedly  con- 
servative and  conventional.  Perhaps. his  most 
attractive  work  was  done  in  his  pleasant  books 
of  garden  life,  of  which  <In  Veronica's  Garden' 
was  the  most  conspicuous.  Some  of  his  other 
works  are  <The  Human  Tragedy*  (1862) ; 
<The  Golden  Age:  a  Satire*  0871);  <The 
Tower  of  Babel,*  a  drama  (1874);  ^Savon- 
arola.* a  tragedy  (1881);  <The  Garden  that  I 
Love* ;  ^In  Lamia's  Winter  Quarters* ;  ^Haunts 
of  Ancient  Peace*  (1902)  ;  ^md  <A  Lesson  in 
Harmony*  (1904).  In  December  1899,  he  pub- 
lished a  war  poem,  <To  Arms*  I  and  in  May  1900, 
one  on  the  relief  of  Mafeking.  In  1865  Austin 
married  Miss  Hester  Mulock,  who  survived 
him,  but  left  no  children.  His  successor  in  the 
poet  laureateship  is  Mr.  Robert  Bridges  (q.v.). 

AUSTIN,  George  Lowell.  American  phy- 
sician and  writer:  b.  Massachusetts  1849;  d. 
1893.  Among  his  numerous  works  are  ^Perils 
of  American  Women* ;  < Water- Analysis* 
1882);    <Under  the   Tide*;    <Life   of   Franz 


^: 


chubert* ;    ^Popular    History    of    Massachu- 
setts*;  <Ufe  of  Wendell  Phillips*   (1888). 

AUSTIN,  Henry,  American  lawyer  and 
legal  writer:  b.  Boston,  Mass.,  21  Dec.  185a  He 
has  been  a  commissioner  of  insolvency  for  six 
years  and  is  an  associate  justice  of  the  munic- 
ipal court  of  Boston  (West  Roxbury  district). 
He  is  the  author  of  ^American  Farm  and  Gzme 
Laws* ;  ^American  Fish  and  G^me  Laws* ; 
^Liquor  Law  in  New  England.* 

AUSTIN,  Jane  (Goodwin),  American 
novelist :  b.  Worcester,  Mass.,  25  Feb.  1831 ;  d. 
Boston,  30  March  1894.  Her  works  include 
^ Fairy  Dreams*  (1860);  <Moonfolk*  (1874); 
^Mrs.  Beauchamp  Brown*  (1880)  ;  ^A  Name- 
less Nobleman*  (1881);  <The  Desmond  Hun- 
dred* (1882);  < Nantucket  Scraps*  (1882); 
^Standish  of  Standish*   (1889)  ;  <Bctty  Alden* 
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ri891);    and    <Chavid   Alden's    Daughter   and 
Other  Stories*    (1892). 

AUSTIN,  John,  the  most  distinguished  of 
English  writers  on  jurisprudence:  b.  Creeling 
Mill.  Suffolk,  3  March  1790;  d.  Weybridge. 
Surrey,  1  Dec.  1859.  He  entered  the  army  in 
1806  and  served  as  a  subaltern  in  Sicily  and 
elsewhere  until  1811,  when  he  resigned  his  com- 
mission, returned  to  London,  and  took  up  the 
study  of  law.  In  1818  he  was  called  to  the 
bar,  and  in  1820  married  Miss  Sarah  Taylor 
of  Norwich,  a  talented  woman,  to  whose  devo- 
tion and  purpose  Austin's  success  is  in  great 
part  due.  He  removed  to  Westminster,  where 
he  became  the  intimate  of  some  of  the  greatest 
minds  of  England,  among  others,  of  Jeremy 
Bentham  and  John  Stuart  Mill.  His  weak  con- 
stitution coupled  with  a  lack  of  courage 
hindered  his  success  at  the  bar  despite  his  great 
natural  gifts  and  adequate  legal  knowledge. 
He  retired  from  practice  in  1825  and  in  the 
following  year  was  appointed  to  the  chair  of 
jurispruoence  in  the  newly- founded  University 
of  London.  Juris]jrudence  had  not  yet  received 
its  due  share  of  scientific  study  and  as  a  science 
was  neglected^  hence  Austin's  efforts  in  this 
direction  received  scant  recognition  and  his 
work  ma^  be  classed  a  failure.  The  better  to 
qualify  lumself  for  his  task  he  spent  some  time 
at  Bonn  in  reading  and  study  under  Niebuhr, 
Brandis,  Amdt,  Welcker  and  others  who  at  that 
time  made  Bonn  the  chief  seat  of  juristic  learn- 
ing in  Europe.  Austin  returned  to  his  class- 
room early  in  1828  but  his  earnestness  coupled 
with  his  precise  and  accurate  definitions  and 
classifications  evoked  scant  enthusiasm  among 
his  students,  whose  number  gradually 
dwindled  until  in  1832  he  was  obliged  to  resign 
his  post.  In  this  same  year  he  published  ^The 
Province  of  Jurisprudence  Determined,*  a  work 
that  placed  its  author  in  the  foremost  rank  of 
writers  on  this  subject  It  was  little  appreciated 
by  the  public,  however,  and  Austin  was  not  en- 
couraged to  undertake  other  works  of  the  kind. 
In  the  course  of  the  following  years  he  served 
on  several  royal  commissions,  one  of  which  in 
1836  took  him  to  Malta.  But  here  his  health 
broke  down,  and  on  returning  to  England  he 
was  ordered  abroad  by  his  physicians.  He  re- 
mained on  the  continent  until  the  troubles  of 
1848  in  Europe  drove  him  back  to  England, 
where  he  settled  at  Weybridge,  residing  there 
until  his  death.  His  widow  issued  a  second 
edition  of  <The  Province  of  Jurisprudence*  in 
1861,  and  in  her  introductions  gives  a  pathetic 
account  of  Austin's  life  struggle.  In  1863  she 
collected  and  arranged  for  publication  his 
lectures  on  the  principles  of  jurisprudence 
which  were  issued  under  the  title  <  Lectures  on 
Jurisprudence,  Being  the  Seouel  to  The 
Province  of  Jurisprudence  Determined.* 
Austin's  fame  rests  on  these  lectures,  which  are 
remarkable  for  the  clearness  and  penetration 
of  their  analysis  of  legal  conceptions.  Austin 
is  the  first  systematic  writer  on  law  in  the  Eng- 
lish language.  His  work  revolutionized  the 
science  of  jurisprudence  and  exerted  a  wide 
influence  on  the  legal  thought  of  the  last  half 
of  the  19th  century.  In  the  20th  centuiy  this 
influence  appears  to  be  on  the  wane  owing  to 
the  larger  conception  of  human  society  now 
possible  and  the  historical  spirit  which  has  so 
moulded  the  thought  of  our  day.    For  a  defense 
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of  Austin's  theories  consult  Holland,  Thomas 
E.,  < Elements  of  Jurisprudence^  (1900)  and 
Brown,  W.  Jethro,  ^The  Austinian  Theory  of 
Law>  (Boston  1910).  For  the  opposite  view 
consult  the  works  of  Sir  Henry  5.  Main,  es- 
pecially ^ Early  Law  and  Custom  >  (London 
1883) ;  and  *Early  History  of  Institutions' 
(ib.  1875).  Consult  also  Mill,  John  Stuart 
< Dissertations  and  Discussions*  (4  vols.,  Lon- 
don 1875).    See  Jurisprudence;  Law. 

AUSTIN,  Jonathan  Loring,  secretanr  and 
treasurer  of  Massachusetts:  b.  Boston,  2  Jan. 
1748;  d.  10  May  1826.  He  was  graduated  at 
Harvard  in  1766,  engaged  in  trade  at  Ports- 
mouth, N.  H.,  and  in  1775  entered  the  army. 
For  a  time  he  was  secretary  of  the  Massachu- 
setts Board  of  War  and  in  1777  was  sent  to 
Paris  to  announce  to  Franklin  Burgoyne's 
surrender  at  Saratoga.  He  remained  two  years 
in  Paris  as  Dr.  Franklin's  secretary.  He  also 
spent  some  time  in  England  as  agent  of  Dr. 
Franklin.  On  his  return  in  May  1/79,  he  was 
liberally  rewarded  by  Congress.  In  1780,  in  his 
passage  to  Spain  as  agent  of  the  State,  he  was 
taken  and  carried  to  England.  He  afterward 
held  the  offices  of  State  secretary  and  treasurer 
in  Massachusetts,  and  died  tmiversally  re- 
spected. His  son,  James  Trecothic:  b.  Bos- 
ton, 7  Jan.  1784,  studied  law,  rose  in  the 
profession,  and  was  attorney-general  of  the 
State   from   1832   to   1843. 

AUSTIN.  Mary  Httnter,  American  author 
and  playwright:  b.  Carlinvillc,  111.,  9  Sept.  1868l 
She  was  graduated  from  Bladcbum  University, 
after  which  she  spent  17  years  in  acquainting 
herself  with  the  life  of  the  Indians  in  the  Mo- 
have Desert.  This  experience  has  furnished  her 
the  material  for  most  of  her  works,  whidi  are 
<The  Land  of  Little  Rain>  (1903);  <Thc 
Basket  Woman>  (1904);  <Isidro>  (1905);  ^The 
Flock>  (1906);  <  Santa  Lucia>  (1908);  <Lost 
Borders>  (1909);  <Christ  in  Italy>  (1912): 
^The  Lovely  Lady>  (1913).  In  1911  she  had 
produced  a  play,  ^The  Arrowmaker,^  at  the 
New  Theatre,  in  New  York  citv;  <Fire,>  a 
drama;  <Love  and  the  Soul-Maker>  (1914); 
<Thc  Man  Jesus>    (1915). 

AUSTIN,  Moses,  an  American  who  ob- 
tained the  first  grant  from  the  Mexican  govern- 
ment for  the  formation  of  an  American  colony 
in  Texas:  b.  Durban^,  Conn.;  d.  January  1821. 
He  forwarded  to  the  commandant-general  at 
Monterey  an  application  for  permission  to  colo- 
nize 300  famihes  in  some  part  of  Texas.  The 
application  was  successful,  and  the  enterprise 
prosecuted  by  his  son,  Stephen  F.  Austin  (q.v.). 

AUSTIN,  Oscar  Phelps,  American  statis- 
tician: b.  Illinois.  At  the  age  of  12  he  removed 
with  his  parents  to  Nebraska,  where  he  re- 
mained until  manhood.  En^^aged  in  journalism 
in  Chicago  and  Cincinnati  and  Washington, 
serving  as  correspondent  for  newspapers  in 
New  York,  (jhicago  and  other  cities.  Appointed 
Chief  of  Bureau  of  Statistics,  United  Sutes 
Treasury  Department  in  1898;  resigned  1914 
and  became   statistician   of   foreign  trade   de- 

fartment  of  the  National  Bank  oi  New  York, 
le  is  the  author  of  'Uncle  Sam's  Secrets^ ; 
'Uncle  Sam's  Soldiers\  and  other  publications 
for  the  instruction  of  youth  in  national  and 
international  affairs;  'Economics  of  World 
Trade* ;  'Territorial  Expansion  of  the  United 


States^ ;  also  of  official  monographs  'Com- 
mercial C^na* ;  'Commercial  Japan* ;  'Com- 
mercial Africa*;  'Russia  and  the  Trans- 
Siberian  Railway* ;  'American  Commerce* ; 
'Commercial  Alaska* ;  'Submarine  and  Land 
Telegraphs  of  the  World*;  'Colonies  of  the 
World  and  Their  Government* ;  'Colonial  Ad- 
ministration* ;  etc.  He  is  secretary  of  the 
National  Geographic  Society;  was  lecturer  on 
international  trade  and  commercial  geography 
in  the  (korge  Washington  University,  1904  to 
1914,  and  before  trade  bodies  in  manv  cities; 
honorary  degree  M*-^-  from  George  Washing- 
ton University;  visited  20  principal  countries  m 
commercial  studies. 

AUSTIN,  Sarah  Taylor,  English  writer, 
wife  of  John  Austin:  b.  Norwich  1793;  d. 
London,  August  1867.  She  was  a  member  of 
a  family  distinguished  for  its  literary  and 
scientific  attainments.  She  spent  a  long  period 
oi  travel  abroad,  mainly  in  Germany,  where 
she  attained  a  wide  knowledge  of  the  (krman 
language  and  literature.  Most  of  her  woiics 
are  translations  from  the  German,  the  first 
of  which  was  'The  Travels  of  a  German 
Prince  in  England*  (London  1832).  Then 
followed  'Characteristics  of  Ck>ethe,*  by  Falk 
(1833);  'The  Story  Without  an  End,*  by 
Carov*  (1834);  and  'History  of  the  Popes,* 
by  Ranke  (1840).  Among  her  original  works 
are  'Considerations  on  National  Education* 
(1839);  'Letters  on  Girls'  Scfaools>  (1857). 
Her  daugliter  Ltuue  married  Sir  Alexander 
DufiE^Cfordon. 

AUSTIN,  Stephen  Poller,  American 
pioneer:  b.  Wythe  Co.,  Va.,  1792;  d.  27  Dec. 
1836.  He  was  a  son  of  Moses  Austin.  He 
followed  up  the  grant  for  a  colony  in  Texas 
previously  issued  to  his  father.  By  it  he  was 
clothed  with  almost  absolute  power  over  the 
colonists,  and  only  obliged  to  report  to  the 
captain-general.  He  founded  what  is  now  the 
city  of  Austin,  the  capital  of  Texas.  The 
colony  prospered,  and,  being  accompanied  by  a 
considerable  nmnber  of  similar  associations, 
promoted  an  influx  of  Americans  to  such  an 
extent  that  they  met  1  March  1833,  without 
the  concurrence  of  the  Mexican  population,  in 
a  convention  to  form  a  constitution  for  the 
as  yet  Mexican  state  of  Texas.  Austin  was 
one  of  the  delegates  chosen  to  carry  the  result 
of  their  deliberations  to  the  central  govern* 
ment  at  Mexico,  and  obtain  its  ratification. 
The  delavs  and  frequent  revolutions  at  Mexico 
leading  him  to  despair  of  ever  bringing  his 
commission  to  a  close,  he  addressed  a  letter. 
2  Oct.  1833,  to  the  municipality  of  Bexar,  and 
dirough  them  to  the  people  of  Texas,  recom- 
mending a  union  of  all  the  municipalities  to 
provide  against  the  consejioences  of  a  probable 
refusal  of  (heir  applications  by  onganizing  a 
state  under  the  Acta  constitutiva  of  7  May 
1824.  This  letter  was  considered  treasonable, 
and  Austin  was  arrested  and  held  as  a  hostage 
for  the  good  behavior  of  Texas.  There  he 
was  detained  until  September  1835.^  He  was 
appointed  a  commissioner  to  the  United  States 
in  November  1835.  This  was  before  the  Texan 
declaration  of  independence;  and  it  was  not 
till  after  his  arrival  at  New  Orleans,  and  the 
information  of  the  union  of  Santa  Anna  with 
the  federal  party  for  the  invasion  of  Texas, 
that  he  was  brought  to  the  point  of  recom- 
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mending  such  a  measure  He  acted  with 
prudence  and  patience,  and  was  successful  in 
preparing  for  the  independence  and  annexation 
of  the  new  republic.  He  was  a  candidate  for 
the  presidency,  but  was  defeated  by  Samuel 
Houston,  who  appointed  Austin  his  Secretary 
of  State.  The  fatter,  however,  died  suddenly 
on  27  December  of  the  same  year.  He  is  looked 
upon  as  one  of  the  most  eminent  and  honor- 
able  of  the  founders  of  Texsm  prosperity. 
Consult  Wooten,  <  History  of  Texas ^  (2  vols.. 
Dallas  1899);  and  Yoakum,  ^History  of 
Texas>   (New  York  1856). 

AUSTIN,  William,  American  author:  b. 
Massachusetts  1778;  d.  1841;  remembered  for 
his  striking  and  original  tale,  ^  Peter  Rugg,  the 
Missing  Man,^  in  ettect  a  New  En^^aad  variant 
of  the  Wandering  Jew  legend.  Other  works 
were  ^Letters  from  London>  (1804-);  ^An 
Essay  on  the  Human  Character  of  Jesus 
Christ>  (1807).  Consult  ^Literaijr  Papers  of 
William  Austin,^  with  biographical  sketch 
(Boston  1870). 

AUSTIN,  Minn.,  city  and  county-seat  of 
Mower  County,  situated  on  Red  Ce&r  River, 
and  on  the  Chicago  G.  W.  and  the  Chicago, 
M.  &  St.  P.  railroads,  100  miles  south  of  Saint 
Paul.  It  is  the  centre  of  a  fertile  agricultural 
region,  producing  live  stock,  com,  barley,  flax 
and  grass  seeds,  and  has  a  larse  exi>ort  trade, 
as  well  as  a  variety  of  manufacturing  estab- 
lishments including  a  meat-packing  factory, 
flour  mills,  cement  works,  railroad  shops,  brick 
and  tile  works,  creamery,  foundry,  machine 
and  steel  works,  roller  mills,  broom  and  brush 
factories,  etc  It  is  the  seat  of  the  Southern 
Minnesota  Normal  College,  and  has  several 
fine  public  buildings;  among  thetn  a  Carnegie 
library,  county  courthouse,  State  armory,  post- 
office,  central  high  school,  and  Saint  Augus- 
tine's Roman  Catholic  Church  and  Methodist 
Episcopal  Church.  Austin  was  first  settled  in 
1854,  mcorporated  as  a  villase  in  1868  and 
chartered  as  a  city  in  1873.  The  present  gov- 
ernment, vested  in  a  mayor,  elected  biennially, 
and  a  aty  council,  is  under  a  charter  adopted 
in  1903.  The  waterworks  and  electric-Ught 
plant  are  owned  by  the  municipality.  Pop. 
(1910)  6,960. 

AUSTIN,  Texas,  city,  the  capifal,  and 
county-seat  of  Travis  County,  situated  on  the 
Colorado  River.  It  was  settled  in  1836,  it  was 
first  called  Waterloo,  but  in  1837,  after  the 
Texas  Revolution,  incorporated  and  renamed 
after  Stephen  F.  Austin,  the  Father  of  Texas, 
and  the  county  was  named  after  William  B. 
Travis  who  was  killed  at  the  Alamo.  It  was 
made^  the  capital  of  the  State  in  1839  and  has 
remained  such  since  the  admission  of  Texas 
to  the  United  States.  The  first  free  school  in 
the  State  was  established  here  in  1871.  Area  is 
16  square  miles.  Altitude  ranges  from  650 
to  850  feet  It  is  81  miles  north-northeast  of 
San  Antonio  by  the  International  &  G.  N. 
Railroad,  166  miles  west  by  north  of  Houston, 
and  205  miles  northwest  of  Galveston  by  die 
same,  and  the  Houston  &  Texas  Central  Rail- 
road; and  on  the  Austin  and  N.  W.  Railroad; 
and  on  the  Missouri,  K.  &  T.  Railroad.  The 
city  is  beautifully  located,  60  feet  above  the 
river,  which  here  flows  dirough  very  attractive 
scenery,  is  navigable  for  small  river  steamers 
in   the  winter  and  is   spanned  by  two  inde- 


structible bridges.  An  immense  dam,  1,275 
feet  lon^,  67  feet  above  bed  rock,  the  twelfth 
longest  in  the  world,  was  completed  in  1916^ 
for  water  supply  and  power.  This  dam  creates 
a  lake  29  miles  long,  known  as  Lake  Austin, 
which  is  a  favorite  resort  for  fishing,  hunting 
and  health-seeking  parties.  This  lake  was 
made  famous  by  two  international  regattas. 
Stansbury  of  Australia  won  the  championship 
of  the  world  on  this  lake.  There  are  in- ' 
numerable  mountain  streams  flowing  into  the 
lake  from  the  surrounding  hills  and  moun- 
tains. The  power  house  generates  6,000  horse- 
power. Much  work  is  being  done  to  construct 
beautiful  drives  on  both  sides  of  the  lake. 
There  is  an  inexhaustible  supply^  of  the  best 
mineral  water  to  be  found,  analysis  is  identical 
to  the  water  of  Carlsbad.  There  are  115 
factories  in  this  city,  both  large  and  small. 
These  produce  lumber,  iron  goods,  flour  and 
leather  goods.  There  are  oil  refineries,  com- 
presses, candv  factory,  gins  and  other  similar 
factories.  There  is  a  very  large  export  trade 
in  agricultural  products  and  live  stock,  hides, 
wool,  cotton  and  grain.  Austin  is  also  the 
wholesale  supply  centre  for  a  great  district  in 
provisions,  dry  goods,  drugs,  agricultural  im- 
plements, ranching  supplies,  etc.  The  ship- 
ment of  canned  goods  is  increasing^  very 
rapidly.  One  of  the  largest  canneries  in  the 
South  is  located  in  Austin.  From  one  to  three 
carloads  of  products  are  shipped  from  this 
plant  every  day.  Austin  is  the  largest  pro- 
ducing and  shipping  point  for  spinach  in  the 
nation.  The  largest  silk  farm  in  America 
is  located  here.  The  city  is  well  built  with 
wide  and  well-shaded  streets.  There  are  about 
18  miles  of  paved  streets.  Every  section  of 
the  city  is  supplied  with  artiflcial  gas,  electric 
lights  and  pure  water.  The  sewerage  system 
is  complete  m  every  section  of  the  city.  There 
are  21  miles  of  street  railway.  The  most 
prominent  building  is  the  capitoL  which  is  the 
largest  State  building  in  the  United  States. 
It  is  built  of  granite  and  cost  $3,500,000. 
Austin  is  the  educational  centre  of  the  State 
with  the  State  University  and  its  many  build- 
ings, accommodating  the  literary,  law,  educa- 
tional, extension  and  many  other  departments. 
There  is  also  the  Blind  Institute,  Deaf  and 
Dumb  Institute  and  the  Insane  Asylum.  There 
are  a  number  of  other  homes  and  schools  such 
as  the  State  Confederate  Home,  Saint  Edward's 
College,  Tillotson  College  for  the  Colored 
Pupils.  Saint  Mar/s  Academy,  Texas  Wesley- 
an  College,  Presbyterian  Theological  Seminary, 
one  business  college  and  a  number  of  other 
schools.  There  are  two  high  schools  and 
10  ward  schools.  The  State  land  office  and 
the  county  courthouse  are  prominent  build- 
ings. The  post-office  receipts  in  1916  were 
$183,054.02.  There  are  four  banks  and  one 
trust  company.  The  bank  clearines  for  1916 
were  $134,447,420.01.  There  are  three  hospi- 
tals and  eight  hotels.  Value  of  building  per- 
mits in  1916  was  $1,845,099.  Austin  is  the 
second  city  in  the  United  States  to  have  the 
commission  form  of  government.  The  city 
owns  Its  own  waterworks  and  electric  plant 
Pop.  (1916)  45,763. 

AUSTIN  FRIARS,  an  old  monastery,  built 
by  the  Earl  of  Hereford  and  Essex  in  1253 
and  which  still  stands  in  Broad  street,  London. 
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AUSTRALASIA  — AUSTRALIA --AREAS  AND  DIVISIONS  (1) 


After  the  abolition  of  the  monasteries  by  Henry 
VIII,  Austin  Friars  became  a  place  of  worship 
for  the  Dutch  residents  of  London,  which  it 
has  remained  until  this  day. 

AUSTRALASIA,  as'tral-a'shia,  a  geograph- 
ical term  of  loose  application,  but  usually  re- 
garded by  British  geographers  as  comprehend- 
ing the  continental  island  of  Australia  and  an 
imascertained  number  of  other  islands,  some  of 
them  very  little  known,  lying  between  long. 
1 W  and  180°  E.,  and  stretching  from  Papua  or 
New  Guinea,  the  farthest  northern  island  of 
the  division,  to  lat.  50**  S.  Besides  the  great 
island  of  Australia,  it  thus  includes  Tasmania, 
New  Zealand,  the  Loyalty  Islands  (New  Cale- 
donia, etc.),  Norfolk  Island,  New  Hebrides, 
Solomon  Islands,  New  Ireland  (Ncu-Mecklen- 
burg).  New  Britain  (Neu-Pommern), 
Admiralty  Islands^  and  New  Guinea,  besides 
numerous  other  islands  and  island  groups. 
The  island  of  Timor  and  those  lying  west  of  it, 
though  coming  within  the  general  boundary 
above  indicated,  belong  to  the  Eastern  or  In- 
dian Archipelago,  called  also  Malaysia. 
Australasia  is  estimated  to  have  an  area  of  3,- 
740,000  English  square  miles,  and  a  population 
of  6^400,000.  It  forms  one  of  three  portions 
into  which  some  geographers  have  divided 
Oceania,  the  other  two  being  Malaysia  and  Poly- 
nesia. In  America  the  term  is  generally  limited 
to  Australia,  Tasmania  and  New  Zealand.  Con- 
sult A.  R.  Wallace,   *  Australasia.^ 

^AUSTRALIA,  formerly  known  as  New 
Holland,  the  world's  largest  island  and  only 
sea-girt  continent,  lies  between  the  Indian  and 
Pacific  oceans,  to  the  southeast  of  Asia.  It  is 
separated  from  New  Guinea  on  the  north  by 
Torres  Strait,  and  from  Tasmania,  on  the 
south  by  Bass  Strait  The  Tropic  of  Capri- 
corn divides  it  into  two  unequal  parts.  In  the 
present  article  Australia,  its  geography,  his- 
torical and  political  development,  commerce  and 
industiy,  social  life,  etc.,  are  dealt  with  under 
the  following  heads: 


1.  Area  and  Divisions 

2.  The  Aboriginea 

3.  Discovery  and  Barly  His- 

tory 

4.  Political  History 

5.  The  Commonwealth,   its 

Constitution,  Govern- 
ment and  Administra- 
tive Department 

6.  The  States,  their  Consti- 

tutions and  Govern- 
mental Dex>artment8 


7.  Municipal  and  Local  Gov* 

emment 

8.  Education 

9.  Literature 

10.  Religion 

11.  Industries  and  Commerce 

12.  Finance 

13.  Railways  and  Transpor- 

tation 

14.  The  Labor  Party 

15.  Social  Conditions 

16.  Military  and  Naval  De- 

fense 


1.  AREAS  AND  DIVISIONS.  Aus- 
tralia, the  largest  island  in  the  world,  is  of  con- 
tinental dimensions,  with  an  area  of  approxi- 
mately 2,946,691  sauare^  miles.  The  smaller 
island,  Tasmania,  which  is  now  included  in  the 
general  term  ^Australia,*  as  well  as  in  the  fed- 
eral Commonwealth,  and  has  an  expanse  of 
26,215  square  miles,  is  150  miles  south  of  Aus- 
tralia. The  total  area  of  the  federated  states  is 
thus  2,962,906  square  miles.  This  does  not  in- 
clude British  New  Guinea,  a  territory  of  about 
90,540  square  miles,  which  is  practically  under 
the  direction  of  the  Commonwealth.  The  area 
of  the  respective  states  is — Western  Australia, 
975,876  square  miles;  South  Australia,  380,070 
square  miles ;  Queensland,  668,497  square  miles ; 
New  South  Wales,  309,175  square  miles;  Vic- 
toria,  87,884    square    miles:    Tasmania,    26,215 


square  miles.  The  Northern  Territory,  which 
now  is  under  the  Commonwealth  government,  is 
523,620  square  miles.  With  the  exception  of  a 
small  space  in  the  northwest  part  of  the  con- 
tinent the  whole  of  the  land  has  been  more  or 
less  explored  and  mapped  and  a  fairly  accu- 
rate idea  may  be  formed  of  its  physical  features, 
though  new  facts  are  naturally  frequently  dis- 
closed with  the  gradual  advance  of  settlement 
over  a  sparsely  populated  country.  Population 
of  the  island,  exclusive  of  aborigines,  estimated 
for  1915  was  5,000,000.  The  coast-line  of  Aus- 
tralia is  somewhat  less  than  8,000  miles.  Its 
widest  part  from  east  to  west  is  2,400  miles, 
and  its  deepest  from  north  to  south  nearly 
2,000  miles.  The  configuration  of  the  island  in 
places  is  so.  irregular  that  {political  terminolop^y 
of  some  of  the  states  is  misleading.  Victona, 
for  example,  is  more  southerly  than  South 
Australia. 

Geology.— The  east  coast  of  Australia  is 
mostly  rugged  and  rod^,  and  fringed  with 
manv  islets.  Part  of  the  south  coast  is  low  and 
sandy,  but  on  other  portions  are. bold  cliffs  ris- 
ing several  hundred  feet  sheer  from  the  sea. 
The  north  and  west  coasts  are  generally  de- 
pressed and  scenically  uninteresting,  with  mo- 
notonous sandhills.  The  interior,  so  far  as 
explored  is  largely  composed  of  rocky  tracts 
and  sandy  plains  with  little  or  no  surface  water, 
though  thousands  of  artesian  bores  have  re- 
vealed the  presence  of  underground  currents, 
which  fertilize  fhe  soil,  and  transform  deserts 
into  h^hly  ]jroductive  areas.  The  whole  con- 
tinent IS  an  irregular  plain  with  high  ridges  in 
the  east,  and  a  marked  depression  in  the  centre, 
in  some  parts  beneath  sea-level.  The  base  of 
the  table-land  is  granite,  which  appears  on  the 
surface  on  the  southern  and  western  sides.  Si- 
lurian rocks  are  prominent  in  South  Australia, 
where  unmistakable  marks  of  glacial  action 
have  recently  been  discovered.  In  the  south- 
east and  east  the  rocks  are  volcanic,  Silurian, 
carbonaceous  and  carboniferous;  the  coal  de- 
posits on  the  eastern  and  parts  of  the  western 
coasts  are  extensive,  and  brown  coal  has  been 
found  in  South  Australia,  but  at  too  great 
depths  to  be  profitably  worked,  at  a  long  dis- 
tance from  the  seaboard. 

Minerals,  et&^West  of  the  Dividing 
Range  are  extensive  plains  largely  used  for 
pastoral  and  for  agricultural  purposes.  The 
comparatively  dry  and  scrub,  or  saltbush-cov- 
ered  lands  in  the  interior,  are  in  many  cases 
richly  mineralized,  and  succeeding  years  show 
that  they  deserve  less  and  less  ti^eir  old  des- 
ignation of  'desert*  On  one  ol  such  'deserts* 
is  situated  the  famous  Broken  Hill  silver  mine 
in  New  South  Wales,  and  on  others  the  cele- 
brated Coolgardie  and  Kalgooriie  gold  mines 
in  Western  Australia.  In  various  parts  of  Aus- 
tralia and  Tasmania  are  found,  often  in  pay- 
able quantities  (besides  the  royal  metals  and 
coal),  tin,  as  well  as  nearly  all  the  minor  min- 
erals and  precious  stones;  while  on  the  north- 
eastern, northwestern  and  northern  coasts  arc 
probably  the  most  extensive  and  productive 
pearl-shelling  waters  known.  It  has  been 
shown,  too,  that  the  monotonous  and  extensive 
mallee  country  everywhere  yields  profitable 
returns  when  farmed  under  mixed  cultivation 
and  grazing  systems;  while  some avarieties  of 
the  mallee  itself  contain  water-yielding  roots 
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long  used  by  the  aborigines  and  capable  of  sus- 
taining the  life  of  lost  travelers. 

Mountains. —  There  is  no  active  volcano  in 
the  Commonwealth  but  some  craters  show  signs 
of  only  recent  extinction  and  of  intermittent 
previous  eruptions.  A  mountain  range  varying 
from  100  to  200  miles  in  width  outlines  the 
eastern  and  southern  border  of  the  continent; 
and,  broadly  speaking,  all  the  rivers  of  Southern 
Australia  take  their  rise  in  this  Great  Dividing 
Range.  The  Australian  Alps,  in  the  southeast 
part  of  the  Dividing  Range,,  contain  the  hip^hest 
mountain  summits  in  Australia  —  Kosausko 
(N.S.WJ),  7,308  feet;  Mount  Bogong  (Vic), 
6,506.  These  are  the  most  elevated  points  on 
the  continent  In  Queensland  peaks  in  the  Be- 
lenden  Ker  Range  rise  to  5,400  feet,  and  in  other 
parts  of  the  state  are  several  eminences  of  about 
4,000  feet.  In  South  Australia  the  loftiest 
range  is  the  Flinders  —  Mounts  Remarkable  and 
Brown,  3,100  feet  each;  and  the  principal  eleva- 
tion in  the  Gawler  Range  in  the  northwestern 
interior  is  about  2,000  feet.  In  Western  Aus- 
tralia Mount  William  (3,000  feet)  in  the  Darl- 
ing Range,  and  Ellen's  Peak  (3,420  feet),  are 
the  loftiest.  Tasmania  is  very  •mountainous  — 
highest  peaks.  Cradle  Mountam  5,069  feet,  and 
Ben  Lomond  5,010  feet. 

Rivera  and  Lakes. —  The  Australian 
'Father  of  Waters*  is  the  river  Murray,  which 
with  its  chief  tributary,  the  Darling,  flows  2,400 
miles  before  reaching  the  Southern  Ocean  on 
the  South  Australian  coast,  and  with  its 
Queensland  extensions  has  in  favorable  seasons 
a  length  of  about  3,000  miles  navigable  by  small 
steamers.  It  is  under  agreement  between  the 
riparian  states  (South  Australia,  Victoria  and 
New  South  Wales),  now  being  looked  to  to  im- 
prove navigation,  and  also  to  provide  water 
for  irrigation.  In  the  Northern  Territory,  as 
well  as  elsewhere,  some  of  the  rivers  are  of 
laiige  volume,  and  are  navigable  for  compara- 
tively short  distances.  On  the  east  coast  are 
the  Hunter,  Clarence,  Brisbane,  Fitzroy  and 
Burdekin;  on  the  west  the  Swan,  Murchison, 
(jasco3me,  Ashburton  and  De  Grey;  on  the 
north  the  Fitzroy,  Victoria,  Flinders  and 
Mitchell.  A  considerable  river  on  the  interior 
is  (hooper's  Creek,  or  the  Barcoo,  which  falls 
into  Lsdce  Eyre,  one  of  a  group  of  lakes  on  the 
south  side  of  the  continent  having  no  outlet, 
and,  accordingly,  salt.  The  principal  of  these 
are  lakes  Eyre,  Torrens  and  Gairdner,  all  of 
which  vary  in  size  and  saltiness  according  to 
the  season.  Another  large  salt  lake  of  little 
depth,  Lake  Amadeus,  lies  a  little  west  of  the 
centre  of  Australia.  Various  others  of  less 
magnitude  are  scattered  over  the  interior. 

Ramfidl. —  Speaking  generally,  wherever 
the  land  is  elevated  we  rainfall  is  good.  It 
varies  from  about  tO  inches  annually  in  the 
tropical  zone  to  three  or  four  inches  or  even 
less,  in  the  arid  interior  regions,  and  in  the 
southern  part  to  about  40  inches.  The  fall 
diminishes  in  close  relation  to  the  decline  in  the 
elevation  of  the  land,  allowing  for  coastal  in- 
fluence in  the  south,  and  tropical  or  sub-tropical 
conditions  in  the  north. 

Climate. —  The  climate  of  Australia  is  gen- 
erally temjjerate,  and  in  summer  hot  and  dry, 
especially  in  the  southern  and  central  parts, 
but  very  healthy.  In  the  tropical  portions  heavy 
rains  fall  and  in  most  of  the  coast  districts 


there  is  a  sufliciency  of  moisture  but  in  portions 
of  the  interior  the  heat  and  drought  are  some- 
times extreme.  The  air  is,  however,  so  ex- 
hilarating that  even  120''  F.  of  shade  heat  in 
Australia  is  less  oppressive  than  90*"  in  London, 
Paris  or  New  York,  and  cases  of  sunstroke  are 
rare.  This  dry-hot  atmosphere  is  especially 
recommended  by  medical  men  as  an  essential 
for  sanitoria  for  sufferers  from  lung  disease, 
and  among  the  artesian  waters  in  some  of  the 
arid  country  are  highly  mineralized  springs  with 
valuable  medicinal  properties.  The  dangers  ot 
droiu^t,  too,  are  being  largely  reduced  by  the 
rapid  extension  of  the  artesian  boring  area.  At 
Melbourne  (Vic)  the  mean  temperature  is 
about  57^  Sydney  (N.S.W.),  about  63;  Ade- 
laide (S.A.),  61;  Perth  (W.A.),  64;  Brisbane 
(Q.),  68;  and  Port  Darwin  (N.T.),  82  (tropi- 
cal) ;  Hobart  (Tas.),  55.  In  the  mountainous 
and  more  temperate  parts  of  Australia  snow 
falls  in  winter  (June,  July  and  August),  and 
long  remains  unmelted  on  portions  of  the  Great 
Dividing  Range,  as  well  as  in  Tasmania.  Prac- 
tically, however,  at  no  time  of  the  year  is  it 
possible  to  skate  on  ice  in  an^  division  of  the 
Commonwealth.  Australia  is  essentially  a 
warm  country  throughout,  but  the  winters  are 
keen  and  bracing. 

Fauna  {extinct), —  The  distinguishing  fea- 
tures of  the  extinct  fauna  (of  which  most  in- 
teresting discoveries  have  been  made)  are 
specially  worthy  of  note.  In  the  mammalian 
class  the  great  majority  are  marsujnals,  though 
the  dingo  and  the  whale  (non-marsupial)  are 
also  found  in  a  fossil  state.  Fossil  remains  of 
birds,  reptiles  (such  as  crocodile,  monitor), 
turtles  and  fishes,  have  also  been  unearthed, 
some  in  the  banks  of  the  rivers  in  the  interior. 
This  indicates  that  the  ancient  vertebrate  fauna 
of  Australia  was  very  similar  to  what  it  is  now. 
The  preponderant  type  of  mammal  was  mar- 
supial, in  most  respects,  however,  the  species 
and  even  the  genera  were  different,  and  many 
(such  as  diprotodon,  nototherium,  and  the 
giant  kangaroo)  were  much  larger  animals  and 
of  a  more  generalized  type  than  exist  at  present. 
One  living;  type  (a  wombat)  is  precisely  of  the 
same  species  as  is  found  in  a  fossil  condition. 
Regarding  the  probable  cause  of  the  destruc- 
tion of  the  extinct  animals,  it  is  impossible  to 
give  a  general  statement  applicable  to  such  a 
wide-stretching  country  as  Australia,  any  more 
than  such  a  statement  could  be  applied  to  other 
countries  where  there  has  been  a  wholesale  dis- 
appearance of  once  numerous  groups.  (Changes 
of  climate  or  physical  conditions  rendering  the 
country  or  district  unsuitable  for  their  main- 
tenance; over-specialization  in  structure  caus- 
ing the  types  to  be  incapable  of  adapting  them- 
selves to  changed  conditions;  not  impossibly 
the  ravages  of  infectious  or  parasitic  diseases 
—  all  these  have  had  their  effect  As  a  prob- 
able explanation  in  the  special  case  of  the  Lake 
Callabonna  fossils  (a  remarkable  discovery  in 
South  Australia)  the  following  occurs  in  ^The 
Physical  Features  of  Lake  Callabonna  and  the 
Account  of  the  Discovery^  by  Professor  Stir- 
ling (director  of  the  South  Australian  Mu- 
seum), which  was  published  in  the  ^Memoirs 
of  the  Royal  Society' :  «The  facts  that  the 
bones  of  individuals  are  often  unbroken,  close 
together  and  frequently  in  their  proper  relative 
positions  —  the  attitude  of  many  of  the  bodies 


Digitized  by  V^OOQ IC 


566 


AUSTRALIA --ARBAS  AND  DIVISIONS  (1) 


and  the  character  of  the  matrix  in  which  they 
are  imbedded  —  negative  any  theory  that  they 
have  been  carried  tnither  by  floods.  The  likeli- 
hood, rather,  is  that  th<^  met  their  death  by 
being  entombed  in  the  effort  to  reach  food  and 
water.  .  .  .  The  accumulation  of  so  many 
bodies  in  one  locality  points  to  the  fact  of  their 
assemblage  around  one  of  the  last  remaining 
oases  in  the  region  of  desiccation  which  suc- 
ceeded an  antecedent  condition  of  plenteous 
rains  and  abundant  waters.^  An  identical  ex- 
planation has  been  suggested  by  Daintree  in  his 
*  Notes  on  the  Geology  of  the  G>lony  of 
Queensland.^  Among  the  extinct  fauna  the 
most  remarkable  of  the  mammals  is  the  Dif- 
rotodan  australis;  size  10  to  11  feet  m 
length,  five  and  one-half  to  six  feet  in  height. 
Of  the  birds,  the  most  noteworthy  is  Genyornis 
newtoni,  a  large  bird  with  bones  as  big  and 
massive  as  the  elephant-footed  moa  of  New 
Zealand,  and  the  Aepyomis  of  Madap^scar.  It 
stood  about  six  and  one-half  feet  high,  but  is 
remarkable  mostly  for  its  massiveness.  The 
deposit  of  this  treasure  trove  of  natural  his- 
tory at  Callabonna  is  large  and  valuable,  but 
tso  far  as  the  ground  has  been  ext>lored}  it 
does  not  equal  the  immense  deposits  in  certain 
places  of  fossil  mammals  and  reptiles  in  the 
United  States  of  America.  Still,  only  one  area 
of  limited  extent  in  Lake  Callabonna  has  been 
exploited.  Owing  to  the  superior  resources  of 
the  United  States,  and  the  greater  generosity 
displayed  there  in  this  direction,  much  more 
svstematic  search  has  been  undertaken  both  in 
that  country  and  in  South  America  than  in 
Australia;  but  the  possibilities  are  cherished  of 
further  revelations  of  the  hi^est  importance 
in  this  branch  of  research  m  the  Common- 
wealth. 

Fauna  {existing). —  To  the  northwest  of 
Australia  between  the  Dutch- Javanese  islands 
of  Lombok  and  Bali  runs  the  Lombok  Strait, 
which  curiously  marks  a  dividing  line  between 
the  fauna  and  the  flora  of  Asia  and  those  of 
Australia.  The  channel  is  narrow,  if  very  deep, 
and  the  Asiastic  birds  might  easily  fly  across  it 
in  one  direction  and  the  Australian  in  another. 
So  might  a  natural  growth  of  plants  be  en- 
couraged by  the  agency  of  wind  and  feathered 
carriers  of  seed;  but  none  of  these  things  has 
hanpened  to  any  extent ;  the  individuality  of  the 
remtive  fauna  and  flora  has  been  strongly  pre- 
served. A  number  of  the  birds  in  Australia, 
however,  migrate  from  one  part  of  the  Com- 
monwealth to  others  with  the  changes  of  the 
seasons,  and  some  pass  to  and  from  the  con- 
tinent of  Asia  —  e.g.,  the  sandpiper  or  sharp- 
tailed  stintj  that  each  season  comes  from 
Siberia,  a  distance  of  10,000  miles.  As  already 
indicated,  the  existing  fauna  does  not  differ 
widely  (except  in  proportions)  from  the  ex- 
tinct ;  and  the  forms  observed  in  some  instances 
are  exceedingly  interesting,  if  not  bizarre.  The 
•Bun>'ip»  of  the  aborigines'  legends  (a  monster 
that  lurked  in  certain  rivers  and  creeks  and 
swamps)  has  never  yet  been  proved  to  be  other 
than  fabulous.  Much  speculation  and  some 
mystery,  however,  surround  the  occasionally 
recurring  visitations  of  plagues  of  rats  in  the 
far-nortnerly  country,  and  of  mice  in  the  more 
southerly  or  agricultural  areas.  At  periods  of 
several  years  the  rodents  suddenly  appear  in 
vast  numbers,  and  as  suddenly  disappear  after 
doing,    in    some    cases,    much    damage.      The 


locust  or  grasshopper  plague,  which  at  one 
time  was  much  feared,  is  now  almost  unknown. 
In  a  generalization,  Australia  may  claim  to  be 
free  from  all  animals  that  attack  man,  except 
in  exceedingly  rare  instances  when  a  large  kan- 
garoo may  be  brought  to  bay,  and  in  ivtnzy  of 
tear  strive  to  defend  itself  almost  invariably 
vainly.  Introduced  animals,  such  as  the  rabbit 
and  the  fox,  the  sparrow,  the  starling  and  other 
old-world  birds,  as  well  as  the  snail,  multiply 
literally  by  millions,  and  become  a  scourge  to 
sheep  raisers,  farmers  and  gardeners.  The  im- 
ported dog  running  wild  has  sometimes  been 
confused  with  the  aboriginal  dingo  {canis 
dingo)  (q.v.)  or  •warrigal*  (native  name),  a 
predatory  animal,  the  wolf  of  Australia,  that 
has  caused  heavy  losses  among  sheep  and 
lambs,  which  he  destroys  in  mere  wantoness. 
The  dingo  never  barks,  but  howls  dismally  in 
the  bush  at  night.  Kangaroos  once  abounded 
virtuallv  all  over  Australia,  and  varied  in  size 
from  the  •old  man»  of  six  feet  to  the  most 
minute  specimens,  including^  the  wallabies  and 
kangaroo  rats.  The  most  interesting  example 
is  the  tree  kangaroo,  discovered  in  Queensland 
about  100  years  after  and  not  far  from  the  spot 
(Endeavour  River),  where  the  first  kangaroo 
(Macropus  major)  was  found  by  Captain  Cook, 
the  great  navigator,  in  1770.  In  particularly 
the  southern  and  western  parts  of  Australia  is 
seen  a  small  •native  bear,^  that  inhabits  trees, 
and,    in    Tasmania,    the    •Tasmanian    devil' 

isarcophilus  ursinus),  fierce  and  (like  the 
ingo)  untamable,  and  the  •Tasmanian  tig[er' 
(Tnylacinus  cynocephtUus)  are  the  principal 
examples  of  fatma.  The  numbers  of  these 
latter,  like  those  of  the  kangaroos  and  the  opos- 
sum, have  been  largely  reduced  through  indis- 
criminate slaughter  with  the  advance  of  settle- 
ment; but  recent  legislation  for  the  protection 
of  the  kangaroo  (the  skin  of  which  is  valuable 
for  export)  has  stayed  the  race  toward  destruc- 
tion. The  wombat  (Phascoiomys)  is  a  curious, 
burrowing,  land  animal,  resembling  in  some  re- 
spects the  platypus  and  kindred  creatures;  but 
the  most  extraordinary  is  the  platypus  itself 
(omithorhynchus  anatinus),  an  amphibious  ani- 
mal that  forms  a  connecting  link  between  the 
mammals,  birds  and  reptiles.  Of  the  birds  the 
emu  (Dromaius  nova  kollandi4f)  is  from  five 
to  six  feet  high,  and  ranks  next  to  the  African 
ostrich,  which  it  resembles  in  its  habits;  its 
numbers,  as  with  the  kangaroo,  have  been 
greatly  reduced  as  settlement  has  progressed. 
The  cassowary  (Casuaritu  australis)  is  small, 
and  not  nearly  so  widely  diffused  as  the  emu; 
and  the  native  companion  or  Australian  crane 
(Grus  australasianus)  is  still  sli^tly  smaller 
than  the  cassowary,  and  an  exceedingly  graceful 
bird  of  somewhat  eccentric  habit.  The  black 
swan  (Cygnus  atratus)  is  scarcely  so  large  as 
the  white  swan  of  the  northern  hemisphere,  but 
is  a  beautiful  bird.  Strange  in  its  habits  is  the 
satin  bower-bird  {PtUonorhynchus  holosericeus) 
that  forms  for  itself  a  playground  or  bower  in 
which  it  sports  with  a  miscellaneous  collection 
of  bright  objects.  Altogether  about  750  species 
of  birds  have  been  found,  mostly  in  northeast 
Australia  (which  has  been  chiefly  ex|>lored), 
but  some  of  them  are  gradually  becoming  ex- 
tinct. The  old  idea  that  Australian  birds  are 
songless  is  only  relatively  true.  The  flute-like 
note  of  the  magpie  or  shrike  is  one  of  the  most 
mellifluously  melodious  sounds  in  nature,  and 
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has  been  declared  to  surpass  that  of  the  night- 
ingale. The  reptiles  are  numerous.  The  largest 
of  the  snakes  is  the  carpet  snake  (Morelia 
variegata),  non-venomous,  with  an  average 
length  of  about  seven  or  eight  feet,  but  with 
authenticated  specimens  up  to  15  feet  and  even 
more;  its  habits  are  generally  similar  to  the 
Ijython's.  Of  the  five  principal  poisonous  rep- 
tiles the  most  deadly  is  the  death  adder  (about 
three  feet).  Not  more  than  12  or  15  fatal  cases 
of  snakebite  occur  annually  throughout  Aus- 
tralia, but  this  comparative  immunity  is  due 
partly  to  the  prompt  application  of  effective 
remedies.  The  white  ant  is  common  in  the 
northern  part  of  the  Commonwealth,  and  is 
very  destructive  to  wooden  buildings  in  the 
early  stages  of  settlement ;  its  nests  of  mud  and 
clay,  generally  with  angles  pointing  north  and 
south,  range  from  20  feet  in  height  downward. 
The  seas  abound  in  numerous  varieties  of  fish. 
In  the  period  of  pioneer  settlement  the  Aus- 
tralian whaling  grounds  were  very  productive, 
and  still  are  occasionally  exploited  with  profit. 
Sharks  are  exceedingly  numerous.  The  largest, 
the  white  pointer  or  white  shark  (Carchorodon 
rondeletii),  to  the  length  of  16  feet  and  over 
has  been  caught,  and  attended  by  the  pilot-fish 
(Naucrates  ductor)  it  preys  upon  man  as  well 
as  upon  denizens  of  the  deep.  Deaths  through 
sharks  are  rarer  even  than  those  from  snake- 
bite, but  this  is  to  a  lar^e  extent  due  to  the 
precautions  taken  in  bathing  in  the  seas.  The 
crocodiles  or  alligators,  as  they  are  popu- 
larly called  (Crocodilus  Porcatus  and  Phyllas 
johnsonii  —  a  small  variety),  are  plentiful  in 
the  tropical  and  sub-tropical  zone  on  the  north- 
east, northwest  and  north  coasts;  they  vary 
from  about  20  feet  (an  unusual  length)  to  fi\t 
or  six  feet.  In  common  with  the  shark  the 
larger  alligator  sometimes  attacks  human  be- 
ings, but  the  aborigines  evidently  stand  in  little 
fear  of  it.  In  the  warmer  waters  is  found  the 
dugong  (Halicora  australis) ,  irom  whose  habits 
and  structure  doubtless  originated  the  fables 
concerning  the  mermaid.  Seals  are  still  seen  on 
the  remote  parts  of  the  coast  and  the  southern 
islands.  The  most  noteworthy  is  the  sea  bear 
(Otaria  dnerea)  of  about  seven  feet  in 
length,  that  is  more  prized  for  its  oil  than 
for  its  skin.  In  the  northern  waters  turtles, 
the  edible  green  (Chelone  Mydas)^  and  the 
shell-yielding  hawkbill  {Chelone  imhricatd) 
varieties  are  very  numerous,  and  attain  to  a 
large  size.  The  trepang  or  bcche-de-mcr  is 
found,  with  the  mother-of-pearl  oyster  —  large 
(Meleagrina  margaritfera)  and  small  (Melea- 
Srina  radiata).  The  former  frequently  yield 
line  pearls,  some  single  specimens  of  which 
liave  been  sold  for  thousands,  and  many  for 
Tiundreds,  of  pounds.  The  edible  rock  oyster  is 
widely  represented,  and  the  mangrove  tree- 
climbmg  nsh  (periophthalmus)  abounds  par- 
ticularly in  the  northern  waters. 

Flora. —  In  a  concise  description  the  Aus- 
tralian flora  may  be  said  to  possess  peculiarities 
which  distinguish  it  unmistakably.  Many  of  its 
most  striking  features  bear  a  natural  relation 
to  the  general  diyness  and  greatly  differing  con- 
ditions of  the  climate,  owing  to  the  vast  area  of 
the  Commonwealth.  The  trees  and  bushes  have 
mostly  a  scanty  foliage,  with  little  surface  for 
evaporation,  or  thick  leathery  leaves  well  fitted 
to  retain  moisture.     Nearly  all  are  evergreen, 


but  the  effect  upon  the  landscape  is  rather 
monotonous.  The  most  cxtensrvely  spread 
types  of  vegetation  are  the  various  kinds  of 
gumtree  (Encalyptits),  the  shea-oak  (Casua- 
rind),  the  acacia  or  wattle,  the  grass  tree  (Xan- 
thorrkeea),  many  varieties  of  the  Proteacem, 
a  few  baobab  trees,  and  very  many  ferns  and 
tree-ferns.  Of  the  gumtree  there  are  more 
than  150  species,  nearly  all  valuable  for  timber, 
and  for  their  essential  oils,  which  possess  im- 
portant medicinal  properties.  The  wattle  or 
acacia  includes  about  300  species,  some  of  which 
also  yield  good  timber  or  bark  for  tanning. 
The  most  beautiful,  the  most  fragrant  and  the 
most  useful  in  these  latter  respects  is  the  golden 
wattle  {Acacia  dealhata).  Palms  (of  which 
there  are  at  least  24  species,  all,  except  the 
cocoa-palm,  peculiar  to  Australia)  are  mostly 
confined  to  the  northern  and  eastern  coasts. 
The  mallee  scrub  is  formed  by  a  dwarf  eucalyp- 
tus, and  the  mulga  scrub  by  a  thorny  acada.  A 
plant  which  covers  large  areas  in  the  arid 
regions  is  the  spinifex  or  porcupine  grass 
^coarse  and  spiny),  which  renders  traveling 
difficult,  and  is  uneatable  by  any  animal.  Other 
expansive  tracts  are  occupied  by  useful  herbs 
and  fodder  bushes.  Foremost  among  those 
stands  the  salt-bush  {Atrip lex  mummularia, 
order  Chenopodiacece)^  an  exceedingly  harcty 
plant,  upon  which  the  sheep  and  other  animals 
thrive,  and  which  has  strong  drought-resisting 
powers.  Beautiful  flowering  plants,  especially 
in  Western  Australia,  are  almost  innumerable. 
Australia  also  possesses  many  turf-forming 
grasses,  particularly  the  kangaroo  grass  {An- 
thistiria  australis),  which  survives  in  even  a 
protracted  rainless  period.  The  native  fruits, 
including  the  native  cherry  {Exocarpus  cupres- 
siformis),  the  nut  of  which  grows  partially  out- 
side of  the  fruit  proper,  are  few  and  of  little 
practical  worth,  and  the  plants  3rielding  roots 
used  as  food  are  not  of  much  economic  value; 
but  exotic  fruits  and  vegetables  grow  evenr- 
where  in  unstinted  abundance,  and  some  of  the 
cherished  garden  blooms  of  the  older  countries 
flourish  so  riotously  as  to  become  a  pest  in 
Australia.  The  vine  and  the  olive  thrive  better 
than  in  the  country  of  their  origin,  and  enor- 
mous quantities  of  wine  and  oil  are  produced 
and  exported.  The  cereals  of  Europe  and  maize 
are  extensively  cultivated,  and  large  tracts  of 
country,  particularly  in  Queensland  are  under 
the  sugar  cane,  the  pineapple,  the  cocoanut  and 
other  tropical  exotics. 
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WnxiAH  John  Sowden, 
Editor  of  South  Australian  Register. 

2.  THE  ABORIGINES.-- The  aborigines 
of  Australia  arc  fast  dying  out  —  slain  by  civ- 
ilizatiott  through  interference  with  the  game 
that  they  formerly  hunted  and  lived  on,  added 
to  the  influence  of  the  white  man's  diseases 
and  vices.  It  has  always  been  impossible  to 
number  the  aborigines  with  any  certainty  on 
account  of  the  immense  territory  over  which 
tfaey  were  scattered,  and  of  the  nomadic  habits 
of  the  people  —  habits  which  quite  unfitted  them 
for  any  sustained  industrial  work;  but,  accord- 
ing to  the  most  trustworthy  estimates  which 
can  be  obtained,  only  about  80,000  of  the 
blacks  (including  half-castes)  now  remain  upon 
a  territory  of  nearly  3,000,000  square  miles. 
Certainly  this  is  nearly  four  times  the  number 
of  Maories  who  are  left  in  New  Zealand,  but 
the  territorial  and  other  conditions  are  so  es- 
sentially different  in  the  two  countries  that 
comparisons  are  practically  valueless.  It  is 
assumed  that  the  representatives  pi  Ae  Aus- 
tralian aborigines  are  distributed  in  these  pro- 
portions   in    the    respective    states:     Western 


Australia,  26^000;  South  Australia  and  the 
Northern  Territory,  29^96;  Queensland,  20,000; 
New  South  Wales,  4,716;  and  Victoria,  269.  In 
Tasmania  the  last  pure-bred  aborigine  died  in 
1877;  but  a  few  half-castes  remain.  Even  on 
the  Australian  continent  the  sight  of  a  full- 
blooded  black  near  to  a  centre  of  settlement  is 
very  rare;  and  probably  during  the  next  20 
years  the  few  survivors  of  the  original  owners 
of  the  soil  will  be  found  in  only  the  remote 
districts. 

Treatment  of  the  Abori^es.— Although 
the  racial  antipathies  and  collisions  due  to  the 
seizure  by  superior  races  of  the  lands  of  in- 
ferior peoples  have  been  at  least  as  marked  in 
Australia  as  elsewhere,  and  althou^  the  treat- 
ment of  the  aborigines  by  manv  of  the  pioneer 
settlers  did  not  err  on  the  side  of  scrupulous 
humaneness,  the  governments,  as  such,  have 
done  a  good  deal  to  mitigate  the  sufferings  of 
the  unfortunate  people,  the  dealing  with  whom 
was  more  dilEcult  than  it  would  nave  been  if 
the  vast  majority  of  them  had  not  in  hopeless 
indolence  always  manifested  an  unconquerable 
repu^ance  to  systematic  labor  or  anything  like 
sustained  industry.  The  Dolicy  shown  toward 
them  might  well  have  reflected  —  and  in  some 
cases  it  has  done  so — the  fact  that  the  con- 
quest of  the  natives  in  Australia  has  been  ex- 
ceedingly easy  owing  to  their  utterly  disorgan- 
ized condition  and  their  almost  complete  help- 
lessness. These  defects  were  in  contrast  to 
the  valor,  the  country-love  and  the  mental  alert- 
ness of  the  colored  inhabitants  whom  the  early 
white  settlers  found  in  New  Zealand.  As  a 
rule  the  Australian  aborigine  —  while  in  good 
districts  physically  stalwart  and  strong  —  was 
not  of  a  ferocious  or  blood-thirstily  aggressive 
nature;  and  in  most  cases  when  numbers  of 
them  have  attacked  a  few  isolated  European 
settlers  or  travelers,  the  cause  has  been  either 
a  lack  of  firmness  or  judicious  care  on  the  part 
of  the  persons  molested,  or  else  revenge  for 
wrongs  inflicted  Ujpon  the  natives  by  other 
white  men,  mostly  in  the  shape  of  interference 
with  the  black  women,  or  hyr  way  of  reprisals 
for  the  killing  of  cattle,  the  intrusion  of  which 
upon  their  former  hunting  grounds  the  blacks 
naturally  connected  with  the  gradual  disappear- 
ance of  the  indigenous  game. 

All  the  state  governments  have  enacted,  and 
so  far  as  possible  enforced,  laws  for  the  protec- 
tion of  the  blacks  —  laws  in  some  instances  pro- 
viding for  them  special  reserves  within  which 
the  Europeans  must  not  kill  game  or  deiHisture 
stock;  prohibiting  the  suppO[  of  intoxicating 
liquor  or  opium  to  the  aborigines,  and  defend- 
ing them  against  anything  like  enslavement  or 
other  ill-usage.  During  many  years  past  at 
least  a  yearly  —  and  in  bad  seasons  a  more  fre- 
quent—  distribution  of  flour,  tobacco,  blankets 
and  other  useful  articles  has  been  made  by  the 
governments  among  the  natives;  and  the  state- 
aided  efforts  have  been  liberally  supplemented 
^y  the  benefactions  of  private  persons  and  phil- 
anthropic institutions,  especiall3^  in  relation  to 
education,  spiritual  and  otherwise,  by  mission- 
aries who  nave  established  aboriginal  stations. 
In  the  latest  year  for  which  statistics  are  avail- 
able the  purely  governmental  expenditure 
amounted  annuallv  (with  allowances  for  en- 
dowed lands)  to  £20,000  in  New  South  Wales, 
£16,000  in  Queensland,  including  the  Northern 
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Territory  £H000  in  South  Australia,  i4,000  in 
Victoria  and  i2J4,00O  in  Western  Australia. 

Origin  and  Characteristics.— The  origin 
of  the  aboriginal  tribes  of  Australia  has  been  a 
theme  of  much  controversy;  and  the  space 
available  here  is  not  adequate  for  even  an 
enumeration  of  the  many  tibeories  —  including 
one  comprehending  an  invasion  by  representa- 
tives of  the  Lost  Tribes  of  Israel  —  advanced 
by  various  differing  authorities.  This  seems 
to  be  a  problem  insoluble.  In  such  circum- 
stances sufficient  must  be  the  statement  that 
there  is  a  fair  consensus  of  opinion  to  the  ef- 
fect that  the  native  black  races,  as  they  were 
found  by  the  European  pioneers,  had  apparently 
been  substantially  affected  (especially  in  the 
northern  areas,  which  were  for  many  centuries 
visited  periodically  by  Malay  proas  in  search 
of  pearl  shell,  trepang  and  other  products)  by 
strains  of  blood  introduced  from  beyond  the 
island  continent.  A  judicious  balance  of  the 
evidence  adduced  by  the  most  trustworthy 
ethnographers  tends  to  the  conclusion  that  the 
two  points  whence  Australia  benefited  or  other- 
wise by  mip^ration  of  fauna  and  flora,  as  well 
as  ethnologically,  were  the  group  culminating  in 
New  Guinea  on  the  one  hand,  and  on  the  other 
in  the  chain  of  islands  and  peninsulas  touching 
Australia  on  the  northwest  Certain  plants  and 
animals  came  from  Asia  to  Australia,  and  it  is 
held  to  be  extremely  probable  that  the  ancestors 
of  the  Australian  native  tribes  (who  differ 
somewhat  from  those  of  Tasmania)  crossed 
over  to  Australia  from  those  two  points.  The 
,  native  population  is  declared  to  be  an  admix- 
ture of  at  least  two  distinct  elements.  The  skin 
of  the  one  was  a  true  yellow,  and  that  of  the 
other  was  a  velvety  black.  The  hair  varies 
from  straight  to  woolly,  and  the  face  and  skull 
also  have  material  dissimilarities.  The  nose 
assumes  various  grades,  from  the  flat  negro  to 
the  arched  Jewish,  and  these  contrasted  types 
are  believed  to  be  due  to  the  immigration  of 
Malays  and  Papuans  as  indicated. 

One  reason  why  the  black  had  no  means  of 
sea  navigation  was  that  *the  negroid  bk)od  in 
his  veins  fetters  the  Australian  so  firmly  to  the 
soil*;  and  another  was  that  unkindly  nature 
made  the  pressure  of  food  requirements  so 
heavy  that  the  black  was  forced  to  be  a  wan- 
derer, and  had  little  time  for  anything  else  than 
the  sustaining  of  bare  life.  As,  however,  this 
judgment  reflects  disparagingly  upon  the  natural 
resources  of  the  land,  it  is  important  to  add 
that  on  their  advent  Australia's  ^Pilgrim 
Fathers*  surprised  the  4)lack  inhabitants  in  a 
state  of  the  most  primitive  savagery.  There 
was  not  an)rwhere  the  remotest  sign  of  any  cul- 
tivation of  the  soil,  or  of  the  sli^test  attempt 
at  tillage,  or  the  thrift  or  providence  which 
stores  food  for  emergencies.  Neither  had  the 
natives  made  —  though  they  possessed  roughly 
hewn  bark  or  log  canoes  —  any  effort  to  clothe 
themselves,  or  —  apart  from  miserable  hovels 
constructed  of  rank  grass  or  reeds,  or  boughs 
or  bark  of  trees  —  to  provide  shelter  from  the 
cold  of  winter  or  the  heat  of  summer.  They 
had  no  written  language,  unless  one  may  in- 
clude in  that  characterization  such  crudely 
artistic  representations  as  were  inscribed  on 
rocks  or  in  caverns.  Some  of  these,  like  the 
message  sticks  sent  from  one  part  of  the  coun- 
try to  another,  are  ideagraphic — or  picture- 
writing —  but  none  was  at  any  rate  unmistak- 


ably idealistic.  Though  most  of  the  tribes  paid 
deference  to  their  Medicine  men*  or  sages  — 
mostly  the  older  members  of  the  tribal  camps, 
who  were  always  well  treated  by  the  younger 
blacks  —  they  possessed  practically  no  concep- 
tion of  abstractions.  In  this  respect  they  were, 
while  less  provident  than  the  ants,  essentiallv 
untutored  children  of  nature  —  almost  as  much 
so  as  the  dogs  and  the  lower  animals.  They 
were  endowed  with  instinct  rather  than  with  in- 
tuition. No  bloodhound  ever  displayed  keener 
sight  or  scent  than  the  Australian  black  track- 
ers, whose  power  in  following  a  trail  seems 
almost  miraculous. 

On  the  other  hand,  a  close  study  of  the 
aborigines  reveals  curious  anomalies.  Speaking 
generally  the  natives  rise  and  fall  in  mental 
and  physical  superiority  in  exact  harmony  with 
the  fertility  or  otherwise  of  the  territory  over 
which  they  roamed.  Some  of  them  had  scarcely 
reached  the  low  stage  of  intelligence  associated 
with  the  Stone  Age,  others  rapidly  acquired 
education  under  European  teachers,  and  in  the 
wilds  had  constructed  the  boomerang  which, 
with  its  marvelous  power  of  returning  to  the 
thrower,  has  long  puzzled  even  the  most  pro- 
found scientific  experimenters.  Among  the 
highest-class  natives,  too,  the  character  of  their 
spears  and  other  weapons  indicated  the  posses- 
sion of  no  little  constructive  skill,  as  well  as 
undoubted  patience  and  perseverance  on  the 
part  of  the  makers.  Where  an  aboriginal  popu- 
lation is  divided  into  hundreds,  and  probably 
thousands,  of  tribes,  all  mutually  independent 
and  mutually  hostile,  and  distinguished  usually 
by  arbitrarily  marked  rings  of  exclusiveness, 
and  each  tribe  speaking  a  dialect  of  its  own,  it 
is  impossible  to  write  with  exactitude  concern- 
ing their  customs.  One  must  not,  therefore,  at- 
tempt to  explain  why  the  tribal  boundaries 
should  in  some  cases  be  defined  by  geometrical . 
devices;  why  in  tribal  territories  here  and  there 
circumcision  should  be  practised,  and  on  ad- 
joining areas  not  observed;  why  some  natives 
should  exchange  salutes  similar  to  Masonic 
sipis,  and  others  be  unaware  of  the  meaning  of 
this  interchange,  but  be  familiar  with  a  some- 
what intricate  code  of  smoke  signals;  why' 
some  should  be  cannibals  and  others  should  not 
be;  why  the  superstitious  ceremonies  should 
vary  so  widely;  and  yet  why  the  main  idea  of 
the  native  *corroboree*  or  dance  should  be  ap- 
parently almost  everywhere  the  same  or  closely 
similar. 

What  seems  to  be  certain  is  that  the  wild 
aborigines  have  no  religion  properly  so  called 
—  no  impelling  attraction  toward  or  trust  in  a 
,  (jod  of  Love,  but  a  wholesome  fear  of  "Mool- 
'  darbie*  or  the  devil,  whom  all  tribes  sedulously 
seek  to  propitiate  —  some  even  by  periodical 
human  sacrinces,  and  the  dread  of  whom  as  a 
spirit  walking  in  the  darkness  keeps  them 
shrinking  in  their  camps  until  the  break  of  day. 
Very  extensively  diffused  also  is  the  belief  that 
nobody  can  die  a  natural  death,  but  must  be 
the  victim  of  a  maleficent  influence  or  the  evil 
eye.  Equally  widespread  is  the  aspiration 
among  the  aborigines  that  after  death  they 
may  •jump  up  a  white  fellow* — a  notion 
said,  perhaps  fancifully,  to  have  originated  in 
the  general  custom  of  smoking  the  corpses  of. 
the  dead,  with  the  result  that  the  peeling  outer 
cuticle  revealed  the  white  dermis  or  true  skin. 
Some  tribes  are  prudi^ly  modest  in  their  rela- 
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ttons  with  their  women,  others  are  as  flafiprantly 
immoral.  The  language  of  some  seems  to  be 
little  better  than  mere  gibberish,  while  concern- 
ing that  of  others  one  of  the  Jesuit  mission- 
aries has  written  that  in  its  construction  it  is 
most  ingenious,  and  curious  in  its  form,  indi- 
cating high  intelligence  and  suggestive  of  the 
Hebrew.  Many  of  the  natives  are  musical,  but 
their  musical  instruments  are  of  the  crudest 
character,  made  chiefly  of  hollowed  wood  or 
grasses,  or  bamboos.  At  the  age  of  puberty 
youths  of  both  sexes  are  formally  initiated  by 
peculiar,  jealously  preserved,  and  often  inde- 
scribable ceremonies,  into  the  respective  secrets 
of  manhood  and  womanhood,  but  even  the  old 
men  and  women  of  the  tribes  who  perform 
these  rites  —  which  include  the  knoclang  out 
of  some  of  the  young  men's  teeth  and  certain 
genital  mutilations  —  seem  to  have  no  clear 
and  coherent  idea  of  their  import. 

Bibliography. —  Basedoe^  <  Anthropological 
Notes  on  South  Australia^  (1903) ;  Curr,  <The 
Australian  Race:  Its  Origin,  Languages,  Cus- 
toms, etc.>  (4  vols.,  Melbourne  1886-87)  ;  Daw- 
son, ^Australian  Aborigines'  (Melbourne 
1881);  Howitt,  <Two  Legions  of  Lake  Eyre 
Tribes>  (1903) ;  Gill,  <AnthropoloB;ical  Notes> 
(1908);  Lumholtz,  ^ Among  Cannibals'  (Lon- 
don 1890)  ;  Matthew,  ^Eaglehawk  and  Crow> 
(London  1889) ;  id.,  ^ Notes  on  the  Arranda 
Tribe>  (1907);  id.,  < Aboriginals  of  Australia' 
(1906);  id.,  <Al)original  Tribes'  (1905);  id.. 
^Ethnological  Notes  on  the  Aboriginal  Tribes 
of  the  Northern  Territory'  (1901);  id,  <Lan- 
guage  of  the  Native  Tribes'  (1902);  Roth, 
^Queensland  Aborigines'  (Brisbane  1897) ;  id., 
^Fightin^  Weapons'  (1909);  id..  ^Initiation 
Ceremomes  of  the  Aborigines'  (1909)  ;  Smith, 
^Aborigines  of  Victoria'  (London  1878) : 
Spencer  and  Gillen,  <  Native  Tribes  of  Central 
Australia'  (London  1904):  Wallace,  ^Austral- 
asia^ (1893).  Sec  General  Bibliography. 
William  John  Sowden, 
Editor  of  South  Australian  Register. 

3.  DISCOVERY  AND  EARLY  HIS- 
TORY. The  discovery  and  the  early  history 
of  Australia  have  been  the  themes  of  much  dis- 
cussion, but  one  conclusion  admitted  by  all  dis- 
putants is  that  the  really  pioneer  navi^tion 
which  resulted  in  the  finding  of  the  great  island 
continent  of  the  Southern  Seas  was  not  con- 
ducted by  the  British  who  now  occupy  the  ter- 
ritory that  was  originally  called  Terra  Incog- 
nita, and  then  New  Holland.  British  enterprise, 
however,  built  a  structure  of  colonization  upon 
the  site  disclosed  by  the  investigations  of  the 
people  of  other  nations ;  and  nearly  all  the  def- 
inite surveying  of  the  Australasian  seas  has 
been  dorie  by  the  sailors  of  Britain. 

The  later  days  of  the  time  in  which  Aus- 
tralia was  still  unknown  were  the  days  when 
the  Portuguese,  the  Spaniards  and  the  Dutch 
roamed  the  oceans  as  intrepid  searchers  for 
new  sensations  rather  than  in  the  hope  of  ter- 
ritorial aggrandisement.  Though  anything  like 
the  exact  year  in  which  Australia  was  first 
sighted  is  doubtful,  records  show  that  between 
1531  and  1542  the  Portuguese  declared  the  ex- 
istence of  a  land  which  they  styled  *Great 
Java,"  and  which  corresponded  with  the  north- 
em  parts  of  what  is  now  the  Australian  Com- 
monwealth. The  most  authentic  available  data 
indicate  that  the  first  European  who  saw  the 


land  was  a  Portuguese  named  Manoel  (jodhino 
de  Eredia,  who  sighted  it  in  1601.  By  common 
consent,  however*  it  has  been  conceded,  as  a 
starting  point  for  Australian  history,  that  Luis 
Vaez  de  Torres,  who  had  been  second  in  com- 
mand of  the  De  Quiros  (Spanish)  expedition, 
saw  and  sailed  close  to  the  Australian  coastline 
in  1606;  and  that  he  was  navigating  in  the 
neighborhood  of  New  Guinea  to  the  east  of 
Cape  York  Peninsula  at  about  the  same  time 
when  a  Dutch  mariner  was  similarly  engaged 
to  the  west  of  the  peninsula.  Yet  centuries 
elapsed  before  any  attempt  was  made  to  settle 
the  newly- found  continent,  though  meanwhile 
it  was  more  than  once  passed  and  even  circum- 
navigated. After  1619,  when  the  Dutch  expedi- 
tion tmder  de  Houtmann  anchored  off  the 
Abrolhos  Reef  on  northwest  Australia,  that 
part  of  the  continent  was  repeatedly  visited 
during  the  earlier  half  of  the  1/th  century,  and 
well- verified  history  shows  that  in  1656  a  Dutch 
ship  was  wrecked  in  the  vicinity  of  the  Abrol- 
hos Group  —  fragments  of  the  cargo  are  even 
now  washed  up  occasionally  by  the  sea  or 
found  in  the  guano  deposits.  Toward  the  end 
of  1642  Abel  Jansen  Tasmau,  a  Dutch  naviga- 
tor, discovered  and  landed  on  Tasmania,  and 
named  it  Van  Diemen's  Land  (a  title  which  it 
continued  to  bear  until  1854).  In  1688  William 
Dampier,  a  freebooter,  was  the  first  English 
man  to  set  foot  on  Australia  —  at  King  Sound 
on  the  northwest  coast.  This  same  Dampier  on 
a  subsequent  voyage  took  Alexander  Selkirk 
(Defoe's  *  Robinson  Crusoe*)  off  the  island  of 
Juan  Fernandez,  on  which  the  man  had  disem- 
bariced  some  time  before.  Still,  curiously  * 
enough,  Australia  was  not  annexed  on  behalf 
of  any  nation  until  the  last  third  of  the  18th 
century.  In  1768  Lieut.  James  Cook  set  out 
from  England  in  a  crsizy  ship,  the  Endeavour, 
in  charp;e  of  an  expedition  appointed  to  observe 
at  Tahiti  the  transit  of  Venus.  Steering  thence 
westward,  he  made  an  examination  of  New 
Zealand,  came  on  19  April  1770,  upon  the  east 
coast  of  Australia  and  anchored  in  Botany 
Bay.  Later  he  proceeded  northerly  along  the 
coast;  and,  after  the  Endeavour  had  in  June 
struck  upon  a  coral  reef  and  well-nigh  foun- 
dered near  to  the  present  Queensland  port  of 
Cairns,  he  continued  his  journey  until  on  21 
Aug.  1770,  he  hoisted  the  colors  of  England  on 
the  north  Australian  peninsula  of  Cape  York, 
and  thus  formally  took  possession  of  the  whole 
eastern  part  of  Australia. 

But  settlers  did  not  follow  closely  upon  the 
heels  of  the  navigators,4^nd  18  years  had  passed 
before,  on  18  Jan.  1788,  a  British  convict  ex- 
pedition with  1,030  persons,  of  whom  750  were 
under  penal  servitude  and  banishment,  reached 
Botany  Bay.  On  26  January  (now  celebrated  as 
Australian  Foundation  Day)  the  expedition 
landed^  displayed  its  national  colors  with  due 

g>mp  and  circumstances,  and  so  inaugurated 
uropean  settlement  in  the  *Great  Land  of  the 
Southern  Cross,*  which  was,  however,  even 
thus  late  imperfectly  known  even  in  outline, 
and  was  comprehended  under  the  general  title 
of  New  South  Wales,  now  applied  to  one  of 
the  territorially  smallest  states  of  Australia. 
With  the  occupation  of  the  country  further  ex- 
ploration by  land  and  by  sea  proceeded  apace. 
In  1798  Dr.  Bass  and  Captain  Flinders  (who 
afterward  achieved  immortal  renown  as  a 
great  navigator  in  association  with  Sir  John 
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Frmklin,  the  Arctic  hero)  demonstraite4  by 
sailing  around  Tasmania  that  that  country  was 
veritsibly  an  island,  and  not  a  portion  of  the 
Australian  continent,  as  had  been  sui>posed.  In 
1802,  having  been  provided  by  the  British  Ad« 
miralty  with  a  scarcely  seaworthy  vessel,  the 
Investigator,  Captain  Flinders  surveyed  the 
larger  part  of  the  southern  coast  of  Australia, 
from  west  to  east,  and  forestalled  a  French  ex- 
pedition which  had  been  sent  out  under  Cap* 
tain  Baudin  in  the  ship  Le  Geographe,  for  pur- 
poses similar  to  those  Flinders  had  in  view. 

The  course  of  further  marine  exploration 
need  not  be  further  pursued;  for  the  initial 
work  had  been  accomplished  In  1803  the  first 
colonization  settlement  was  begun  in  Van  Die^ 
men's  Land  (Tasmania).  In  1804  an  unsuc- 
cessful attempt  was  made  by  CoL  David  Col- 
lins, first  governor  of  Tasmania,  to  found  an- 
other convict  C9k>ny  in  the  now  prosperous 
state  of  Victoria,  which,  however,  from  that 
time  remained  for  30  years  with  only  one  white 
man  in  it  —  a  deserted  convict  named  WilHam 
Buckley,  who  dwelt  among  the  aborigines  tmtil 
the  year  1834,  when  real  occupation  was  started. 
10  years  subsequent  to  the  founding  of 
Queensland,  five  years  after  that  of  Western 
Australia,  and  two  years  before  that  of  South 
Australia. 

During  all  the  intervening  time  tiie  explora- 
tion of  the  interior  of  the  continent,  mainly 
from  Sydney,  had  been  steadily  progressing. 
First  the  disclosing  of  a  means  of  passing  be- 
yond the  Blue  Mountains  in  1813  showed  (by 
Blaxland)  a  way  out  of  what  had  been  re- 
garded as  an  impasse  preventing  access  from 
the  coastal  fringe  to  the  expansive  interior  ter- 
ritories which  represented  the  Mystery  Land 
of  the  early  colonists.  In  1824  Hume  discov- 
ered the  upper  Murray,  the  head  of  the  great 
Australian  Missis^pi.  Following  the  course 
of  that  river  in  1828,  (]apt.  Charles  Sturt  added 
to  the  geographies  of  the  period  the  name  of 
its  tributary,  the  Darling;  and  in  1830  he  made, 
with  almost  sensational  intrepidity,  a  journey 
down  the  Murrav  to  its  junction  with  the  sea 
not  far  from  Adelaide  (the  present  capital  of 
South  Australia).  In  many  directions  other 
explorers  were  contemporaneously  (and  subse- 
quently) causing  the  wilderness  of,  the  Terra 
Incognita  of  the  Portuguese  to  yield  up  its 
secrets,  but  onlv  two  of  the  dauntless  explorers 
who  have  laid  mankind  under  obligation  to 
them  for  all  generations  need  be  particularly 
mentioned  here.  One  of  these  was  Ludwig 
Leichhardt,  who  started  out  from  the  east  in 
1848,  and  (with  all  the  members  of  his  party) 
apparently  disappeared  mysteriously  and  abso- 
lutely from  the  face  of  the  earth;  for  no  sign 
or  trace  of  the  expedition  has  ever  since  been 
seen  or  heard  of.  The  other  was  John  Mc- 
Douall  Stuart,  who,  after  having  been  repeat- 
edly baffled,  succeeded  at  last  in  crossing  the 
continent  from  south  to  north,  and  on  24  July 
1862,  laved  his  hands  in  the  waters  of  the  In- 
dian Ocean,  and  hoisted  the  British  flag  on  the 
northern  shores  of  Australia.  And  now  in  this 
year  of  1918  practically  all  the  blank  spaces  in. 
the  Commonwealth  may  have  been  filled  in  by 
the  cartographer,  and  Australia  has  no  further 
laurels  of  fame  to  offer  as  worthy  guerdons  to 
brave  and  daring  explorers  by  kuid  or  1^  sea. 
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4.  POLITICAL  HISTORY.  Begiimiiigtt 
of  Colonial  Self-Govemment. —  It  was  a 
maxim  of  the  common  law  that,  if  an  un- 
inhabited countiy  were  discovered  and  peo- 
pled by  British  subjects,  they  were  supposed 
to  possess  themselves  of  it  for  the  benefit 
of  £heir  sovereign,  and  that  such  of  the  laws 
of  England  as  were  applicable  and  necessary 
to  their  situation  and  the  conditions  of  an 
infant  colony  were  immediately  in  force;  that 
wherever  an  Englishman  went  he  carried  with 
him  as  much  of  English  law  and  liberty  as  the 
nature  of  his  circumstances  required.  It  was 
recognized  that  Englishmen  carried  their  po- 
litical birthright  with  them  over  the  broad  sur- 
face of  the  earth ;  that  the  charters  of  freedom 
for  which  their  ancestors  fought  were  not  left 
behind,  but  accompanied  them  to  their  new 
homes  beyond  the  seas. 

The  colonial  legislatures  of  Newfoundland 
and  Jamaica  were  established  not  by  British 
statutes,  but  by  royal  commissions  under  the 
great  seal  accompanied  by  royal  instructions. 
Local  self-j^ovemment  in  Australia  did  not, 
however,  originate  in  the  exercise  of  the  pre^ 
rogatives  of  the  Crown,  as  it  did  in  the  case  of 
some  of  the  early  North  American  and  West 
Indian  colonies.  From  the  very  first  it  was 
founded  upon^  as  it  was  subsequently  devel- 
oped and  built  up  by,  statutory  authority. 

NEW  SOUTH   WALES  THE  FIRST  ORIGINAL  COLONY. 

Foundation.— In  1784  the  British  Parlia- 
ment passed  the  statute  of  24  (jeo.  Ill,  c,  56, 
entitled  *^An  Act  for  the  effectual  transporta- 
tion of  felons  and  other  offenders,  and  to  au- 
thorize the  removal  of  prisoners  in  certain 
cases,  and  for  other  purposes  therein  men- 
tioned.* This  law  empowered  the  King,  with 
the  advice  of   the  Privy  Council,  to  appoint 

f laces  to  which  felons  might  be  transferred. 
W  an  order  in  council  bearing  date  6  Dec. 
1786,  His  Majesty's  ^territory  of  New  South 
Wales,  situated  on  the  east  part  of  New  Hol- 
land,* was  appointed  a  place  for  the  reception 
of  persons  within  the  meaning  of  the  act. 

By  letters  patent  and  commission  dated  2 
April  1787,  C^pt.  Arthur  Philip  was  appointed 
governor  of  the  territory.  The  limits  of  his 
authority  extended  from  Cape  York  on  the 
north  to  the  southern  extremity  of  the  coast 
of  the  continent  and  inland  and  westward  as 
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far  as  the  135th  meridian,  which  was  afterward 
extended  to  the  129th  meridian  east  longitude. 
The  governor  was  empowered  to  make  orders 
for  the  good  government  of  the  settlement. 

By  the  Act  of  ZJ  Geo.  Ill,  c.  2,  the  King 
was  authorized  to  establish  a  Court  of  Crim- 
inal Jurisdiction  on  the  eastern  coast  of  New 
South  Wales.  Such  was  the  legal  authority 
under  which,  on  26  Jan.  1788,  a  penal  settle- 
ment was  established  at  Sydney  Cove.  In  was 
not  at  first  intended  to  be  a  colony,  or  planta- 
tion, for  the  purposes  of  trade  and  cultivation, 
within  the  ordinary  meaning  of  those  terms. 

The  First  Constitutional  Charter.— The 
temporanr  Act  4  Geo.  IV,  c.  96  (1823),  which 
became  law  during  the  governorship  of  Sir 
Thomas  Brisbane,  was  the  first  legislation 
passed  by  the  Imperial  Parliament  conferring 
an3rthing  like  the  rudiments  of  local  self-gov- 
ernment on  the  New  South  Wales  community. 
A  council  of  five  persons  was  apTOinted  having 
limited  legislative  powers.  On  17  May  1824,  a 
Charter  of  Justice,  creating  a  Supreme  Court, 
was  promulgated. 

The  Second  Constitutional  Charter.— The 
Act  of  9  Geo.  IV.  c  83  (25  July  1828),  passed 
during  the  governorship  of  Lieutenant-Greneral 
Sir  Ralph  Darling,  was  the  second  Constitu- ' 
tional  Charter  of  Australia.  Courts  of  Crim- 
inal and  Civil  Jurisdiction,  coupled  with  trial 
by  jury,  were  organized.  The  laws  and  statutes 
in  force  within  uie  realm  of  England,  so  far  as 
applicable,  were  applied  to  the  administration 
of  justice  in  New  South  Wales  and  Van  Die- 
men's  Land.  The  Crown  was  authorized  to 
constitute  in  New  South  Wales  and  Van  Die- 
men's  Land,  respectively,  an  Advisory  Council 
to  consist  of  such  persons  residing  in  the  said 
colonies  respectively,  not  exceeding  15,  and  not 
less  than  10,  as  the  King  might  be  pleased  to 
nominate. 

The  Third  Constitutional  Charter.— The 
third  charter  regulating  the  government  of  New 
South  Wales  was  the  Act  5  and  6  Vic,  c.  76 
(30  J[uly  1842),  passed  during  the  governorship 
of  Sir  George  Gipps.  This  act  established  for 
the  first  time  in  Australia  a  le^slature,  partly, 
but  not  wholly,  representative  in  its  character. 
It  enacted  that  there  should  be  within  the 
colony  of  New  South  Wales  a  Legislative 
Council  consisting  of  36  members,,  12  of  whom 
were  to  be  appointed  by  the  Crown,  and  24 
were  to  be  elected  by  the  inhabitants  of  the 
colony  having  certain  property  qualifications. 
The  governor,  with  the  advice  of  the  Council, 
was  authorized  to  make  laws  for  the  peace, 
welfare  and  good  government  of  the  colony, 
provided  that  such  laws  were  not  repugnant  to 
the  laws  of  England;  nor  were  they  to  inter- 
fere with  the  sale  or  occupation  of  the  waste 
lands  of  the  Crown.  Bills  imposing  duties  of 
customs  had  to  be  reserved  fo  the  Queen's  as- 
sent. This  act  did  not  grant  to  New  South 
Wales  the  system  known  as  "Responsible  Gov- 
ernment." The  governor  presided  over  and 
managed  all  the  public  departments.  It  con- 
tained, however,  the  feeble  germs  whence  has 
since  sprung  the  splendid  fabric  of  parliamen- 
tary institutions  in  Australia.  It  was  the  first 
concession  made  by  enlightened  British  states- 
men to  the  growing  wealth  and  importance  of 
the  Australian  colonies. 

The  new  Council  was  opened  by  Sir  George 
Gipps  on  1  Aug.  1843. 


The  Fourth  Constitutional  Charter.— The 
next  important  charter  granted  to  Australia 
was  13  and  14  Vic,  c.  59  (5  Aug.  1850,  entitled 
*An  Act  for  the  better  government  of  Her 
Majesty's  Australian  Colonies,*  and  commonly 
known  as  the  Australian  Colonies  Government 
Act.  The  bill,  of  which  this  act  was  the  out- 
come, was  first  introduced  into  the  House  of 
Commons  in  June  1849.  The  two  main  objects 
of  the  act  were  the  separation  of  the  Port  Phil- 
lip District  from  New  South  Wales,  and  the  es- 
tablishment in  all  the  colonies  of  an  improved 
system  of  provincial  government  The  Legis- 
lative Council,  erected  in  New  South  Wales  by 
the  Act  of  1842  was  not  materially  disturbed. 
Its  powers  were  in  some  respects  increased, 
and  the  franchise  on  which  its  representative 
members  were  elected  was  liberalized. 

The  New  Constitution.— A  new  election  of 
members  of  the  Legislative  Council  of  New 
South  Wales  on  the  liberalized  franchise  then 
took  place.  The  new  council  complained  that 
the  Act  13  and  14  Vic,  c  59,  did  not  place  the 
control  of  revenue  taxation,  and  the  waste  lands 
of  the  Crown  in  the  colonial  legislature,  and 
a  full  measure  of  local  self-government  in  a 
Constitution  similar  in  outline  to  that  of  Can- 
ada was  applied  for. 

In  1852  gold  was  discovered  in  New  South 
Wales  and  Victoria,  which  caused  a  great  in- 
flux of  immigrants  into  these  colonies.  In  a 
despatch  addressed  to  (Governor  Fitzroy,  dated 
15  Dec.  1852,  Sir  John  Pacldngton,  Secretary 
of  State  for  the  Colonies,  stated  that  Her 
Majesty's  government  had  been  greatly  in- 
fluenced by  considerations  arising  from  the  ex- 
traordinary discoveries  of  gold  in  the  Aus- 
tralian colonies,  which  had  imparted  new  and 
unforeseen  features  to  their  political  and  social 
positions.  It  was  the  wish,  therefore,  of  Her 
Afajesty's  government  that  there  should  be  es- 
tablished in  each  colony  a  new  legislature  con- 
sisting of  a  Legislative  Council  nominated  by 
the  Crown,  and  an  elective  House  chosen  by 
qualified  inhabitants.  To  such  legislatures  it  was 
proposed  to  give  general  powers  including  that 
of  dealing  with  the  waste  lands  of  the  Crown. 

Upon  the^  receipt  of  this  despatch  the  Legis- 
lative Council  of  New  South  Wales,  under  the 
authority  conferred  by  13  and  14  Vic,  c.  59,  s. 
32,  appointed  a  select  committee  to  draw  up  a 
constitution  establishing  a  bicameral  lepslature, 
having  increased  powers  and  functions.  A 
constitution  was  accordingly  drawn  up.  It  pro- 
vided that,  in  place  of  the  Legfislative  Council 
then  existing,  there  should  be  a  Legislative 
Council  and  a  Legislative  Assembly,  and  that 
Her  Majesty  should  haye  power  by  and  with 
the  advice  and  consen:  of  the  said  Council  and 
assembly,  to  make  laws  for  the  •peace,  welfare 
and  good  government  of  the  said  colony  in  all 
cases  whatsoever.*  The  members  of  the  Coun- 
cil were  to  be  nominated  by  the  governor  with 
the  advice  of  the  Executive  Council.  The  first 
nominees  were  to  hold  their  seats  for  five  years 
only.  The  members  of  the  Assembly  were  to  be 
chosen  by  male  electors  having  certain  residen- 
tial and  property  qualifications.  An  Assembly 
once  constituted  was  to  continue  for  five  years 
unless  dissolved  bsr  the  governor.  The  new 
legislature  was  endowed  with  full  power  to 
deal  with  the  waste  lands  of  the  Crown  and  to 
impose  duties  or  customs. 

On  21  Dec  1853,  the  new  Constitution  was 
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adopted  and  transmitted  to  the  Secretary  of 
State  for  the  Colonies.  In  an  amended  shape 
it  was  made  a  schedule  to  a  bill  introduced  into 
the  Imperial  Parliament,  entitled  «A  Bill  to 
enable  Her  Majesty  to  assent  to  a  bill  as 
amended  by  the  legislature  of  New  South  Wales 
to  confer  a  Constitution  on  New  South  Wales.® 
The  bill  was  passed  by  Parliament  and  received 
the  royal  assent  on  16  July  1855.  Its  number 
is  18  and  19  Vic,  c.  54.  The  act  conferring  a 
constitution  on  Victoria  was  assented  to  on  the 
same  day.  The  constitutions  were  then  trans- 
mitted to  the  respective  colonies,  accompanied 
by  explanatory  despatches  from  the  Secretary 
of  State,  Lord  John  Russell,  in  which  the  gov- 
ernors were  instructed  as  to  the  introduction  of 
responsible  government. 

KesponsiDle  Govemmcnt.—  That  great 
change  in  the  colonial  system  of  administration 
known  as  ®The  Introduction  of  Responsible 
Government* — that  is  •  of  ministers  appointed 
by  and  responsible  to  the  governor,  but  consti- 
tutionally and  practically  responsible  to  Parlia- 
ment —  is  said  by  some  authorities  to  have  been 
effected  solely  by  despatches  from  the  Secre- 
tary of  State  to  colonial  governors.  These 
despatches  described  the  circumstances  in  whfch 
the  Crown,  through  the  governor  for  the  time 
being,  would  exercise  its  right  of  displacing 
one  set  of  public  servants  and  of  appointing 
others  in  their  places  —  that  no  change  would 
be  made  so  long  as  those  public  servants,  being 
ministers  in  cluirge  of  departments,  possessed 
the  confidence  of  the  local  legislature.  In  the 
body  of  the  Constitution  Act  of  New  South 
Wales  (and  this  remark  applies  equally  to  that 
of  Victoria)  the  words  ^responsible  ministers* 
do  not  occur.  Were  it  not  for  a  marginal  note 
to  one  of  the  sections,  not  even  a  hint  would 
have  been  given  on  its  face  of  the  important 
change  it  was  intended  to  effect. 

Other  constitutional  jurists,  however,  affirm 
that  section  37  of  the  Constitution  Act  of  New 
South  WaUes,  and  the  corresponding  section  of 
that  of  Victoria,  contains  provisions  which  as- 
sume if  they  do  not  originate  some  plan  of 
ministerial  and  responsible  government.  Both 
those  sections  declared  that  appointments  of  all 
public  offices  shall  be  vested  in  the  governor 
with  the  advice  of  the  Executive  Council,  *ex- 
cept  the  appointment  of  officers  liable  to  retire 
from  office  on  political  grounds  which  appoint- 
ments shall  be  vested  in  the  governor  alone.* 
The  Constitution  Acts  of  South  Australia, 
Queensland  and  Western  Australia  contain 
substantially  similar  sections.  But  section  18 
of  the  Constitution  Act  of  Victoria  and  section 
32  of  the  act  of  South  Australia  went  much 
further  in  the  direction  of  expressly  recogniz- 
ing and  introducing  responsible  government. 
Those  sections  enacted  that  a  certain  number 
of  officers  of  the  governments  in  those  colonies 
for  the  time  being  should  be  members  of  the 
legislature  created  by  the  new  constitutions.  On 
22  May  1856,  the  first  Parliament  of  New 
South  Wales  under  the  new  Constitution  was 
opened  by  Sir  William  T.  Denison.  The  first 
responsible  ministry  had  Mr.  Alexander  Don- 
aldson as  Colonial  Secretary  and  Premier. 

Administration  and  Legidation.— With  the 
establishment  of  responsible  government  in 
New  South  Wales  the  initial  pulsations  of  po- 
litical life  in  Australia  may  fairly  be  said  to 
date  their  beginnings.     The  governor  of  the 


colony  was  the  representative  of  the  Crown, 
but  he  was  no  longer  his  own  Prime  Minister. 
In  1859  a  new  Parliament  was  elected  under 
the  provisions  of  an  Act  to  Amend  the  Con- 
stitution, introduced  and  passed  by  the  advice  of 
the  Cowper  administration,  providing  for  in- 
creased electoral  representation,  vote  by  ballot 
and  manhood  suffrage  which  in  later  years  was 
developed  into  ''one  man  one  vote,*  and  finally 
into  ^one  adult  one  vote.* 

In  1860  the  Robertson  Ministry  introduced 
two  land  bills,  one  providing  for  the  alienation 
and  the  other  for  the  pastoral  occupation  of 
Crown  lands.  The  main  principles  of  these  . 
bills  were  free  selection  —  before  survey,  which 
constituted  the  battle-cry  of  the  land  reformers, 
In  1861  the  bills  were  again  introduced  into  the 
Assembly,  Mr.  Robertson  resigned  his  seat  in 
the  Assembly  and  was  appointed  a  member  of 
the  Council  in  order  to  pilot  the  bills  through 
that  chamber.  Both  bills  were  again  passed 
by  the  Assembly  and  sent  to  the  Council.  In 
order  to  counteract  and  overcome  the  opposi- 
tion in  the  Council  it  was  decided  to  swamp  that 
chamber  by  the  appointment  of  21  members.  A 
parliamentary  crisis  was  thus  brought  about.  A 
majority  of  the  old  members  withdrew  from 
the  chamber,  thus  leaving  it  without  a  quorum 
and  the  fresh  nominees  could  not  be  sworn  in. 
The  term  of  office  of  the  first  members  of  the 
Council  was  limited  to  five  years,  which  was 
then  about  to  expire.  The  Council  was  recon- 
structed by  the  appointment  of  21  life  members 
on  24  June  1861 ;  Wentworth  being  appointed 
the  first  president.  In  1862  the  Crown  land 
alienation  bill  and  the  Crown  land  occupation 
bill  were  passed  \xs  both  Houses.  A  Chinese 
immigration  restriction  bill,  embodying  the  main 
provisions  of  Victorian  legislation,  was  also 
passed. 

In  1863  Messrs.  Dalley  and  Parkes  returned 
to  the  colony  from  England,  where  they  had 
been  sent  on  a  mission  to  promote  emigration 
to  New  South  Wales.  From  this  time  on  Mr. 
Parkes  became  a  prominent  figure  in  the  po- 
litical world  of  New  South  Wales.  He  was 
closely  identified  with  the  cause  of  free  trade. 
In  1868  Mr.  Parkes  resigned  and  temporarily 
withdrew  from  public  life.  The  most  notable 
public  events  of  this  period  were  the  with- 
drawal of  the  British  troops  from  New  South 
Wales  and  Victoria,  and  the  successful  trans- 
mission of  the  first  through  cable  message  from 
Australia  to  England. 

In  1872  the  Martin-Robertson  Ministry  was 
defeated.  Mr.  Parkes  having  returned  to  the 
House  was  entrusted  with  the  task  of  forming 
a  ministry.  He  retained  the  premiership  until 
1875,  when  his  government  was  defeated  on  the 
motion  by  Mr.  Robertson.  The  Robertson 
Ministry  remained  in  office  until  17  Dec.  1877, 
when  Mr.  Parkes  formed  another  ministry 
which  had  but  a  short  reign.  A  political  duel 
went  on  between  Mr.  Parkes  and  Mr.  Robert- 
son for  a  considerable  time,  but  was  at  last 
terminated  by  a  coalition  of  the  two  leaders 
who,  in  December  1878,  formed  a  ministry 
which  lasted  until  January  1883.  In  1881  a 
Chinese  immigration  restriction  act  was  passed 
imposing  severe  penalties  on  Chinese  entering 
the  colony  without  payment  of  a  poll  tax  of 
£10.  An  act  was  passed  legalizing  trade  unions. 
The  Federal  Council  of  Australia  was  created 
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on  28  Nov.  1883.  A  rich  silver  field  was  dis- 
covered at  Broken  Hill  (1883). 

The  Land  Bill  of  1882' was  the  rock  on  which 
the  Parkes- Robertson  Ministry  was  wrecked. 
A  general  election  resulted  in  Mr.  (afterward 
Sir)  Alexander  Stuart  coming  to  power  which 
he  held  until  October  1885.  In  1888  another 
Chinese  Restriction  Act  was  passed.  The  poll 
tax  was  raised  to  ilOO  per  head.  Chinese  were 
not  permitted  to  engage  in  mining  and  they 
were  not  qualified  to  be  naturalized.  A  tonnage 
limitation  was  imposed  on  vessels  bringing 
Chinese  to  New  South  Wales;  they  were  not 
allowed  to  bring  more  than  one  Chinese  pas- 
senger to  every  300  tons. 

In  February  1890,  a  Federal  Conference, 
presided  over  by  Sir  Henry  Parkes,  was  held 
m  Melbourne,  at  which  it  was  resolved  that  a 
National  Australian  Convention  should  be  held 
to  draft  a  constitution  for  the  federation  of  the 
Australian  colonies.  In  March  1891,  the  Con- 
vention was  held  in  Sydney  and  a  draft  con- 
stitution was  adopted.  In  October  1891,  the 
last  Parkes  Ministry  was  defeated,  being  suc- 
ceeded by  that  of  Sir  George  Dibbs.  In  1893  an 
Electoral  Bill  was  passed  embodying  the  prin- 
ciple of  •one  man  one  vote.* 

In  August  1894,  the  Dibbs*  Ministry,  which 
had  introduced  protection  in  a  modified  form, 

eive  way  to  a  free  trade  ministry  formed  by 
eorge  H.  Reid.  A  new  tariff  on  free  trade 
lines,  a  land  tax,  an  income  tax,  and  homestead 
bills  were  passed  under  his  leadership.  Early 
in  1895  Mr.  Reid  attended  a  conference  of 
premiers  at  Hobart  at  which  the  draft  of  an 
Enabling  Bill  to  be  introduced  into  the  legis- 
lature of  each  colony,  providing  for  the  election 
directly  by  the  people  of  each  colony  of  10  rep- 
resentatives to  attend  a  Federal  Convention 
to  frame  a  constitution  for  the  federation  of 
the  colonies,  to  be  afterward  submitted  to  a 
referendum  of  the  people  of  each  colony,  was 
adopted.  Subsequently  the  Parliament  of  New 
South  Wales,  as  well  as  the  Parliaments  of  the 
other  colonies,  passed  identical  bills  for  the 
aforesaid  purpose.  It  was  under  the  authority 
of  this  legislation  that  the  Commonwealth  Con- 
stitution was  afterward  framed  and  adopted. 
In  1897  an  Immigration  Restriction  Act,  based 
on  the  Natal  Act,  imposing  an  education  test  in 
order  to  exclude  colored  aliens,  was  passed. 
Legislation  on  similar  lines  was  adopted  in  sev- 
eral other  colonies. 

On  13  Sept.  1899,  the  Reid  Ministry  was  de- 
feated and  Sir  William  Lyne  formed  a  govern- 
ment which  succeeded  in  passing  the  Early 
Closing  Act,  the  Navigation  Act,  the  Old  Age 
Pension  Act,  and  the  Women's  Franchise  Act. 
In  March  1901,  Sir  William  Lyne  retired  in 
order  to  take  office  as  a  Commonwealth  Min- 
ister. The  ministry  formed  by  Mr.  (after- 
ward Sir)  John  See  succeeded  it.  One  of  the 
most  important  measures  passed  through  its 
instrumentality  was  the  Industrial  Arbitration 
Act  (1901)  ;  under  which  the  principle  of  com- 
pulsory arbitration  and  settlement  of  industrial 
disputes  was  established.  A  short-lived  Wad- 
dell  Ministry  was  followed  by  one  formed  by 
Mr.  Joseph  Hector  Carruthers,  who  resigned 
on  account  of  ill  health  and  was  succeeded  by 
Mr.  Wade  who  held  office  until  October  1910 
when  he  was  defeated  and  Mr.  McGowen  be- 
came Premier  until  30  June  1913  when,  he  re- 


signed and  was  succeeded  by  Mr.  W.  A.  Hol- 
man  who  is  still  in  office  November  1916. 

VICTORIA    AN  OFF-SHOOX   OF    NEW    SOUTH    WALES. 

Separation.—  By  Act  13  and  14  Vic,  c.  59 
(S  Aug.  1850),  the  district  of  Port  Phillip, 
bounded  on  the  north  and  northeast  by  a 
straight  line  drawn  from  Cape  Howe  to  the 
nearest  source  of  the  river  Murray,  and  thence 
by  the  course  of  that  river  to  the  eastern 
boundary  of  the  colony  of  South  Australia, 
was  separated  from  the  colony  of  New  South 
Wales,  ceased  to  return  members  to  the  Legis- 
lative Council  of  such  colony,  and  was  erected 
into  and  thenceforUi  formed  a  separate  colony, 
^o  be  known  and  designated  as  the  colony  of 
Victoria.*  A  Legislative  Council  was  created 
in  and  for  the  new  colony  having  powers  and 
functions  similar  to  those  of  the  newly-organ- 
ized Council  of  New  South  Wales.  On  1  July 
1851,  writs  for  the  election  of  20  elective  mem- 
bers for  the  Legislative  Council  of  Victoria 
were  issued ;  10  were  nominated  by  the  Crown. 
Mr.  Latrobe  was  appointed  lieutenant-gov- 
ernor. In  this  manner  the  colonjr  of  Victoria 
was  called  into  existence  and  received  the  first 
impulse  of  an  autonomous  political  life.  The 
new  Coimcil  was  convened  for  the  despatch  of 
business  in  November  1851,  at  about  the  time 
when  ^old  was  being  discovered  in  fabulous 
quantities  in  the  famous  goldfields  of  Ballarat 
and  Bendigo.  The  official  members  were:  Mr. 
W.  Lonsdale,  Colonial  Secretary;  Mr.  (after- 
ward Sir)  W.  F.  Stawell,  Attorney-General; 
Mr.  (afterward  Sir)  Redmond  Barry,  Solici- 
tor-General; C.  H.  Ebden,  Auditor-General; 
and  R.  W.  Pohlman,  Chairman  of  the  Court 
of  Requests.  J.  F.  Palmer  was  elected 
speaker. 

The  New  Constitution.-— A  new  constitution 
drawn  on  the  same  lines,  and  passed  in  the 
same  manner  as  that  of  New  South  Wales,  was 
assented  to  by  Her  Majesty  on  16  July  1855. 
The  only  substantial  difference  between  die  two 
bicameral  legislatures  was  that  while  the 
Legislative  Council  of  New  South  Wales  was 
composed  of  members  nominated  by  the  Crown 
the  members  of  the  Legislative  (Council  of  Vic- 
toria were  elected  by  residential  inhabitants 
having  high  property  qualifications. 

Responsible  Government.—  The  premier  of 
the  first  responsible  government  was  W.  C. 
Haines.  The  first  election  for  the  Legislative 
Assembly  took  place  in  the  spring  of  1856. 
The  first  ministry  resigned  on  the  passing  of 
an  unfavorable  resolution  upon  the  subject  of 
the  estimates,  in  March  1859.  Sir  John  O'Shan- 
nassy,  the  mover  of  the  resolution,  then  be- 
came Premier. 

Administration  and  Legislation.— Among 
the  problems  which  soon  engaged  the  attention 
of  the  newly-created  Parliament  of  Victoria 
were  those  of  constitutional  reform,  manhood 
suffrage,  land  and  mining  legislation,  agri- 
culture, protection,  and  free  trade,  inter-colo- 
nial relations,  public  works,  railways,  tele- 
graphs, water  supply,  immigration,  (Chinese  im- 
migration restriction,  naval  and  military  de- 
fense and  education. 

Among  the  first  administrations  which  held 
office  in  Victoria  were  those  of  which  William 
Clark  Haines  was  Premier  in  1855-57;  1857-58; 
Mr.  (afterward  Sir)  John  O'Shannassy,  Pre- 
mier, 1857;  1858-59;  1861-63;  Wm.  Nicholson, 
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Premier,  1859^-60:  Richard  Heales,  Premier, 
1860-61. 

In  the  early  days  of-  the  goldfields  great  dis- 
content existed  because  of  the  heavy  license 
fee  of  30  shillings  per  month  which  every 
digger  was  required  to  pay.  In  November 
1854,  the  tyrannical  policy  of  the  government 
culminated  in  an  open  insurrection  which  broke 
out  at  Ballarat.  A  flag  of  revolt,  having  the 
emblem  of  the  Southern  Cross,  was  hoisted 
over  a  barricade  known  as  the  *Eureka  Stock- 
ade.* By  command  of  Governor  Sir  Charles 
Hotham  a  force  of  British  troops  was  sent 
to  Ballarat  to  storm  the  stockade.  Many  lives 
were  lost.  After  this  tragic  period, —  the  first 
and  only  bloodshed  in  Australia  in  the  name 
and  for  the  cause  of  political  freedom, —  the 
grievances  of  the  diggers  were  redressed. 

In  1855  the  Legislative  Council  of  the 
newly-created  colony  of  Victoria  led  the  way 
in  the  passage  of  a  number  of  laws  intended 
to  restrict  Chinese  immigration,  which  com- 
menced in  1854,  when  the  fame  of  the  gold 
diggings  of  Victoria  began  to  attract  thousands 
of  Chinamen  to  that  colony.  The  Victorian 
Council  passed  a  bill,  which  was  assented  to 
by  the  governor,  *^to  make  provision  for  cer- 
tain immigrants.*  The  substance  of  the  law 
was  that  no  ship  should  bring  to  a  Victorian 
port  more  passengers,  being  Chinese  immi- 
grants, than  in  the  proportion  of  one  person  to 
every  10  tons  of  the  tonnage  of  such  sh^, 
under  a  penalty  of  £10  for  each  passenger  m 
excess  of  such  proportion.  On  the  arrival  of 
a  ship  in  any  port  of  Victoria  with  Chinese 
immigrants  on  board,  the  master  was  required 
to  pay  to  the  collector  of  customs  a  tax  of 
£10  for  every  such  immigrant.  The  money  so 
collected  was  to  be  invested  by  the  govern- 
ment to  form  a  fund  for  the  relief,  support 
and  maintenance  of  such  immigrants.  Pro- 
vision was  made  for  the  registration  of  such 
immigrants,  on  their  arrival  in  any  district  or 

flace  to  which  they  proceeded.    This  and  other 
mmigration  Acts  were  consolidated  in  1865. 

Another  notable  measure  passed  by  the  first 
Legislative  Council  of  Victoria  was  a  bill 
adopting  *vote  by  ballot;*  this  was  the  first 
measure  in  the  history  of  parliamentary  gov- 
ernment in  which  this  method  was  made  legal. 
The  first  important  bill  was  introduced  by 

fames  Service  as  Commissioner  of  Crown 
-ands  and  Surveys  in  the  Nicholson  govern- 
ment, on  30  Nov.  1859.  The  chief  feature  in 
this  bill  was  that  of  free  selection  for  settle- 
ment and  agriculture  over  all  the  waste  land  of 
the  colony,  subject  to  certain  conditions  with 
respect  to  lands  not  yet  surveyed.  The  bill  was 
passed  by  the  Assembly  but  was  rejected  by 
the  Council. 

The  period  from  1863  to  1866  was  memor- 
able in  the  history  of  Victoria.  It  began  in  a 
conflict  between  the  parties  representing  Pro- 
tection and  Free  Traoe.  It  then  developed  into 
a  struggle  between  the  two  Houses  for  financial 
supremacy,  and  in  its  third  and  last  stage  it 
became  a  contest  between  the  Legislative  As- 
sembly and  the  Crown.  *  The  first  McCulloch 
Ministry  took  office  in  June  1863 ;  it  remained 
in  power  until  6  May  1868.  One  of  its  first 
proposals  was  a  bill  imposing  numerous  cus- 
toms duties  of  a  protective  character.  It  was 
passed  by  the  Lower  House  and  rejected  by  the 
Council.    It  was  then  reintroduced  tacked  on  to 


the  Appropriation  Bill.  The  Council  again  re- 
jected it,  and  a  deadlock  ensued.  The  govern- 
ment in  the  meantime  collected  duties  on  the 
authority  of  the  Assembly  alone.  Funds  not 
having  been  voted  for  payment  of  the  public 
service  the  government  borrowed  money  to 
the  amount  of  £40,000  from  the  London  Char- 
tered bank  which  then  sued  the  government 
for  money  lent  The  government  confessed 
judgment.  The  Supreme  Court  pronounced  the 
collection  of  customs  duties  on  the  resolution 
of  the  Assembly  to  be  illegal.  It  also  held  that 
confessed  judgments  against  the  Crown  were 
illegal.  A  tanff,  separated  from  the  Appropri- 
ation Bill,  was  again  passed  by  the  Assembly 
and  again  thrown  out  by  the  Council.  The 
ministry  resigned.  Mr.  Fellows  formed  a  gov- 
ernment which,  however,  could  not  carry  on. 
Mr.  McCulloch  returned  to  office  and  the  Tariff 
Bill  was  again  passed  by  the  Assembly,  and 
again  sent  up  to  the  Council.  The  preamble  of 
the  bill  asserting  the  exclusive  right  of  the 
Assembly  to  grant  money  and  taxes  was  event- 
ually withdrawn,  and  the  bill  was  passed. 

The  second  McCulloch  Ministry  was  de- 
feated on  20  Sept.  1869.  It  was  followed  by  an 
administration  formed  by  John  Alexander 
McPherson  which  remained  m  office  for  six 
months.  It  was  displaced  on  9  April  1870,  by 
Sir  James  McCulloch,  who,  on  19  June  1871, 
was  defeated  on  his  property  tax  proposals. 
Charles  Gavan  Duffy  then  formed  a  nunistty 
which  success full3^roposed  and  carried  a  pro- 
tectionist tariff.  The  Duffy  Ministry  was  de- 
feated on  10  June  1872.  The  governor  re- 
fused a  dissolution  and  Tames  Goodall  Francis 
became  Premier.  The  first  Mining  on  Private 
Property  Bill  was  carried  in  the  Assembly  by 
43  votes  to  3,  but  was  rejected  by  the  Upper 
House.  A  bill  to  regulate  mines>  in  order  to 
prevent  mining  accidents,  and  to  protect  miners, 
was  passed. 

In  1875  the  Kerferd  government  introduced 
a  bill  imposing  certain  duties  on  wines  and 
spirits.  The  tariff  proposals  were  carried  by 
a  majority  of  one.  This  the  government  ac- 
cepted as  an  adverse  vote  and  applied  for.  a 
dissolution,  which  the  governor  refused.  On 
7  Aug.  1875,  Graham  Berry  formed  his  first 
ministry,  but  he  was  defeated  on  20  Oct.  1875. 
Sir  James  McCulloch's  fourth  and  last  govern- 
ment then  came  into  power.  Its  accession 
marked  the  beginning  of  a  stormy  and  momen- 
tous political  period.  The  Berry  party  raised 
a  *stone  walF  of  obstruction,  and  the  McCulloch 
part>^  retaliated  by  passing  standing  orders  to 
restrict  and  limit  debate,  which  becanie  known 
as  the  «Ironhand»  and  the  «Gag.»  The  McCul- 
loch Ministry  became  very  unpopular  through- 
out the  coimtry.  At  a  general  election  held  on 
11  May  1877,  an  immense  majority  was  returned 
a^nst  the  government.  Mr.  Berry  then  formed 
his  second  ministry.  The  principal  planks  i;i 
its  program  were,  a  land  tax  to  *burst  up  the 
large  estates,*  and  payment  of  members.  A 
Land  Tax  Bill  was  introduced  and  passed  Pro- 
vision for  the  payment  of  members,  to  the 
amount  of  £300  per  year,  was  made  in  the  Ap- 
propriation Bill.  In  that  form  it  was  sent  to 
the  Council  where  it  was  rejected  on  the  ground 
that  it  was  a  *tack.»  Then  ensued  the  historic 
deadlock  of  1877-78.  No  money  having  been 
voted  to  pay  the  public  servants  the  govem- 
ment  on  8  Jan.  1878,  ordered  the  dismissal  oL^^l^ 
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all  heads  of  departments.  County  Court  judges, 
police  magistrates  and  other  public  officers. 
This  proceeding  caused  a  great  sensation,  and 
by  the  opponents  of  the  ministry  it  was  de- 
nounced as  ^revolutionary*  Shortly  after- 
ward a  compromise  was  arrived  at:  payment 
of  members  was  passed  in  a  separate  bill  and 
the  Appropriation  Bill  without  the  obnoxious 
«tack»  was  carried.  The  Berry  party  then  de- 
voted their  attention  to  the  question  of  consti- 
tutional reform.  A  bill  was  passed  through 
the  Assembly  providing  for  the  adoption  of  a 
method  of  referendum  to  settle  disputes  be- 
tween the  two  Houses.  It  was  rejected  hy  the 
Council.  A  deputation,  or  embassy,  consisting 
of  the  Premier  and  Professor  Pearson,  was 
sent  to  England  to  interview  the  Secretary  of 
State  for  the  Colonies,  who  was  asked  to  set- 
tle the  constitutional  difficulty  in  Victoria.  Sir 
Michael  Hicks-Beach  gave  a  very  guarded  reply 
stating  that  the  Imperial  Parliament  would 
never  alter  the  Constitution  of  the  colony  at 
the  instance  of  one  House  only. 

In  1879  the  Parliament  of  Victoria  again  re- 
sorted to  legislation  in  order  to  arrest  the  in- 
flux of  Chinese.  Vessels  were  not  allowed  to 
introduce  into  any  Victorian  port  more  than  one 
Chinaman  per  100  tons  of  tonnage,  and  a  poll 
tax  of  ilO  was  imposed  on  each  immigrant  on 
his  landing.  In  April  1888,  a  Chinaman,  Chun 
Toy,  arrived  in  the  port  of  Melbourne  on  board 
the  British  ship  Afghan.  The  collector  of  cus- 
toms considered  that  the  Afghan  had  brought  a 
larger  number  of  Chinese  than  was  allowed  bv 
law;  he  refused  to  allow  any  of  them  to  land, 
or  to  accept  the  poll  tax  of  £10  each.  Chun  Toy 
brought  an  action  against  the  collector  in  the 
Supreme  Court  of  Victoria,  which  decided  that 
the  action  of  the  government  in  preventing  the 
landing  of  the  Chinese  j^repared  to  pay  the  pre- 
scribed poll  tax  was  illegal.  The  Victorian 
fovernment  appealed  from  this  decision  to  the 
^rivy  Council  which  reversed  the  judgment  of 
the  Victorian  court,  and  held  (1)  that  the  col- 
lector of  customs  was  under  no  legal  obliga- 
tion to  accept  payment  whether  tendered  by 
the  master  on  bdialf  of  any  such  immigrant,  or 
tendered  by  or  for  any  individual  immigrant; 
(2)  that,  apart  from  the  act,  an  alien  has  not  a 
legal  ri^ht,  enforceable  by  action,  to  enter  Brit- 
ish territory. 

After  an  appeal  to  the  constituencies  in 
March  1880,  Berry  resigned,  and  James  Service 
then  formed  a  ministry.  He  introduced  a  meas- 
ure to  amend  the  Constitution,  which  upon  a 
division  was  lost  by  two  votes.  Parliament  was 
dissolved  and  a  general  election  was  held  in 
Tune  1880,  which  resulted  in  the  Berry  party 
being  returned  to  office  with  a  substantial  ma- 
jority. The  principal  work  done  by  the  third 
Berry  Ministry  was  the  carrying  of  a  bill  to 
amend  the  constitution  of  the  Legislative  Coun- 
cil by  reducing  the  qualification  of  electors  sind 
of  members.  A  bill  was  also  passed  making 
permanent  provision  for  payment  of  members. 
In  Julv  1881,  the  third  Berry  Ministry  was  suc- 
ceedecl  by  one  formed  by  Sir  Bryan  O'Loughlin. 
The  O'Loughlin  niinistry  lost  office  in  March 
1883,  when  a  coalition  ministxv  under  Service 
and  Berry  was  formed.  Under  this  govern- 
ment, acts  were  passed  for  the  abolition  of  po- 
*  litical  control  of  the  government  railways  by 
placing  them  under  the  management  of  three 
independent  commissioners,  and  for  the  aboli- 


tion of  patronage  in  the  public  service.  During 
his  premiership.  Service  took  great  interest  in 
the  question  of  Australian  Federation,  and 
through  his  instrumentality  a  convention  was 
held  in  Sydney  at  which  a  scheme  for  the  es- 
tablishment of  a  Federal  Coimcil  was  adopted. 

The  Service-Berry  Ministry  was  followed  in 
February  1886,  by  the  Gil  lies- Deakin  combina- 
tion. In  1888  another  Chinese  Immigration 
Restriction  Act  was  passed  providing  that  no 
vessel  should  enter  any  Victorian  port  having 
on  board  more  than  one  Chinaman  for  every 
500  tons  of  the  tonnage  of  such  vessel  Any 
Chinese  who  should  enter  Victoria  by  land, 
without  first  obtaining  a  permit  in  writing, 
from  some  person  to  be  appointed  by  the  gov- 
ernor in  Council,  was  declared  guilty  of  an 
offense  against  the  act,  and  made  hable  on  con- 
viction to  a  penalty  of  not  less  than  £5  nor  more 
than  £20  and  also,  upon  the  warrant  of  the 
commissioner  of  trade  and  customs,  to  be  re- 
moved or  deported  to  the  colony  from  whence 
he  came. 

On  5  Nov.  1890,  the  Gillies-Deakin  Ministry 
was  succeeded  by  a  ministry  formed  by  James 
Munro,  who  in  his  turn  gave  place  in  February 
1892,  to  one  formed  by  William  Shiels.  The 
careers  of  the  Shiels  Ministry,  the  Patterson 
Ministry  and  the  early  part  of  that  of  the 
Turner  Ministry,  which  came  into  office  on 
27  Sept.  1894,  were  comparatively  uneventful. 
In  February  1895,  Sir  George  Turner  was  as- 
sociated with  Reld  and  other  premiers  in  a 
conference  held  at  Hobart  at  which  a  Federal 
Enabling  Bill  was  drafted.  The  first  Turner 
Ministry  was  defeated  in  December  1899. 
Allen  McLean's  Ministry  held  office  for  a  little 
over  11  months ;  during  which  time  several  con- 
tinp^ents  were  sent  from  Victoria  to  assist  the 
British  army  in  South  Africa.  On  15  Nov.  1900 
Sir  George  Turner  again  became  Premier  in 
time  to  make  arrangements  for  the  establish- 
ment of  the  Commonwealth.  An  Old  Aj^e  Pen- 
sion Act  was  passed,  also  bills  protecting  the 
rights  and  interests  of  Victorian  public  serv- 
ants. In  the  beginning  of  1901  Sir  George  Tur- 
ner resigned  the  premiership  and  accented  office 
as  Treasurer  in  the  first  Federal  Cabinet.  Sir 
Alexander  Peacock  became  head  of  the  new 

Sovcmment.  On  3  Tunc  1902,  the  Peacock 
finistry  was  displaced  on  a  no-confidence  mo- 
tion by  Mr.  (now  Sir)  W.  H.  Irvine.  During 
the  career  of  the  Irvine  Ministry  a  railway 
strike  occurred  in  Victoria  which  resulted  in 
an  act  being  passed  for  the  separate  represen- 
tation in  Parliament  of  railway  and  other  public 
servants.  On  the  retirement  of  Irvine  he  was 
succeeded  by  Thomas  Bent  who  resigned  and 
was  succeeded  by  John  Murray,  who  held  office 
until  May  1912,  when  he  was  succeeded  by 
Mr.  W.  A.  Watt^  who  resigned  on  9  Dec. 
1913.  When  Mr.  G.  A.  Elmslie  formed  a  labor 
ministry  which  was  defeated  by  Mr.  Watt  who 
again  resumed  office  22  Dec.  1913.  Mr.  Watt 
resigned  to  enter  the  Federal  Parliament  in 
June  1914  and  was  succeeded  by  Sir  A.  J.  Pea- 
cock, who  still  holds  office  (November  1916). 

TASMANIA  AN  OFF-SHOOT  OF  NEW   SOUTH  WALES. 

Separation.— Bv  the  Act  4  Gto,  IV,  c  96 
(19  July  1823),  the  Crown  was  empowered  to 
separate  Van  Dicmen's  Land  from  New  South 
Wales,  and  erect  it  into  a  separate  colony  which 
then  received  a  lieutenant-governor,  an  Execu- 
tive Council  and  a  small  Legislative  Council, 
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consisting  of  seven  members.  By  Act  13  and 
14  Vic,  c.  59,  s.  7,  it  was  provided  that  the 
legislature  already  existing  m  Van  Diemen's 
Laund  might  establish  within  the  colony  a  Legis- 
lative Council  to  consist  of  not  more  than  24 
members,  of  whom  one-third  should  be  nomi- 
nated by  Her  Majesty  and  the  remainder  elected 
bv  qualified  inhabitants  of  the  colony.  Under 
the  authority  of  this  law  a  new  Legislative 
Council  was  called  into  existence  having  pow- 
ers and  functions  similar  to  the  Legislative 
Council  of  New  South  Wales. 

The  New  Constitution.— During  the  gov- 
ernorship of  Sir  William  Denison  the  new 
Legislative  Council  of  Van  Diemen's  Land 
under  the  powers  conferred  by  13  and  14  Vic, 
c.  59,  s.  32,  drafted  a  constitution  for  the  es- 
tablishment of  a  bicameral  legislature  in  Van 
Diemen's  Land  composed  of  a  Legislative  Coun- 
cil of  15  members  elected  by  the  qualified  in- 
habitants, and  a  House  of  Asscmblv  of  30 
members  elected  on  a  more  popular  franchise 
than  that  of  the  Council.  The  bill  so  drawn  was 
passed  by  the  Legislative  Council  and  reserved 
by  the  lieutenant-governor  foi*  the  Royal  as- 
sent It  became  law  on  24  Oct.  1856;  the  first 
Parliament  being  opened  on  2  Dec.  1856.  Sir 
Henry  E.  F.  Young  was  appointed  the  first 
govemor-in-chief  of  the  colony  under  the  new 
system  of  responsible  government.  The  first 
premier  was  William  T.  N.  Champ.  In  the 
year  1853,  upon  the  cessation  of  transportation, 
the  name  of  the  island  was  changed  from  that 
of  Van  Diemen's  Land  to  Tasmania. 

Administration  and  Legislation. —  Upon 
the  cessation  of  transportation  and  the  grant  of 
responsible  government  to  Tasmania  a  new 
life  and  destiny  was  imparted  to  the  struggling 
community.  Between  1855  and  1872  there  was 
substantial  improvement  and  progress  in  the 
position  and  prospects  of  the  island,  marked 
by  the  development  of  the  interior,  the  con- 
struction of  roads  and  tramways,  the  initiation 
of  railway  and  telegraphic  communication,  the 
expansion  of  the  agricultural  and  pastoral  in- 
dustries, the  division  of  the  colony  into  munic- 
ipalities, the  laying  of  a  submanne  cable  be- 
tween Tasmania  and  the  mainland,  the  discovery 
of  tin  at  Mount  Bischoff  and  other  places,  gold 
in  the  quartz  reefs  at  Brandy  Crcdt  and  sub- 
sequently of  silver  and  lead  at  Zeehan,  and  gold 
and  copper  at  Mount  Lyell.  The  west  coast  be- 
came famous  by  the  opening  up  of  some  of  the 
richest  silver  lead  mines  in  the  world;  coal 
seams  were  opened  at  Hastings,  Langlock  and 
Ivanhoe. 

In  Februaty  1894,  while  the  Dobson  Min- 
istry was  in  office,  the  necessity  of  financial  re- 
form became  a  burning  Question.  Financial 
proposals  were  submitted  t^  the  government. 
A  bill  to  authorize  a  graduated  land  tax  was 
submitted  to  the  Assembly  and  rejected;  conse- 
quently Dobson  and  his  colleagues  resigned  in 
April  1894,  and  Sir  Edward  Braddon  formed  a 
ministry.  An  income  tax  was  passed,  to- 
gether with  a  land  tax  imposing  one  penny  per 
pound  on  the  capital  value  of  all  land  in  the 
colony.  This  general  tax  was  adopted  as  a  sort 
of  a  compromise  instead  of  the  proposed  tax 
on  the  unimproved  capital  value  of  the  land 
^hich  was  at  first  submitted  and  rejected. 

In  February  1895,  a  conference  of  premiers 
was  held  at  Hobart  at  which  the  draft  of  a 
Federal  Enabling  Bill  was  adopted.    At  a  gen- 


eral election  held  in  1897,  a  system  of  voting 
based  upon  Hare's  preferential  method  was  usca 
for  the  first  time.  During  the  year  a  Federal 
referendum  was  held  at  which  a  large  majority 
of  votes  was  given  in  favor  of  the  Federal  Con- 
stitution. In  1899  the  Braddon  Ministry  was 
defeated  and  it  was  succeeded  by  one  formed 
by  Sir  Niel  Elliot  Lewis  on  12  Oct  1899,  who 
retained  office  until  8  April  1903.  On  9  April 
1903,  William  Bispham  Propsting  became  Pre- 
mier, and  on  12  July  1904  he  was  succeeded  by 
John  William  Evans,  who  resigned  and  was 
succeeded  by  Sir  Niel  Elliot  Lewis,  who  held 
office  until  June  1912  when  he  was  succeeded 
by  Mr.  A.  E.  Solomon  who  was  defeated  by 
Mr.  John  Earle  in  April  1914,  who  held  office 
until  April  1916  when  he  was  succeeded  by 
Mr.  W.  H.  Lee. 

QUEENSLAND     AN      OFF-SHOOT     OF     NEW      SOUTH 
WALES. 

Separation.—  On  6  June  1850,  letters  patent 
were  issued  erecting  the  Moreton  Bay  district 
into  a  separate  colony,  under  the  name  of 
Queensland,  and  appointing  Sir  George  Fergu- 
son Bowen  to  be  captain-general  and  governor- 
in-chief  thereof.  The  boundary  of  the  new 
colony  was  defined  as  a  line  commencing  on  the 
sea  coast  at  Point  Danger,  in  latitude  about  28^ 
S'  S.,  running  w^^'^^'*^  along  the  Mac- 
pherson  and  Dividing  Ranges  and  the  Duma- 
resq  River,  to  the  Mclntyre  River,  thence  by 
the  29th  parallel  of  S.  latitude  to  the  141st 
meridian  of  E.  longitude  from  the  29th  to  the 
26th  parallel,  and  thence  the  158th  meridian 
north  to  the  Gulf  of  Carpentaria,  together  with 
all  the  adjacent  islands,  their  members  and  ap- 
purtenances in  the  Pacific  Ocean.  The  gover- 
nor was  authorized  to  appoint  an  Executive 
Council  to  advise  and  assist  him  in  the  govern- 
ment of  Queensland.  The  Constitution  of 
Queenslana  was  embodied  in  an  Order  in  Coun- 
cil bearing  the  same  date  as  the  letters  patent. 

The  New  Constitutioii.— The  Order  in 
Council  provided  that  there  should  be  within 
the  colony  of  Queensland  a  Legislative  Council 
and  a  Legislative  Assembly,  with  the  advice 
and  consent  of  which  Her  Majesty  should  have 
power  to  make  laws  for  the  peace,  welfare  and 
good  government  of  the  colony  in  all  cases 
whatsoever.  In  its  main  outlines  the  Constitu- 
tion of  Queensland  was  almost  a  replica  of  that 
of  New  South  Wales.  The  first  Parliament 
under  the  new  Constitution  was  convened  for 
the  despatch  of  business  on  29  May  1859. 

Administration  and  Legiglation.--Public 
events  in  Queensland  became  clustered  around 
and  associated  with  the  following  prominent 
men  who  held  office  as  Premiers  between  1859 
and  1899:  Robert  G.  Herbert,  Arthur  Mac- 
Alister,  Robert  MacKenzie,  Charles  Lilley, 
Arthur  Palmer,  George  Thorn,  John  Douglas, 
Thomas  Mclllwraith.  Samuel  Griffith,  Boyd  D. 
Morehead,  Hugh  Muir^  Nelson,  TThomas  J. 
Byrnes  and  James  R.  Dickson.^ 

From  the  date  of  separation  Queensland 
began  to  advance  with  rapid  strides,  and  it  soon 
occupied  a  prominent  position  in  the  Australian 
group.  Between  1861  and  1871,  under  a  policy 
of  assisted  immigration,  the  population  largely 
increased  amd  the  resources  of  the  country  were 
developed  in  the  direction  of  pastoral  and  agri- 
cultural pursuits,  gold  and  silver  mining,  sugar 
and  cotton  growing.    Cotton  growing  was  stim- 
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ulated  by  bounties.  The  pastoral  industry  was 
promoted;  railway  construction  was  com- 
menced; state  aid  to  religion  was  withdrawn 
and  a  system  of  primary  and  secondary  educa- 
tion was  initiated.  Queensland  was  found  to 
be  particularly  suitable  for  sugar  growing  and 
a  aemand  for  cheap  labor  quickly  sprang  up. 
In  course  of  time  shiploads  of  South  Sea 
Islanders  were  introduced  by  the  sugar  planters 
and  it  was  soon  found  necessary  for  the  legis- 
lature to  interfere. 

A  financial  crisis  occurred  in  1865,  which 
in  1866  resulted  in  a  change  of  ministry.  The 
first  MacAlister  Ministry  had  a  short  term  of 
office.  Herbert  was  again  called  to  the  helm 
of  affairs  but  in  a  few  months  he  was  again 
displaced.  The  second  MacAlister  Ministry 
lasted  for  12  months  and  eight  days.  It  secured 
the  passing  of  an  important  measure  dealing 
with  the  cultivation  and  occupation  of  Crown 
lands.  It  was  followed  by  the  MacKenzie  Min- 
istry and  the  Lilley  Ministry.  The  MacKenzie 
Ministry  of  1867  introduced  and  passed  a  Crown 
Land  Act  which  gave  greater  facilities  for  set- 
tlement. The  Lilley  Ministry  of  1868  passed 
acts  relating  to  the  civil  service,  court  proced- 
ure, and  electoral  laws.  The  Lilley  Ministiy 
was  followed  by  the  Palmer  Ministry  which 
lasted  from  3  Jan.  1870  to  8  June  1874.  In 
1875  during  the  reign  of  the  third  MacAlister 
administration  a  State  Education  Act  was 
passed  which  embodied  the  principles  of  free, 
secular  and  compulsory  education.  A  complete 
measure  of  local  government  was  passed  in 
1878,  under  the  rule  of  the  Douglas  administra- 
tion. In  the  same  year  the  first  act  to  restrict 
Chinese  immigration  into  Queensland  became 
law. 

in  1879,  Mr.  (afterward  Sir)  Thomas  Mc- 
Illwraith  formed  his  first  government.  On 
4  April  1883,  he  made  a  dramatic  and^  sensa- 
tional attempt  to  annex  New  Guinea,  directing 
H.  M.  Chester,  at  Thursday  Island,  to  cross 
Torres  Straits  and  on  behalf  of  Her  Majesty's 
government  in  Queensland  to  hoist  the  British 
flag  and  proclaim  the  annexation  to  that  colony 
of  that  part  of  the  island  not  claimed  by  the 
Dutch.  This  act  was  repudiated  by  Lord 
Derby,  who,  however,  on  10  Oct.  1884  declared 
a  British  protectorate  over  the  southern  part  of 
the  island;  Germany  seized  the  remainder. 

In  November  1883,  Mclllwraith  was  de- 
feated and  Mr.  (afterward  Sir)  Samuel  Grif- 
fith succeeded  him.  During  his  term  of  office 
a  convention  of  Australian  representatives  was 
held  in  Sydney,  at  which  a  scheme  for  the  es- 
tablishment of  a  Federal  Council  of  Australasia, 
drafted  by  Griffith,  was  adopted  and  it  after- 
ward became  law  by  Impenal  legislation.^  A 
Crown  Lands  Act  was  passed  by  the  Griffith 
administration  in  1884.  It  encouraged  Crown 
tenants  to  improve  their  holdings,  facilitated 
bona-fidc  settlement  and  discouraged  the  spec- 
ulative acquisition  of  land.  The  first  Griffith 
.  Ministry  was  succeeded  (13  June  1888)  hv  the 
second  Mclllwraith  government,  which  had  only 
a  brief  tenure  of  office,  being  on  20  Nov.  1888, 
supplanted  by  the  Morehead  Ministry  which 
lasted  until  7  Aug.  1890.  The  second  Grif- 
fith Ministry  was  then  formed.  In  April  1891, 
Griffith  took  an  active  part  in  a  Federal  con- 
vention held  in  Sydney  at  which  a  draft  con- 
stitution for  the  union  of  the  Australian 
colonies  was  adopted. 


The  Kanaka  labor  question  became  important 
about  this  time  and  the  Griffith  Ministry  advised 
the  reintroduction  of  Polynesian  laborers.  On 
14  April  1892,  the  Pacific  Laborers'  Extension 
Bill  ¥ras  passed,  notwithstanding  strong  objec- 
tions urged  against  the  introduction  of  colored 
races  into  Queensland.  On  11  Jan.  1893,  Grif- 
fith was  appointed  chief  justice.  Mr.  (after- 
ward Sir)  Hugh  Muir  Nelson  occupied  the 
post  of  acting  Chief  Secretary  pending  the  ar- 
rival from  England  of  Sir  Thomas  Mclllwraith 
who,  on  27  March,  became  Premier  of  his  third 
and  last  administration.  In  October  follow- 
ing he  resigned  the  premiership  in  which  he 
was  succeeded  by  Sir  Hugh  Muir  Nelson.  In 
1894  the  great  strike  of  shearers  occurred  in 
Queensland,  leading  to  a  reign  of  lawlessness 
which  resulted  in  the  passage  of  the  Peace 
Preservation  Act.  In  1896  a  Meat  and  Dairy 
Produce  Act  was  passed  which  gave  a  stimulus 
to  the  primary  industries.  Increased  facilities 
for  land  settlement  were  offered. 

On  13  April  1898,  Sir  Hugh  Nelson  resigned 
the  premiership  and  was  appointed  president 
of  the  Legislative  Council.  The  task  of  form- 
ing a  new  government  was  entrusted  to  T.  J. 
Byrnes  who  gave  promise  of  a  brilliant  political 
career  which  was  cut  short  by  his  dcatn  at  the 
early  age  of  36,  after  five  months  of  office.  Mr. 
(afterward  Sir)  James  R.  Dickson  then  be- 
came Premier.  He  was  an  ardent  Federalist 
and  exercised  the  power  of  his  influence  in 
favor  of  Queensland  joining  the  Common- 
wealth which  was  then  on  the  eve  of  being 
established.  He  represented  Queensland  at  a 
conference  of  premiers  at  which  the  Constitu- 
tion, as  adopted  by  the  Convention,  was  slightly 
modiified.  In  September  1899  the  Constitution  was 
submitted  to  the  people  of  Queensland  by  a 
referendum  and  was  approved  by  a  large  ma- 
jority. In  December  1899,  a  Labor  Ministry 
was  formed  by  Anderson  Dawson ;  it  lasted  six 
days  and  R.  Philp,  a  former  colleague  of  Dick- 
son, then  formed  a  ministry.  Philp  held  office 
until  17  Sept.  1903.  The  Labor  party,  having 
in  the  meantime  increased  in  members  and  in- 
fluence,^ became  sufficiently  strong  to  take  a 
share  in  the  executive  government  of  the 
country,  « and  accordingly  Arthur  Morgan 
vacated  the  speaker's  chair  and  formea  a 
Liberal  Labor  government  in  which  the  Liberals 
and  Laborites  were  equally  represented  In 
January  1906,  Morgan  resigned  the  premier- 
ship and  became  vice-president  of  the  Execu- 
tive Council,  William  Kidston^  leader  of  the 
Labor  party,  becoming  Premier,  a  position  he 
held  until  February  1911,  when  he  was  suc- 
ceeded by  Mr.  D.  F.  Denham,  who  held  office 
until  1  June  1915,  when  he  was  defeated  by 
Mr.  T.  J.  Ryan  who  formed  a  labor  govern- 
ment. 

WESTERN      AUSTRALIA      THE      SECOND      ORIGIKAL 
COLONY. 

Foundation.— The  first  Imperial  Act  ap- 
plicable to  Western  Australia  was  10  Geo.  IV, 
c.  22  (1829).  It  was  entitled  «An  Act  to 
Provide  Until  the  31  st  Day  of  December  1834, 
For  the  Government  of  His  Majesty's  Settle- 
ments in  Western  Australia  on  the  Western 
Coast  of  New  Holland.*  It  will  be  noticed 
that  the  name  ^Australia*  first  suggested  for 
the  continent  in  1814  by  Matthew  Flinders  is 
here-  used  and  for  the  first  time  mentioned  fer 
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an  Imperial  Act  By  that  act  the  king,  with 
the  advice  of  the  Privy  Council,-  was  empow- 
ered to  authorize  any  three  or  more  persons 
resident  within  the  settlements  to  make,  ordain 
and  constitute  laws,  institutions  and  ordinances 
for  the  peace,  order  and  good  government  of 
His  Majesty's  subjects  and  others  within  the 
settlement. 

A  Representative  Legislatore.—  Under  the 
Act  13  and  14  Vic,  c.  59  (5  Aug.  1850), 
Western  Australia  was  granted  a  Legislative 
Council,  consisting  of  26  members,  nine  of 
whom  were  nominated  by  the  Crown  and  17 
were  elected  by  qualified  inhabitants.  Three 
years  afterward  an  agitation  was  commenced 
in  favor  of  responsible  government  as  it 
existed  in  the  eastern  colonies.  In  1874,  a  draft 
of  a  Constitutional  Bill  was  sent  to  the  Sec- 
retary of  State,  who,  however,  decided  that  the 
colony  was  not  yet  ripe  for  the  change. 

The  New  Constitution.— The  movement 
was  not  successful  until  July  1890,  when  a  new 
Constitution  was  passed  by  the  Imperial  Parlia- 
ment, being  embodied  in  the  Act  53  and  54  Vic, 
c  26.  It  created  a  bicameral  legislature  con- 
sisting of  a  nominee  Council  and  an  elective 
Assembly  to  make  laws  in  and  for  Western 
Australia,  and  along  with  it  responsible  gov- 
ernment was  introduced.  The  first  Premier  was 
Sir  John  Forrest. 

Administration  and  Legislation.—  The  dis- 
covery of  goldfields  and  a  rapid  influx  of  popu- 
lation were  factors  which  largely  contributed 
toward  the  success  of  the  constitutional  move- 
ment. The  new  Parliament  was  called  upon  to 
pass  legislation  relating  to  gold  mining,  land 
settlement,  railway  construction  and  water  sup- 
ply. Under  the  old  regime  a  railway  243  miles 
long  had  been  constructed  on  the  land  grant 
system  between  Beverly  and  Albany.  Under 
the  terms  of  the  contract,  payment  was  made 
at  the  rate  of  12,000  acres  for  every  mile  of 
completed  road.  The  lands  selected  in  payment 
were  situated  within  a  belt  of  40  miles  on  each 
side  of  the  line;  half  the  frontage  to  the  rail- 
way was  reserved  to  the  government.  In  1896 
the  government  acquired  this  private  land-grant 
railway,  the  purchase  price  being  il,  100,000. 
The  Perth  waterworks  constructed  by  the 
Perth  Water  Supply  Company  were  taken  over 
by  the  government  at  a  cost  of  :£220,000. 
Among  the  lines  of  railways  which  greatly  as- 
sisted in  the  development  of  the  interior  were 
the  lines  to  Kaigoorlie,  Menzies  and  Kanowna, 
penetrating  into  the  heart  of  the  eastern  gold- 
fields.  A  gigantic  scheme  of  water  supply  for 
the  conveyance  of  water  through  pipes  by 
pumping  from  station  to  station,  from  the 
Mundaring  Reservoir  to  Coolgardie  and 
Kaigoorlie,  a  distance  of  330  miles  at  a  cost 
of  £2,500,000,  was  inaugurated,  tnd  afterward 
successfully  completed. 

In  1897-99  the  Question  of  federation  came 
into  prominence.  The  attitude  of  the  Forrest 
government  toward  the  new  constitution  was 
not  favorable  whilst  on  the  gold-fields  there  was 
a  strong  movement  in  favor  of  the  bill  backed 
up  by  threats  of  separation.  This  led  to  a  change 
of  attitude  on  the  part  of  the  government,  and 
at  the  test  referendum  that  followed  a  majority 
of  electors  voted  in  favor  of  Federal  union. 

In  1899  an  Electoral  Bill  was  passed  which 
conferred    the    political    franchise    on    adult 


women;  it  was  exercised  for  the  first  time  on 
the  occasion  of  the  Federal  referendum. 

Sir  John  Forrest  retired  from  state  politics 
in  February  1901,  and  G.  Throssell  succeeded 
him  as  Premier.  The  Throssell  Ministry  was 
defeated  at  a  general  election  held  the  same 
year.  George  Leake  then  formed  a  ministry 
which  was  short-lived,  as  also  was  another 
formed  by  Alfred  Edwards  Morgans.  On  23 
Dec.  1901  Leake  formed  his  second  ministry 
and  held  office  until  his  death  on  24  June  1902. 
He  was  succeeded  in  the  premiership  by  Walter 
H.  James  on  1  July  1902.  The  only  notable 
matters  of  legislation  passed  in  this  period  of 
short-lived  ministries  were  the  Arbitration 
and  Conciliation  Act  and  the  Workmen's  Com- 
pensation Act  On  10  Aug.  1904  James  was  de- 
feated and  a  Labor  ministry  was  formed  by 
Henry  Daglish.  It  remained  in  office  until  25 
Aug.  1905  when  it  was  displaced  —  partly  by 
dissension  within  the  ranks  of  the  Labor  party, 
and  ostensibly  on  the  question  of  purchasing 
and  resuming  possession  of  the  Midland  Rail- 
way. On  25  Aug.  1905  Comthwaite  Hector 
Rason  became  Premier  of  a  Liberal  adminis- 
tration, pledged  to  oppose  the  extreme  policy  of 
the  Labor  party.  He  secured  a  dissolution  and 
went  to  the  country  from  which  he  returned 
with  a  strong  worlang  majority.  *  He  resigned 
in  May  1906,  to  accept  the  position  of  agent- 

feneral  in  London  and  Mr.  (now  Sir)  Newton 
ames  Moore  became  Premier  and  he  held 
office  until  September  1910  when  he  was  suc- 
ceeded ly  Mr.  Frank  Wilson  who  was  defeated 
by  the  Labor  party  in  October  1911  and  Mr. 
John  Scadden  became  Premier,  until  July  1916 
when  he  vras  defeated  by  Mr.  Frank  Wilson. 

SOUTH    AUSTRALIA    THE  TfllBD  ORIGINAL   CX>LONY. 

Fomdation. —  This  province  was  originally 
carved  out  of  that  part  of  the  colony  of  New 
South  Wales  lyin^  between  the  meridians  132* 
and  141"  E.  longitude,  t)ounded  on  the  north 
by  the  26"  parallel  of  S.  latitude  and  on  the 
south  by  the  Southern  Ocean.  This  region  was 
never  occupied,  or  settled,  by  the  New  South 
Wales  government.  On  15  Aug.  1834,  the  Act 
4  and  5  Wm.  IV,  c.  95,  entitled  «An  Act  to 
empower  Hb  Majesty  to  erect  South  Aus- 
tralia into  a  British  Possession  or  Province, 
and  to  provide  for  the  Colonization  Thereof* 
was  passed.  It  did  not  purport  to  separate  the 
territory  from  New  South  Wales;  it  seemed  to 
contemplate  the  whole  of  that  part  of  the  con- 
tinent as  not  being  subject  to  any  prior  statutory 
authority.  It  empo>yered  the  King  to  appoint  a 
governor  and  colonization  commissioners,  who 
were  to  have  the  control  of  the  Crown  lands, 
with  power  to  survey  and  sell  the  same,  and  to 
employ  a  portion  of  the  money  so  derived  in 
conducting  the  immigration  of  laborers  from 
Great  Britain.  In  the  exercise  of  these  powers 
the  province  was  erected;  a  governor,  a  judge, 
seven  commissioners  and  other  officials  were 
appointed.  The  governor,  with  the  concurrence 
of  the  chief  justice,  the  colonial  secretary 
and  advocate-general,  or  two  of  them,  was 
authorized  to  make  laws  and  impose  taxes. 
Captain  (afterward  Sir)  John  K.  Hindmarsh 
was  appointed  the  first  governor. 

On  28  Dec.  1836,  Governor  Hindmarsh  ar- 
rived at  Glenelg  and  proclaimed  the  establish- 
ment of  the  government.  He  was  succeeded 
on  12  Oct.  1838,  by  Governor  Gawler,  during 


Digitized  by  V^OOQ IC 


980 


AUSTRALIA  — POLITICAL  HISTORY  (4) 


whose  term  of  office  the  settlement  became  in- 
volved in  debt  to  the  extent  of  £281^42.  Gaw- 
ler  was  recalled  (May  1841),  and  a  radical 
change  was  made  in  the  government  of  the 
colony;  the  office  of  Colonization  Commission 
in  London  was  abolished;  South  Australia  was 
made  a  Crown  colony,  the  government  was 
vested  in  the  Secretary  of  States  for  the 
Colonies.  Cajptain  (afterward  Sir)  Cieorge 
Grey  was  appomted  governor,  and  almost  abso- 
lute power  was  entrusted  to  him. 

In  1842  the  Act  5  and  6  Vic.,  c.  61,  entitled 
•An  Act  to  provide  for  the  better  government 
of  South  Australia'  was  passed.  Under  it  a 
nominated  Legislative  Ck>uncil,  consbting  of  the 
governor  and  seven  other  persons  resident  in 
Qie  colony,  was  created,  having  power  to  make 
laws  for  Its  government.  On  25  Oct.  1845,  Cap- 
tain Grey  was  transferred  to  New  Zealand,  and 
Lieutenant-Colonel  Robe  acted  as  governor  for 
a  short  time.  His  successor  was  Sir  Henry  Fox 
Young,  to  whom  the  colony  was  indebted  for 
an  extensive  main  road  system,  and  the  insti- 
tution of  local  government  in  the  shape  of 
district  councils. 

A  Repreaentative  CoanciL—  Under  the  Act 
13  and  14  Vic,  c.  59  (5  Aug.  1850).  the  Legisla- 
tive Council  then  established  in  South  Australia 
was  authorized  to  establish  another  Legislative 
Council  consisting  of  not  more  than  24  mem- 
bers, one-third  of  whom  were  to  be  appointed 
bv  die  Crown  and  the  remainder  were  to  be 
elected  by  the  qualified  inhabitants.  This  new 
Council  was  authonzed  to  make  laws  for  the 
peace,  order  and  good  government  of  the 
province  and  to  impose  rates  and  taxes.  On 
21  July  1851,  this  Council  consbting  of  24  mem- 
bers was  duly  constituted. 

The  New  Constitation. —  In  1853  the  Legis- 
lative Council  of  South  Australia,  in  pursuance 
of  powers  conferred  by  section  32  of  the  Act 
13  and  14  Vic,  c  59,  passed  a  bill  to  establish 
a  bicameral  legislature  for  South  Australia, 
consisting  of  a  Le^slative  Cx>tmcil  and  a  House 
of  Assembly.  This  bill  was  reserved  for  the 
Queen's  assent  but  it  was  disallowed.  Subse- 
quently a  second  bill  to  create  a  bicameral  leg- 
islature was  -  introduced  in  the  (council  and 
passed.  It  provided  for  the  creation  of  two 
elective  Houses  to  take  the  place  of  the  Council 
created  by  the  Act  13  and  14  Vic,  c  59.  This 
bill  eventually  received  the  Royal  assent,  and  is 
sometimes  called  the  ^Constitution  Act^  of 
South  Australia.  It  contained  provisions  and 
machinery  somewhat  similar  to  the  Constitu- 
tion Act  of  Victoria.  The  suffrage  for  the 
Assembly  was  manhood  coupled  with  registra- 
tion and  residence.  Both  Houses  were  chosen 
by  ballot  which  was  adopted  on  the  motion 
of  Francis  S.  Dutton,  afterward  Premier. 

Responsible  Government—  The  election  9f 
members  of  the  two  new  Houses  took  place  in 
March  1857.  The  first  session  of  the  new 
Parliament  commenced  on  22  April  1857,  during 
the  governorship  of  Sir  Richard  Graves  Mc- 
Donnell.   The  first  Premier  was  B.  T.  Finniss. 

Administration  and  Legislation.— Among 
the  public  men  of  South  Australia,  who,  in  the 
early  history  of  the  colony  under  responsible 
government,  took  an  active  and  prominent  part 
in  the  great  business  of  administration  and  legis- 
lation were  the  following  who  held  ofHce  as 
Premiers  from  1856  to  1870;  Lieutenant- 
Colonel    Boyd   Travers    Finniss,    John    Baker, 


Robert  Richard  Jorrens^  Richard  Davies  Han- 
son, Thomas  Reynolds,  George  Marsden  Water- 
house,  Francis  Stokes  Dutton,  Henry  Ayers, 
John  Hart,  Arthur  Blyth  and  Henry  Bull 
Templar  Strangways. 

Mr.  (afterward  Sir)  R.  R.  Torrens  took 
ofHce  in  1857.  His  name  has  become  famous 
by  association  with  an  act  simplifying  the 
transfer,  conveyance  and  registration  of  land 
Torrens  was  the  originator  of  the  plan ;  it  was 
based  on  practical  Imowledge  obtamed  by  him 
as  collector  of  customs,  but  he  was  assisted  by 
the  legal  knowledge  of  Dr.  Hubbe.  The 
Torrens'  Land  Act  system  was  afterward 
adopted  b}^  all  the  other  Australian  colonies.  In 
1861  a  strip  of  territory  lying  between  latitude 
129**  and  132**  E.  longitude  and  south  of  the  26' 
S.  latitude  known  as  ^No  Man's  Land'  was 
added  to  South  Australia. 

Sir  Dominic  Daly  succeeded  Sir  Richard  G. 
MacDonnell  on  4  March  1862.  In  March  1863 
an  intercolonial  conference  was  held  in  Mel- 
bourne at  which  the  majority  of  the  Australian 
colonies  were  represented.  This  conference 
was  originated  in  a  suggestion  made  by  Sir 
Dominic  Daly.  It  was  resolved  that  it  was 
desirable  to  settle  the  basis  for  a  uniform  tariff 
for  the  Australian  colonies.  No  practical  results 
followed  the  conference,  but  it  foreshadowed 
the  necessity  of  some  form  of  Federal  Union. 
In  the  same  year  the  Northern  Territory  was 
added  to  South  Australia  by  letters  patent 

In  1868-69,  a  ministry,  of  which  Henry  B. 
Templar  Strangways  was  Premier,  held  ofHce. 
Its  career  was  distinguished  by  the  passing  of 
a  Land  Act  which  was  intended  to  promote 
settlement  and  prevent  the  monopolization  of 
the  large  tracts  of  land  by  land  sharks  and 
dummies.  Sale  of  land  by  auction  was  limited. 
Land  was  sold  to  bona-fide  selectors  on  credit, 
the  payments  being  allowed  to  extend  over  a 
period  of  four  years,  and  no  selector  was  al- 
lowed to  take  up  more  than  640  acres. 

The  great  overland  telegraph  line  from  Port 
Aupista  to  Port  Darwin,  the  construction  of 
which  was  prosecuted  during  the  premierships 
of  Strangways,  John  Hart  and  Sir  Arthur 
Blyth,  was  completed  on  2  Aug.  1872.  In 
18/5-76  a  strong  administration  formed  by  Mr. 
(afterward  Sir)  James  Penn  Boucaut,  was  in 
power;  it  introduced  a  policy  of  internal  de- 
velopment, public  works  and  railways.  It  was 
proposed  that  a  loan  of  £3,000,000  should  be 
raised,  coupled  with  increased  taxation,  stamp 
tax  and  probate  duties.  This  scheme  was 
passed  by  the  Assembly  and  rejected  by  the 
(Council.  Mr.  (afterward  Sir)  John  Colton 
formed  a  ministry  which  adopted  Boucaut's 
policy  and  carried  his  scheme  of  public  works 
and  railways  without  the  increased  taxation. 
In  1877  Boucaut's  second  ministry  was  in  office, 
and  during  that  year  the  overland  telegraph 
line  between  Adelaide  and  Perth  was  com- 
pleted. 

The  second  Boucaut  Ministry  was  succeeded 
by  administrations  of  which  the  following  were 
Premiers  from  1878  to  1916:  William  Mor- 
gan, John  Cox  Bray,  John  (^Iton,  John  W.' 
Downer,  Thomas  Playford,  John  Alexander 
Cockbum,  Frederick  William  Holder,  C  C 
Kingston,  Vaibeu  Louis  Solomon,  J.  G.  Jenkins, 
Richard  Butler,  Thomas  Price,  A.  H.  Peake, 
John  Verran  and  Crawford  Vaughan. 

In  1886  the  jubilee  of  South  Australia  was 
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celebrated.  C.  C.  Kingston  came  into  power 
in  1893.  A  Crown  Lands  Consolidation  Act 
was  passed  by  his  ministry  which  restricted  the 
sale  of  Crown  lands  by  auction,  introducing  a 
system  of  leasing  country  lands,  coupled  with 
the  right  of  purchase  and  provided  perpetual 
leases  for  agricultural  purposes.  Small  blocks 
not  exceeding  the  unimproved  value  of  ilOO 
were  thrown  open  for  lease  on  the  application 
of  woridngmen. '  Personal  residence  on  a 
block  was  necessary,  either  by  the  tessce  or  by 
his  wife  or  children.  The  rent  of  each  lease 
was  notified  in  the  Gazette.  These  lots  were 
not  subject  to  a  revaluation,  but  were  liable  to 
land  tax.  In  1894  a  bill  was  passed  conferring 
the  franchise  on  women.  In  order  to  give  en- 
couragement and  to  grant  assistance  to  the 
farmers  an  Advance  to  Fanners'  Act  was  passed 
in  1896,  under  which  a  state  bank  has  been 
established  in  South  Australia  with  power  to 
grant  loans  to  farmers  at  a  low  rate  of  inter- 
est with  extended  time  for  repayment  of  the 
principal. 

On  25  April  1896,  a  general  election  was 
held  in  South  Australia  at  which  women  exer- 
cised their  rigHt  to  vote ;  about  66  per  cent  of  the 
women  whose  names  were  enrolled  recorded 
their  vote.  On  22  Jan.  1897.  Sir  Samuel  J. 
Way,  chief  justice  of  South  Australia,  was 
appointed  a  member  of  the  Judicial  Committee 
of  the  Privy  Council  On  22  March  the  Federal 
Convention  held  its  first  session  at  Adelaide, 
at  which  the  first  preliminary  draft  was  pre- 
pared. Mr.  Kingston  being  defeated  1  Dec 
1899,  resigned,  and  V.  L.  Solomon  formed  a 
ministry  which  was  defeated  on  7  December. 
F.  W.  Holder  then  became  Premier.  An  Early 
Closing  Act  and  a  Workmen's  Compensation 
Act  were  passed.  In  May  1901,  Holder  re- 
signed in  order  to  accept  office  in  the  Federal 
Parliament.  He  was  succeeded  in  the  premier- 
shio  by  J.  G.  Jenkins,  who  held  office  in  the 
Plavford,  Kingston  and  Holder  cabinets.  He 
undertook  the  difficult  task  of  carrying  consti- 
tutional amendments  rendered  necessary  by  the 
adoption  of  the  Federal  Constitution  trans- 
ferring certain  powers,  functions  and  depart- 
ments from  the  state  to  the  Federal  govern- 
ment. He  succeeded  in  carrying  a  measure  re- 
ducing the  number  of  responsible  ministers,  re- 
ducing the  number  of  members  of  the  Assem- 
bly from  54  to  42,  and  reducing  the  number  of 
the  Council  from  24  to  18.  He  resigned  on 
1  March  190S,  and  accepted  the  appointment 
of  agent-general  for  South  Australia  in  Lon- 
don. A  ministry  of  which  Richard  Butler  was 
Premier  then  took  office.  A  general  election 
took  place  in  May  at  which  Butler's  party  was 
defeated  and  on  20  July  he  resigned  and  was 
.•succeeded  as  Premier  by  Thomas  Price  who 
died  in  1909  and  was  succeeded  by  A.  H.  Peake 
whose  party  was  defeated  at  the  elections  in 
April  1910  by  the  Labor  party,  and  its  leader,  J. 
Verran,  became  Premier  in  June  1910,  and  held 
office  until  17  Feb.  1912,  when  he  was  defeated 
by  Mr.  A.  H.  Peake  who  held  office  until  3 
April  1915,  when  he  was  defeated  by  the  Labor 
party  and  Mr.  Crawford  Vanghan  became  Pre- 
mier. 
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5.  THE  COMMONWEALTH.  ITS 
CONSTITUTION,  GOVERNMENT  AND 
ADMINISTRATIVE  DEPARTMENT. 

The  Beginning  of  the  Federal  Movement 
Toward  Political  Union.— Under  the  Acts 
of  63  and  64  Vic,  c.  12  (1900)  known  as  the 


^(Commonwealth  of  Australia  Constitution  Act,' 
the  people  of  New  South  Wales,  Victoria, 
South  Australia,  Queensland,  Tasmania  and 
Western  Australia  were  united  in  a  Federal 
Commonwealth  under  the  name  of  The  Com- 
monwealth of  Australia;  and  the  old  colonies, 
under  the  name  of  states,  were  declared  to  be 
parts  of  the  Commonwealth.  This  great  act 
marked  the  completion  and  consummation  of 
a  movement  in  favor  of  Australian  federation, 
which  extended  over  a  period  of  nearly  60 
years. 

In  1847,  Earl  Grey.  Secretary  of  State  for 
the  Colonies,  proposed  to  create  a  separate 
legislature  in  and  for  Australia  in  which  all 
the  colonies  then  in  existence  should  be  rep- 
resented, and  which  should  have  power  to  make 
laws  in  matters  of  comiton  concern.  In  1849, 
the  Privy  (Council  proposed  that  there  should 
be  a  Creneral  Assembly  having  power  to  deal 
widi  custom  duties,  postal  matters  and  to 
create  a  Supreme  Court  of  Appeal.  In  1853  a 
conunittee  of  the  Legislative  Council  of  New 
South  Wales  recommended  the  establishment 
of  a  (General  Assembly.  All  these  -  proposals, 
however,  were  regarded  as  premature.  The 
following  is  a  summary  of  other  unsuccessful 
efforts  in  the  same  direction;  (1857)  .a  select 
committee  of  the  Victorian  Legislative  Assem- 
bly" agreed  that^the  time  for  union  hadcome^; 
in  the  same  year  a  select  committee  of  the  New 
South  Wales  Parliament  passed  a  similar  reso- 
lution; (1860)  a  select  committee  of  the  Vic- 
torian Assembly  recommended  negotiation; 
(1862)  the  Colonial  Secretary  of  South  Aus- 
tralia commenced  correspondence  with  other 
colonies  urging  that  a  uniform  tariff  was  indis- 
pensable; (1863)  tariff  conference  in  Mel- 
bourne; (1865)  inter-colonial  conference  at 
Sydney  resulting  in  agreement  by  which  the 
Murray  border  was  made  free  of  fiscal  restric- 
tion; (1867)  inter-colonial  conference  in  Mel- 
bourne in  reference  to  ocean  postal  sendee  to 
Australia  at  which  Sir  Henry  Parkes  said: 
^the  time  has  arrived  when  the  colonies  should 
be  united*;  (1880)  inter-colonial  conference  in 
Melbourne  at  which  a  resolution  was  passed 
that  *a  Federal  Council  was  needed  to  deal 
with  the  question  of  inter-colonial  interest*; 
(1883)  inter-colonial  conference  at  .Sydney 
at  which  the  necessity  of  a  Federal  Council 
was  affirmed,  and  at  which  a  draft  bill  was 
adopted  which  afterward  became  law  (this 
council,  however,  was  not  a  success  as  only 
three  of  the  colonies  joined  it) ;  (1890) 
Federal  conference  in  Melbourne  convened  by 
Sir  Henry  Parkes  at  which  resolutions  were 
passed  affirming  the  necessity  for  an  early  con- 
vention of  the  representatives  of  all  the  colonies 
to  prepare  a  scheme  for  a  Federal  constitution. 

Convention  of  1891.— On  22  March  1891. 
the  first  Federal  convention  was  held  in 
Sydney  at  which  all  the  Australasian  colonies, 
including  New  Zealand,  were  represented  by 
seven  delegates  chosen  by  the  Parliament  of 
each  colony.  A  constitution  was  drafted  and 
adopted  by  the  convention,  but  no  practical  ac- 
tion was  taken  to  give  it  effect.  In  January 
1895,  a  conference  of  premiers  was  held  at 
Hobart,  at  which  all  the  Australasian  colonies 
were  represented.  It  was  resolved  that  'A  con- 
vention consisting  of  10  representatives  from 
each  colony,  directly  chosen  by  the  electors,  be 
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chained  with  the  duty  to  frame  a  constitution; 
that  the  constitution  so  framed  be  submitted  to 
the  electors  for  acceptance  or  rejection  by 
direct  vote.*  Five  of  the  six  colonies,  viz.,  New 
South  Wales,  Victoria,  South  Australia,  Tas- 
mania and  Western  Australia  elected  10  rep- 
resentatives. Queensland  did  not  take  part  m 
the  convention  which  met  in  Adelaide  in  March 
1897.  C  C  Kingston,  then  Premier  of  South 
Australia,  was  elected  president  of  the  conven- 
tion, which  afterward  sat  in  Sydnev  and  Mel- 
bourne. A  constitution  was  drafted,  subse- 
quently sofomilted  to  the  people  of  the  various 
colonies,  and  ratified,  Queensland  coming  in  at 
the  last  moment.  The  constitution  so  drafted 
and  ratified  by  the  people  of  Australia  was 
afterward  embodied  in  an  Imperial  Act,  came 
into  force  and  the  Commonwealth  was  pro^ 
claimed. 

The  Pederal  Conatitation.— The  Federal 
Constitution  came  into  force  and  the  Australian 
colonies  were  united  on  1  Jan.  1901.  By  this 
Constitution  instrument  a  new  Parliament  was 
called  into  existence,  as  well  as  a  new  executive, 
and  a  new  judiciary.  The  union  of  people  and 
states,  so  organized  and  constitute<L  in  many 
respects  resembles  that  of  the  United  States  of 
America.  The  new  form  of  government  has 
been  created  for  special  and  limited  purposes 
to  deal  with  matters  of  common  Australian  in- 
terests. The  power  and  authority  of  the  Fed- 
eral Parliament,  and  Federal  government,  are 
limited  and  restricted  to  such  powers  and  au- 
thorities as  have  been  expressly  taken  from  the 
state,  or  such  new  powers  as  are  specified  and 
particularized  in  the  instrument.  The  gov- 
ernments and  Parliaments  of  the  states,  have  the 
same  l^slative  and  executive  scope  as  before 
—  save  as  to  matters  delegated  to  the  Federal 
authority.  In  this  respect  the  Australian  Con- 
stitution differs  from  that  of  Canada,  which 
limits  and  defines  the  power  of  the  province 
and  confers  upon  the  Dominion  Parliament  all 
the  residue  of  sovereign  power. 

EzecutiTe  Department  of  the  Conunon- 
mrealth^^  The  executive  power  of  the  Common- 
wealth is  vested*  in  the  king,  and  exercised  by 
the  governor-general  as  the  king's  represen- 
tative. It  includes  the  maintenance  of  the  con- 
stitution and  the  execution  of  the  laws  of  the 
Commonwealth.  There  is  an  Executive  Coun- 
cil to  advise  the  governor-general  in  regard  to 
the  government  of  the  Commonwealth.  The 
g:overnor-general  can  appoint  ministers  to  jpre- 
side  over  the  several  departments.  No  minister 
can  hold  ofiice  longer  than  three  months,  unless 
he  be  a  member  of  the  Senate  or  of  the  House 
of  Representatives.  There  can  be  no  more  than 
seven  ministers  in  office  at  the  same  time.  The 
sum  of  £12,000  per  annum  is  appropriated  to 
be  divided  among  ministers  by  tnemselves. 

Immediatelv  upon  the  establishment  of  the 
Commonwealth  the  departments  of  customs  and 
excise  in  all  states  were  by  operation  of  law 
taken  from  the  states  and  transferred  to  the 
Commonwealth.  By  proclamation  later  on  the 
departments  of  post-offices,  telegraphs  and  tele- 
phones, naval  and  military  defense  were  taken 
from  the  states  and  vested  in  the  Common- 
"wealth.  Four  new  Federal  departments  were 
also  created  by  proclamation,  viz.,  the  Depart- 
ment of  External  Affairs,  the  Department  of 
Home  Affairs,  the  Department  of  Ae  Treasunr 
and  the  Department  of  the  Attorney-General. 


Legislative  Department  of  the  Common-' 
wealth.~The  legislative  power  of  the  Com-. 
monwealth  is  vested  in  a  Federal  Parliament 
consisting  of  the  King,  or  Queen,  of  the  United 
Kingdom,  the  Senate  and  the  House  of  Rep- 
resentatives. The  Senate  consists  of  represen- 
tatives from  each  of  the  six  states  directly 
chosen  by  the  people  of  each  state  voting  as 
one  electorate;  each  state  is  entitled  to  six 
senators.  Senators  are  chosen  for  six  years, 
one-half  retiring  every  three  years.  The  House 
of  Representatives  is  composed  of  members 
directly  chosen  by  the  electors  of  the  Common- 
wealth ;  the  total  number  of  such  members  must 
be  as  nearly  as  practicable  twice  the  number 
of  the  senators.  The  Senate  is  called  the  State 
House,  the  House  of  Representatives  is  called 
the  National  Chamber,  in  which  the  people  of 
each  state  are  represented  according  to  popula- 
tion, save  and  except  that  no  state  is  to  have  less 
than  five  members.  In  the  first  Parliament, 
New  South  Wales  sent  26  members  to  the 
House  of  Representatives,  Victoria  sent  23, 
Queensland  sent  9,  South  Australia  sent  7, 
Western  Australia  and  Tasmania  sent  5  each. 
The  House  of  Representatives  continues  to 
exist  for  a  period  of  three  years  from  the  first 
meeting,  unless  sooner  dissolved  by  the  gov- 
ernor-general. In  case  of  a  deadlock  between 
the  two  Houses  extending  over  a  certain  time 
the  governor-general  may  under  certain  con- 
ditions and  circumstances  dissolve  both  Houses 
and  send  them  to  the  people;  after  such  a 
double  dissolution  a  joint  sitting  of  both 
Houses  of  the  newly-elected  members  must  be 
held  at  which  they  deliberate  and  vote  upon 
the  proposed  law  in  dispute. 

The  Federal  Parliament  can  make  laws  re- 
specting trade  and  commerce  taxation,  bounties, 
borrowing,  postal  and  telegraphic  matters,  naval 
and  military  defense,  light  houses,  fisheries, 
census,  currency,  interstate  insurance,  weights 
and  measures,  negotiable  instruments,  bank- 
ruptcy, copyrights,  patents,  naturalization, 
foreign  co-operations,  marriage  and  divorce, 
old  age  pensions,  service  and  execution  of 
process,  immigration,  influx  of  criminals,  ex- 
ternal affairs,  relations  of  the  Commonwealth 
with  the  islands  of  the  Pacific,  acquisition  of 
property  for  Federal  purposes,  control  of  rail- 
ways for  naval  and  military  transport,  acquisi- 
tion of  state  railways  with  the  consent  of  such 
state,  construction  of  railways  through  a  state 
with  the  consent  of  such  state,  conciliation  and 
arbitration  for  the  settlement  of  interstate  in- 
dustrial disputes,  seat  of  government  of  the 
Commonwealth  and  departments  of  the-  public 
service. 

On  1  Jan.  1911  «The  Northern  Territory^  of 
Australia  which  had  previously  belonged  to  the 
state  of  South  Australia  was  transferred  to 
the  Commonwealth  government.  This  is  an 
area  of  523,620  square  miles  with  a  white  popu- 
lation of  only  about  2,000. 

Judicial  Department  of  the  Common- 
wealth.—The  judicial  power  of  the  Common- 
wealth is  vested  in  a  High  Court  consisting  of 
a  chief  justice  and  not  less  than  two  other 
justices.  The  High  Court  has  appellate  and 
original  jurisdiction.  It  has  jurisdiction  to 
hear  appeals  from  all  other  Federal  courts,  or 
courts  exercising  Federal  jurisdiction,  and  from 
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the  Supreme  Courts  of  states  in  the  exercise  of 
jurisdiction  conferred  by  state  laws.  The  High 
Court  must  be  regarded  as  a  Federal  Court  of 
Appeal,  and  a  National  Court  of  Appeal,  and 
as  such  it  holds  a  wider  jurisdictional  area  than 
its  great  exemplar,  the  Supreme  Court  of  the 
United  States  of  America,  which  cannot  enter- 
tain appeals  from  state  courts  in  cases  not  in- 
volving Federal  issues.  The  act  confers  a  new 
right  of  appeal  from  the  Supreme  Courts  of 
states  in  state  law  cases,  but  it  does  not  abolish 
the  existing  right  of  appeal  in  those  cases  to 
the  Privy  Council.  The  latter  right  still  re- 
mains. The  High  Court,  though  a  general 
Court  of  Appeal  for  Australia,  is  not  tne  sole 
or  exclusive,  but  a  concurrent  Court  of  Ap- 
peal in  state  law  cases.  Parties  to  cases  de- 
cided by  the  Supreme  Courts  of  state  on  mat- 
ters of  state  law  have,  therefore,  an  alternative 
right  of  appeal,  either  to  the  Privy  Council 
direct  or  to  the  High  Court. 

The  judgments  of  the  High  Court  arc  de- 
clared by  the  Constitution  to  be  final  and  con- 
clusive. This  negatives  the  right  of  liti^nts 
in  the  High  Court  to  appeal  to  die  Privy  Coun- 
cil as  a  matter  of  right.  The  appeal  as  a  matter 
of  right  has  been  taken  away,  but  the  Constitu- 
tion has  left  unimpaired  any  right  the  King  may 
be  pleased  to  exercise  by  virtue  of  his  preroga- 
tive to  grant  special  leave  of  appeal  from  the 
High  Court  to  His  Majesty  in  Council.  To 
this  reservation  of  the  prerogative  to  grant 
leave*  there  is,  however,  a  most  important  ex- 
ception. No  appeal  can  be  permitted  to  the 
King  in  Council  from  a  decision  of  the  High 
Courts  upon  any  question  as  to  the  limits  inter 
se  of  the  constitutional  powers  of  the  Common- 
wealth and  those  of  any  state,  or  states,  or  as 
to  the  limits  inter  se  of  the  constitutional 
powers  of  any  two  or  more  states  tmless  the 
Hi^h  Court  shall  certify  that  question  is  one 
which  ought  to  be  determined  by  His  Majesty 
in  Council.  The  High  Court  has  original  juris- 
diction to  decide  all  matters  arising  under  any 
treaty,  all  matters  affecting  Consuls,  all  mat- 
ters in  which  the  Commonwealth  is  a  party,  all 
matters  between  states  or  between  residents  of 
different  states  in  any  matters  arising  under  the 
Constitution  or  involving  its  interpretation. 

For  several  courts  of  the  states  have  been 
vested  with  Federal  jurisdiction  to  deal  with 
matters  arising  under  the  Constitution,  or  in- 
volving its  interpretation,  and  in  matters  of  any 
laws  made  by  the  Federal  jurisdiction.  In  sec- 
tion 101  of  the  Commonwealth  Constitution 
provision  is  made  for  the  appointment  of  an 
interstate  commission.  In  December  1912  the 
Fisher  government  passed  the  Interstate  Com- 
mission Act  and  in  August  1913  the  Cook  gov- 
ernment appointed  three  commissioners  to  carry 
out  the  provisions  of  the  act.  The  first  duty 
entrusted  to  them  was  that  they  should  investi- 
gate and  report  as  soon  as  practicable  upon  the 
following  matters:  (a)  Any  industries  now  in 
urgent  need  of  tariff  assistance;  (b)  anom- 
alies in  the  existing  Tariff  Acts  which  are 
either  technical  in  character  or  are  due  to,  or 
arise  from,  the  incidence  of  taxation;  (c)  the 
lessening  where  consistent  with  the  general 
policy  of  the  Tariff  Acts  of  the  cost  of  the 
ordinary  necessities  of  life,  without  injury  to 
the  workers  engaged  in  any  useful  industry. 

Finance  and  Trade.— During  the  first  10 
years  after  the  establishment  of  the  Common- 


wealth, 'the  Federal  government  had  only  a 
limitea  use  of  the  revenue  derived  from  cus- 
toms and  excise  duties.  It  could  only  use 
for  Federal  purposes  one- fourth  of  the  total 
of  the  net  sum  so  collected.  The  remaining 
three- fourths  had  to  be  paid  to  the  several  states 
according  to  the  following  method  of  distribu- 
tion, viz.,  each  state  was  credited  with  the  whole 
of  the  revenue  collected  in  it  and  each  state  was 
debited:  (a)  with  departmental  expenditure 
actually  incurred  in  sucn  state;  and  (b)  with 
a  proportion  on  a  population  basis  of  the  other 
expenditure  of  the  Commonwealth.  The  Com- 
monwealth paid  to  each  state  monthly  the 
balance  in  favor  of  each  state.  Upon  the  im- 
position of  uniform  customs  duties  in  October 
1901,  trade,  commerce  and  intercourse,  between 
the  states,  whether  by  land  or  by  sea  became 
absolutely  free. 

Relations  of  States  to  the  Commonwcialth 
and  the  Crown.— The  relations  of  the  Aus- 
tralian states  to  the  Commonwealth  and  to  the 
Crown  were  authoritively  expounded  by  the 
Secretary  of  State,  Mr.  Chamberlain,  in  the 
despatch  dated  15  April  1903,  directed  to  the 
lieutenant-governor  of  South  Australia  in 
reference  to  the  case  of  the  Dutch  ship 
Vondel.  The  owners  of  this  ship  complained 
to  the  British  Government  that  the  state  gov- 
ernment of  South  Australia  had  declined  to 
arrest  the  crew  of  the  ship  while  she  was  in 
South  Australian'  waters.  The  Secretary  of 
States  brought  the  complaint  under  the  notice 
of  the  governor-general  of  Australia.  The 
Federal  government  forwarded  the  papers  to 
the  state  government  desiring  them  to  furnish 
a  report  on  the  case.  The  state  government  re- 
fused to  report  to  the  Federal  Government  on 
the  ground  that  the  latter  had  no  jurisdiction 
in  the  matter.  The  constitutional  issues  raised 
by  the  action  of  the  South  Australian  govern- 
ment were  dealt  with  at  length  in  Mr.  Chamber- 
lain's despatch.  ^So  far  as  other  communities 
in  the  empire  or  foreign  nations  arc  concerned, 
the  people  of  Australia  form  one  political  com- 
munity for  which  the  government  of  the  Com- 
monwealth alone  can  speak,  and  for  everything 
affecting  external  states  or  communities  which 
takes  place  within  its  boundaries,  that  p^ovem- 
ment  is  responsible.  The  distribution  of 
powers  between  Federal  and  state  atfthorities 
IS  a  matter  of  purely  internal  concern  of  which 
no  external  country  or  community  can  take 
cognizance.  It  is  to  the  Commonwealth  and  to 
the  Commonwealth  alone  that,  through  the  Im- 
perial government,  they  must  look  for  remedy 
or  relief  for  any  action  affecting  them  done 
within  the  bounds  of  the  Commonwealth, 
whether  it  is  the  act  of  a  private  individual, 
of  a  state  official,  or  of  a  state  government. 
The  Commonwealth  is,  through  His  Majesty's 
government,  just  as  responsible  for  any  action 
of  South  Australia  affecting  an  external  com- 
munity as  the  United  States  of  America  are  for 
the  action  of  Louisiana  or  any  other  State  of 
the  Union.  The  Crown  undoubtedly  remains 
part  of  the  Constitution  of  the  state  of  South 
Australia,  and  in  matters  affecting  it  in  that 
capacity,  the  proper  channel  of  communication 
is  between  the  Secretary  of  State  and  the  state 
governor.  But  in  matters  affecting  the  Crown 
in  its  capacity  as  the  central  authority  of  the 
empire,  the  Secretary  of  State  can,  since  the 
people  of  Australia  nave  become  one  political 
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community,  look  only  to  the  governor-general 
as  the  representative  of  the  Crown  in  that  com- 
munity. The  view  of  your  ministers  would,  if 
adopted,  reduce  the  Commonwealth  to  the  posi- 
tion of  a  Federal  league,  not  a  federation,  and 
appears  to  me  to  be  entirely  opposed  not  only 
to  the  spirit  but  to  the  letter  of  me  act^ 

Adnunistration  and  Legislatioii. — The  first 
Federal  government  was  formed  by  Mr. 
(afterward  Sir)  Edmund  Burton.  The  princi- 
pal measures  passed  by  the  1st  Parliament  were 
as  follows :  A  uniform  Tariff  Act,  an  act  to 
restrict  immigration  by  the  imposition  of  an 
educational  test  for  the  purpose  of  excluding 
colored  races  and  to  exclude  laborers  coming 
to  Australia  under  contract  of  service;  an  act 
to  abolish  Kanaka  labor  in  connection  with 
sugar  growing,  and  to  encourage  the  use  of 
white  labor  by  granting  a  bonus  of  £2  per  ton 
on  sugar  so  produced;  an  act  establishing  a 
uniform  suffrage  for  both  the  Senate  and  the 
House  of  Representatives;  a  naval  a^eement 
with  the  Admiralty  under  which  the  Conunon- 
wealth  undertook  to  pay  £200,000  per  year  for 
10  years  toward  the  maintenance  of  a  naval 
force  on  the  Australian  station;  an  act  to 
or^nize  the  High  Court,  of  which  Sir  Samuel 
Griffith  was  appointed  chief  justice.  Sir  Ed- 
mund Barton  and  R.  E.  O'Connor,  justices. 

An  administration  formed  by  Alfred  Deakin 
came  into  office  on  24  Sept.  1903.  The  1st 
Parliament  was  dissolved  on  23  November, 
and  the  2d  Parliament  was  convened  for 
business  on  2  March  1904.  The  Deakin  Minis- 
try was  defeated  on  26  April  by  an  amendment 
to  the  Conciliation  and  Arbitration  Bill  pro- 
posed by  the  Labor  party  extending  it  to  state 
railway  senrants.  J.  C.  Watson  then  formed  a 
Labor  ministry.  On  17  August  an  adverse  ' 
amendment  to  the  Constitution  and  Arbitra- 
tion Bill,  limiting  the  principle  of  pref- 
erence to  unionists,  was  carried  against 
the  Labor  ministry  and  they  resigned.  G. 
H.  Reid,  leader  of  the  Free  Trade  party, 
next  formed  a  government  in  combination 
with  a  number  of  Protectionists.  Parlia- 
ment reassembled  on  26  July  1905  when  the  Reid 
Ministry  was  defeated.  Deakin  formed  his 
second  ministry,  receiving  support  of  Labor 
party.  Among  the  measures  passed  were  a 
Commerce  Act,  Sugar  Bonus  Extension  Act 
and  a  Trade  Marks  Act  — the  latter  legalizing 
the  *Union  Label.'*  Acts  were  also  passed  modi- 
fying educational  tests  and  the  contract  labor 
clauses  of  the  Immigration  Act.  In  November 
1908  Deakin  was  deteated  and  Fisher,  a  mem- 
ber of  the  Labor  party,  formed  a  ministry 
which  was  defeated  by  Deakin  in  June  1909. 
Deakin  was  again  defeated  in  April  1910,  Fisher 
becoming  Premier.  Fisher  was  defeated  20 
June  1913  and  the  Hon.  Joseph  Cook  became 
Premier.  He  was  defeated  1/  Sept.  1914  and 
the  Rt.  Hon.  Andrew  Fisher  again  became 
Premier,  a  i>osition  he  held  until  Zl  Oct.  1915, 
when  he  resigned  to  accept  the  office  of  High 
Commissioner  for  Australia  in  London.  The 
Hon.  W.  M.  Hughes  then  became  Premier  and 
is  still  in  office  (November  1917). 
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6.  THE  STATES,  THEIR  CONSTITU- 
TION8  AND  GOVERNMENTAL  DE- 
PARTMENTS. Colonies  Transformed  Into 
States* — Under  the  Constitution  of  the  Com- 
monwealth Act,  the  colonies  of  New  South 
Wales,  Victoria,  Tasmania,  Queensland,  West- 
em  AustraUa  and  South  Australia  have  been 
converted  into  states  of  the  Federal  Union,  and 
certain  legislative,  executive  and  judicial  powers 
formerly  vested  in  colonial  authorities  have 
been  transferred  to  the  Conmionwealth. 

Bxecutiye  Departments  of  States.— In 
each  state  there  is  a  governor  representing  the 
King,  and  he  is  the  head  of  the  executive  as 
well  as  a  branch  of  the  legislature.  In  the 
administration  of  public  affairs  the  governor 
is  assisted  and  advised  by  responsible  ministers 
who  preside  over  the  public  departments  and 
generally  have  seats  in  the  legislature. 

In  New  South  Wales  the  governor  receives 
a  salary  of  £5,000.  There  are  seven  respon- 
sible mmisters,  among  whom  the  public  depart- 
ments are  distributed  as  follows,  viz.:  (1) 
premier  and  treasurer;  (2)  chief  secretary;  (3) 
attorney-general  and  minister  of  justice;  (4) 
lands;  (?)  public  instruction;  (6)  lands  and 
agriculture;  (7)  the  minister  for  labor  and  in- 
dustry and  mines.  The  sum  of  £10,400  is  ap- 
propriated for  payment  of  ministers  in  such 
proportions  as  may  be  arranged  among  them- 
selves. 

The  governor  of  Victoria  receives  a  salary 
of  £5,000;  the  various  public  departments  arc 
presided  over  and  distributed  among  ministers 
as  follows,  viz.:  (1)  premier,  treasurer  and 
minister  of  railways;  (2)  chief  secretary  and 
minister  of  labor;  (3)  attorney-general  and 
minister  of  justice;  (4)  lands;  (5)  public  in- 
structions; (6)  works;  (7)  mines  and  forests; 
(8)  water  supply  and  irngation.  Two  ministers 
must  sit  in  the  Council.  The  aggrep;ate  amount 
of  salary  payable  aniong  ministers  is  £8.400  per 
year.  A  minister  being  a  member  of  one  house 
may  attend  the  other  house  by  its  permission, 
and  speak  upon  and  explain  bills  relating  to 
his  department. 

In  Queensland  the  governor's  salary  is 
£3,000.  There  are  seven  salaried  ministers 
among  whom  the  offices  are  distributed  as  fol- 
lows, viz.:  (1)  premier,  chief  secretary  and 
secretary  for  railways;  (2)  treasurer;  (3) 
home  secretary;  (4)  secretary  for  agriculture 
and  public  works;  (5)  attorney-general,  secre- 
tary of  mines;  (6)  secretary  of  lands;  (7)  pub- 
lic instruction.  The  aggregate  amount  of 
salary  payable  among  ministers  is  £8,300  per 
year. 

The  governor  of  Tasmania  receives  a  salary 
of  £2,750.  Ministerial  offices  are  distributed  as 
follows,  viz.:  (1)  premier  and  chief  secretary; 
Cc)  attorney-general;  (3)  treasurer  and  lands ; 
(4)  mines  and  works.  The  aggregate  amount 
of  salary  payable  among  ministers  is  £3,200  per 
year. 
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In  South  Australia  the  governor's  salary  is 
£4,000.  There  were  formerly  six  responsible 
ministers,  but  by  the  Constitutional  Amendment 
Act  of  South  Australia  (1901),  the  number  was 
reduced  to  four,  and  the  aggregate  salary 
divisible  among  them  is  £4,000  per  year.  By 
an  act  passed  in  1913  the  number  of  ministers 
was  raised  to  six  and  salaries  to  £5,000.  The 
ofHces  at  present  are  distributed  among  them 
as  follows,  viz.:  (1)  premier  and  treasurer;  (i) 
attorney-general;  (3)  chief  secretaiy;  (4) 
lands  ana  agriculture;  (5)  public  works;  (6) 
industry  and  mines. 

The  governor  of  Western  Australia  receives 
a  salary  of  £4,000.  There  are  six  ministers 
holding  offices  as  follows,  viz.:  (1)  premier  and 
treasurer;  (2)  attorney-general  and  education; 
(3)  colonial  secretary;  (4)  works  and  indus- 
try; (5)  mines  and  water  supply;  (6)  lands  and 
agriculture.  The  aggregate  amount  of  salary 
payable  among  ministers  is  £6,200  per  year. 

Lerislatiye  Departments  of  States^r-The 
state  Parliaments  have  no  longer  any  control 
over  customs,  excise,  post-offices,  telegraphs, 
telephones,  navy  and  military  defenses. 

The  Parliament  of  New  South  Wales,  like 
that  of  every  Australian  state,  consists  of  a 
Legislative  Council  and  a  Legislative  Assembly. 
The  Council  is  still  a  nominated  body  as  it  was 
at^  the  beginning  of  responsible  government, 
being  composed  of  56  life  members.  There 
were  before  Federation  125  members  of  the 
Assembly;  in  1901  that  number  was  reduced 
to  90  as  one  of  the  results  of  the  transfer  of 
certain  powers  and  functions  to  the  Common- 
wealth government.  Plural  voting  was  abol- 
ished in  1893.  Manhood  suffrage,  established 
in  1858,  was  in  1903  superseded  by  adult  suf- 
frage; that  is  to  say,  *one  adult  person  one 
vote.*  Since  1899,  each  member  of  the  As- 
sembly receives  the  sum  of  £300  per  year  in 
reimbursement  of  his  expenses  together  with 
a  free  railway  pass.  Members  of  the  Council 
receive  free  railway  passes  but  no  payment. 
The  Assembly  is  a  triennial  chamber,  but  it 
may  be  at  any  time  dissolved  by  the  provemor. 
Elections  are  conducted  by  ballot;  this  being 
the  method  of  election  of  members  in  all  the 
Australian  states. 

By  the  Constitutional  Amendment  Act 
(1903),  the  Legislative  Council  of  Victoria 
consists  of  34  members,  one  of  whom  is  directlv 
elected  by,  and  represents,  the  public  and  rail- 
way servants:  the  others  are  elected  by  quali- 
fied voters  of  whom  there  are  three  classes, 
viz.:  (n  owners  of  freehold  land  of  the  an- 
nual value  of  £10;  (2)  rate-paying  occupiers 
of  land  of  the  annual  value  of  £15;  (3)  uni- 
versity and  professional  men.  The  property 
?ualincations  of  a  member  of  the  Council  were 
ormerly  ownership  of  freehold  land  of  the 
annual  value  of  £100;  that  has  been  reduced  to 
£50.  The  tenure  of  a  seat  in  the  Council  is  six 
years,  one-half  the  members  retiring  every 
three  years.  In  the  event  of  a  deadlock  be- 
tween the  two  Houses  on  matters  of  ordinary 
legislation  (constitutional  alterations  being  ex- 
cepted), the  governor  may,  subject  to  certain 
conditions,  dissolve  both  Houses.  The  council 
has  power  by  message  to  the  Assembly  to  sug- 
gest amendments  in  the  Appropriation  Bill. 
Manhood  suffrage  coupled  with  *no  plural  vot- 
ing'* is  the  franchise  for  the  Assembly  in  addi- 
tion to  which,  however,  every  owner  of  free- 


hold land  of  the  capital  value  of  £100,  and  of 
the  annual  value  of  £5  is  entitled  to  be  regis- 
tered for,  and  to  record  his  vote  in  every 
electoral  district  in  which  such  land  is  situated; 
the  act  abolishing  plural  voting  prohibiting  him, 
however,  from  voting  more  than  once  on  the 
same  day.  There  are  65  members  of  the  As- 
sembly. Public  and  railway  officers  are  unable 
to  vote  in  and  for  ordinary  electorates;  instead 
of  which  they  are  allowed  to  choose  three 
special  members  to  represent  them  in  the  As- 
sembly. Members  of  this  House  receive  £300 
per  year,  and  a  free  railwav  pass.  Legislative 
councillors  receive  free  railway  passes  but  no 
payment.  The  Assembly  is  a  triennial  chamber, 
but  it  may  be  dissolved  by  the  governor  at  any 
time.  Every  elector  is  qualified  to  be  chosen 
as  a  member. 

In  Tasmania  the  Legislative  Council  con- 
sists of  18  members  elected  by  resident  inhabit- 
ants possessed  either  of  freehold  land  of  the 
annual  value  of  £20,  leasehold  of  the  annual 
value  of  £40,  or  having  university  or  profes- 
sional qualification  (Constitutional  Amend- 
ment Act,  1901).  The  Assembly  consists  of  30 
members  elected  by  adult  suffrage  coupled  with 
residential  qualification.  Members  of  both 
chambers  receive  an  honorarium  of  £100  each, 
subject  to  their  attending  a  certain  number  of 
days  per  session.  An  act  to  confer  the  fran- 
chise on  women  was  passed  in  1904. 

In  Queensland  the  Legislative  Council,  like 
that  of  New  South  Wales,  is  a  nominated  body 
consisting  of  40  members;  they  are  appointed 
by  the  governor  in  council,  ana  subject  to  cer- 
tain attendance  each  session  they  hold  their 
seats  for  life ;  they  receive  no  payment,  but  are 
entitled  to  free  railway  passes.  The  Assembly 
consists  of  72  members  elected  practically  1^ 
manhood  suffrage ;  but  owners  of  freehold  land 
of  the  value  of  £100,  and  household  occupiers  of 
the  annual  value  of  £10,  are  entitled  to  vote  in 
every  electoral  district  in  which  they  have  that 
property  qualification.  The  Assembly  exists 
for  three  years  unless  previously^  dissolved,  and 
its  members  receive  a  remuneration  of  £300  per 

?ear,  and  free  railway  passes,  and  allowances 
or  traveling  expenses.    Every  elector  is  quali- 
fied to  be  chosen  a  member. 

In  Western  Australia  the  Legislative  Council 
consists  of  30  members  elected  by  adult  per- 
sons having  as  a  qualification,  either,  freehold 
lands  of  the  capital  value  of  £100,  or  leiasehold 
of  the  annual  value  of  £25,  or  being  Crown 
lessees  or  licensees  of  land  of  the  annual  value 
of  £10.  The  tenure  of  seats  is  six  years;  one- 
third  retiring  every  two  years  (Constitution 
Act,  1890).  The  Assembly  consists  of  50  mem- 
bers elected  by  adult  persons  being  residents 
of  an  electorate^  but  persons  having  freehold 
land  of  the  capital  value  of  £50,  or  leasehold 
land  of  the  annual  value  of  £10,  arc  entitled 
to  vote  in  any  district  in  which  they  hold  the 
property  qualification.  The  Assembly,  like 
other  popular  chambers  of  Australia,  is  a  trien- 
nial House.  A  bill  conferring  the  franchise  on 
women  was  passed  in  the  year  1899. 

Under  the  provisions  of  the  Constitutional 
Amendment  Act  (1901),  the  number  of  mem- 
bers of  the  Legislative  Council  of  South  Aus-* 
tralia  was  reduced  from  24  to  18.  Under  earlier 
acts  the  members  are  elected  by  adults  of  both 
sexes,  ha\'ing  as  a  property  qualification  either 
a  freehold  estate  of  the  capital  value  of  £50,  or 
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a  leasehold  of  the  annual  value  of  £20  with 
three  years  to  run,  or  being  the  occupiers  of 
dwelling-houses  of  the  annual  value  of  £25. 
Members  of  the  Council  hold  their  seats  for 
six  years,  one-half  retiring  every  three  years; 
unless  the  chamber  is  sooner  dissolved  by  ibk 
governor;  which  can  be  done  in  cases  of  dis- 
putes, or  deadlocks  between  the  two  chambers 
extending  over  a  certain  time.  By  the  Consti- 
tutional Amendment  Act  of  (1901)  the  number 
of  members  of  the  Assembly  was  reduced  from 
54  to  42.  By  an  act  passed  in  1913  the  num- 
ber in  the  upper  House  was  increased  to  20  and 
in  the  lower  House  to  46.  The  Assembly  is  a 
triennial  chamber,  unless  previously  dissolved. 
In  the  event  of  a  deadlock  between  the  two 
Houses  in  reference  to  a  proposed  law  it  is 
within  the  power  of  the  governor  to  dissolve 
them  both,  subject  to  the  following  limitations, 
viz.:  (1)  It  must  have  been  passed  by  the  As- 
sembly and  rejected  by  the  council  in  one  ses- 
sion; (2)  it  must  have  been,  after  a  general 
election,  passed  a  second  time  by  an  absolute 
majority  of  the  whole  number  of  members  of 
the  Assembly  and  a  second  time  rejected  by  the 
Council.  Members  of  both  Houses  are  entitled 
to  receive  £200  per  annum  each  and  free  passes 
over  government  railways. 

Judicial  Departments  of  States.— The  Su- 
preme Court  of  New  South  Wales  is  consti- 
tuted under  Act  4  Geo.  IV,  c.  96,  and  9  Geo. 
IV,  c.  83.  It  consists  of  a  chief  justice  and  six 
other  justices.  It  has  unlimited  civil  and 
criminal  jurisdiction.  Circuit  districts  and  Gr- 
cuit  Courts  are  established  to  try  civil  actions 
and  determine  crimes  and  misdemeanors.  The 
Supreme  Court  has  appellate  jurisdiction  to 
hear  appeals  from  all  inferior  courts.  There 
are  seven  District  Courts  having  jurisdiction  in 
personal  actions  not  exceeding  £2!00  and  a  lim- 
ited criminal  jurisdiction.  Courts  of  Petty  Ses- 
sions having  summary  jurisdiction  to  deal  with 
minor  offenses  and  a  limited  civil  jurisdiction 
presided  over  by  a  stipendary  magistrate,  or 
by  two  or  more  justices,  exist  in  all  cities, 
towns  and  centres  of  population. 

There  is  a  Supreme  Court  in  and  for  Vic- 
toria, constituted  under  the  authority  of  the 
Constitution.  It  consists  of  a  chief  justice  and 
four  justices.  It  is  unlimited  in  civil  jurisdic- 
tion as  well  as  jurisdiction  to  try  crimes  and 
misdemeanors;  as  a  full  court  it  has  appellate 
jurisdiction  from  all  inferior  tribunals.  Courts 
of  General  Sessions  of  the  Peace  having  juris- 
diction to  inquire  into  a  limited  class  of  indict- 
able offenses  and  to  hear  appeals  from  Courts 
of  Petty  Sessions  exist  in  certain  proclaimed 
districts.  Wardens  Courts  and  Courts  of 
Mines  exist  for  hearing  mining  disputes; 
County  Courts  having  authority  to  decide  all 
personal  actions  up  to  the  amount  of  £500; 
Courts  of  Petty  Sessions  having  summary  ju- 
risdiction in  minor  criminal  matters  and  civil 
jurisdiction  up  to  the  amount  of  £50. 

The  Supreme  Court  of  Tasmania  consists 
of  a  chief  justice  and  two  puisne  judges;  it 
has  both  original  and  appellate  jurisdiction  in 
common  law,  equity,  ecclesiastical  and  crimi- 
nal matters.  Local  courts  can  deal  with  civil 
matters,  some^  up  to  £100,  and  others  up  to 
£50.  Justices  in  Petty  Sessions  can  make  con- 
victions and  orders  in  minor  or  criminal  mat- 
ters. 

The  Supreme  Court  of  Queensland  may  be 


composed  of  not  less  than  four,  and  not  more 
than  five,  judges.  It  has  the  same  jurisdiction 
as  the  Superior  Courts  of  Common  Law,  and 
the  High  Court  of  Chancery,  in  England;  it 
also  possesses  ecclesiastical  and  criminal  juris- 
diction. An  appeal  lies  to  the  full  court  from 
all  inferior  courts.  District  Courts  are  vested 
with  a  limited  civil  and  criminal  Jurisdiction. 
Courts  of  Petty  Sessions  and  Small  Debt 
Courts  exercise  a  limited  authority  in  specified 
civil  and  criminal  matters.  Wardens  Courts 
are  constituted  to  deal  with  mining  disputes. 

The  Supreme  Court  of  Western  Australia 
was  established  by  Roy^l  Charter  in  1861,  and 
the  main  provisions  relating  to  its  constitution 
and  jurisdiction  are  contained  in  the  Supreme 
Court  Act  (1880).  It  has  jurisdiction  in  com- 
mon law,  equity,  ecclesiastical  and  criminal 
matters.  Local  courts  similar  to  those  in  some 
of  the  other  Australian  states  can  decide  small 
debt  cases.  Justices  in  Courts  of  Petty  Session 
can  summarily  convict,  imprison  or  fine  per- 
sons guilty  of  minor  ofienses.  Wardens  Courts 
have  authority  to  deal  with  mining  cases. 

The  Supreme  Court  of  South  Australia  is 
composed  of  a  chief  justice  and  two  other 
puisne  judges.  Its  jurisdiction  extends  to  all 
matters  of  law  and  equity.  It  has  also  juris^ 
diction  in  crimes  and  misdemeanors.  It  is  the 
court  of  appeal  from  the  decisions  of  all  in- 
ferior courts.  South  Australian  local  courts  are 
to  some  extent  analogous  to  the  District  Courts 
and  County  Courts  of  other  states.  Some  of 
these  courts  have  jurisdiction  in  civil  matters 
up  to  the  amount  of  £490;  other  local  courts 
are  limited  to  actions  where  the  debt  or  damage 
claimed  is  no  more  than  £20. 

Bibliography.— See  article  Australia  — 
Political  History. 

Sib  John  Quick, 
Postmaster-General    in    Deakin^    Common- 
wealth Government,  2  June  1909  to  29  April 
1910,    Joint    Author    of    ^Constitution    of 
Australian  Commonwealth^ . 

7.  MUNICIPAL  AND  LOCAL  GOV- 
ERNMBNT.  Introductory  and  General.— 
The  organization  of  municipal  government  in 
Australia  is  modeled  largely  on  the  English  sys- 
tem and  is  composed  of  mayors,  aldermen  and 
councillors  in  the  chief  cities  and  large  towns, 
with  district  or  shire  councils,  local  or  divisional 
boards  (the  nomenclature  varies  in  the  different 
states)  presided  over  by  elected  chairmen  or 
presidents  in  the  small  towns  or  villages,  and 
outlying  districts  where  settlement  is  sparse. 
All  of  these  are  creations  of  statute  deriving 
their  authority,  power  and  duties  from  the  Par- 
liaments of  the  various  states.  No  salaries  are 
paid  to  the  mayors  who  in  the  capital  and  most 
of  the  larger  towns  are  voted  an  annual  allow- 
ance by  the  councils  for  entertaining  and  keep- 
ing up  the  traditional  dignities  of  the  office.  In 
Melbourne  the  vote  is  £1,500,  in  Sydney  and 
Adelaide  £1,000.  The  mayor  has  no  direct 
power  of  veto  over  the  council's  actions.  He 
represents  the  city  as  a  whole  and  presides 
over  the  council  and  undertakes  only  those 
duties  which  devolve  naturally  on  the  leading 
officer  of  a  city.  The  paid  officials  are  non- 
partisan appointed  by  the  councils  and  form  a 
permanent  staff  holding  their  positions  during 
good  behavior;  the  head  of  which  (as  in  Eng- 
land) in  the  cities  is  the  town  clerk.  The  terms 
municipal    and    local    government    are    inter-  t 
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changeable  as  applying  to  (a)  the  cities  and  the 
larger  towns  ot  the  Commonwealth,  of  which 
the  capitals  are  types,  and  (b)  to  the  smaller 
towns  and  outlying  districts  which  are  simply 
microcosms  like  unto  the  larger  bodies  out 
with  functions  of  a  more  prosaic  and  limited 
character  conditioned  mostly  by  population.  In 
fact  it  may  be  taken  as  axiomatic  that  when 
the  government  of  the  cities  is  understood 
everything  of  importance  to  the  student  is 
known  about  mtmicipal  and  local  government 
in  the  Commonwealth  of  the  newest  of  the 
nations. 

Nominations  for  municipal  ofBces  usually 
require  the  signatures  of  proposer,  seconder 
and  candidate.  In  Melbourne  10  ratepayers' 
signatures  are  required  together  with  a  de- 
posit of  £10.  Secret  voting,  or  voting  by  bal- 
lot as  it  is  styled,  is  the  universal  system,  which 
had  its  origin  many  years  ago  in  Australia  and 
has  since  found  world-wide  acceptance. 

Generally  speaking  adult  owners  and  occu- 

£iers  of  real  estate  assessed  for  taxation  who 
ave  paid  their  rates,  whether  residents  or  non- 
residents, are  entitled  to  vote  in  the  cities  of 
Australia.  Aliens  are  barred  in  some  cities  and 
women  are  not  yet  universallv  welcomed  to  the 
council  chambers  although  tney  may  vote. 

The  councils  of  the  capital  cities  are  single 
chambers,  aldermen  and  councillors  sitting  to- 
gether, presided  over  by  the  mayor.  Except  in 
the  Federal  government,  and  in  the  state  Par- 
liaments where  it  is  universal,  the  bicameral 
system  of  government  as  it  exists  in  some 
American  cities  is  unknown  in  Australia. 

The  Origin  of  Local  Government— The 
beginning  of  municipal  government  in  Aus- 
tralia dates  back  to  1839  when  the  first  munic- 
ipal law  (based  on  the  English  statute  of 
1835)  was  passed  in  the  state  of  South  Aus- 
tralia and  put  into  operation  in  1840  in  the  city 
of  Adelaide  whose  virgin  soil  was  surveyed 
in  1836.  The  parent  city  of  Sydney,  the  capi- 
tal of  New  South  Wales,  established  in  1788, 
was  incorporated  in  1842.  Melbourne,  the  chief 
city  of  the  state  of  Victoria,  originated  as  a 
small  settlement  in  1835  and  was  incorporated 
in  1842  by  the  legislature  of  New  South  Wales 
of  which  state  it  then  formed  an  integral  por- 
tion. The  other  capital  cities  are:  Brisbane 
(Queensland),  founded  1826,  incorporated 
1859;  Perth  (West  Australia),  founded  1829, 
incorporated  1871;  Hobart  (Tasmania), 
founded  1804,  incorporated  1857. 

Local  Goyemment  in  New  South  Wales. 
—  The  city  council  of  Sydney  is  composed  of 
24  aldermen,  one  of  whom  is  elected  by  the 
council  annually  to  be  lord  mayor.  Two  alder- 
men for  each  of  the  12  wards  are  elected  by 
ballot  by  the  ratepayers  every  two  years.  Plural 
voting  obtains,  based  on  assessment  values  up 
to  four  votes.  Owners,  leaseholders,  occupiers 
and  lodgers  are  entitled  to  vote.  Accounts  are 
audited  by  state  government  inspectors.  As- 
sessments are  based  on  rental  values  of  im- 
proved property. 

The  condition  of  local  government  in  this 
state  is  admittedly  unsatisfactory.  In  the 
metropolitan  area  tne  agitation  for  a  ^'Greater 
Sydnev*  is  still  proceeding  by  which  its  advo- 
cates nope  that  the  city  council  will  absorb  the 
small  surrounding  suburban  local  governing 
bodies,  of  whom  there  are  no  less  than  41,  each 


with  its  own  sefxarate  mayor,  council,  officered 
staff  and  administration.^ 

The  number  of  municipalities  in  New  South 
Wales  is  only  188^  covering  an  area  of  1310,912 
acres  with  an  annual  value  for  assessment  pur- 
poses of  il0,309,655  and  a  very  large  area  still 
remains  under  the  control  of  the  state  govern- 
ment which  is  now  considering  proposals  to 
extend  the  system  of  local  government  by  the 
creation  of  shire  councils  and  new  municipali- 
ties, allowing  such  bodies  to  levy  their  rates  on 
the  unimproved  capital  value  of  the  land  in- 
stead of  on  the  annual  value  of  improved  prop- 
erty. 

Besides  the  municipalities  there  are  boards 
and  trusts  composed  of  members  appointed  by 
the  state  government  and  members  appointed 
b^  various  municipal  bodies,  which  are  estab- 
lished for  the  benefit  of  districts  covering  areas 
of  two  or  more  ordinary  municipalities  and  are 
empowered^  to  construct  and  supervise  water- 
works, drainage  works  and  similar  undertak- 
ings with  power  to  raise  money  by  the  sale  of 
debenture  stock  and  levy  rates  on  the  assessed 
value  of  benefited  properties.  In  New  South 
Wales  there  are  the  metropolitan  board  of 
water  supply  and  sewerage,  various  harbor 
trusts,  country  water  trusts  and  the  metropoli- 
tan fire  brigades  board,  on  which  latter  repre- 
sentatives of  the  fire  insurance  companies  sit 
who  contribute  to  the  upkeep  of  the  bri^des. 

Local  Goyemment  in  yictoria.— The  city 
council  of  Melbourne  consists  of  28  members 
(seven  aldermen  and  21  councillors)  presided 
over  by  the  lord  mayor  who  is  elected  annually 
by  the  council.  Three  councillors  are  elected 
for  each  of  the  seven  wards  of  the  city,  one 
being  chosen  annually  by  plural  voting  for  a 
period  of  three  years.  The  aldermen  are  ap- 
pointed by  the  council  and  hold  office  for  four 
years.  Residence  within  seven  miles  of  the 
city  and  minimum  rating  of  £10  qualifies  for  a 
vote  which  slides  upward  to  three  votes  on  a 
£150  assessment. 

This  state  has  had  a  comprehensive  system 
of  local  government  in  force  for  many  years 
which  divides  it  into  cities,  towns,  boroughs 
and  shires;  the  councillors  are  elected  by  the 
ratepayers,  and  the  mayors  of  cities,  towns  and 
boroughs,  and  presidents  of  shires  bv  the  coun- 
cillors. The  total  area  under  local  control  is 
87,302  square  miles,  onlv  582  square  miles  re- 
maining outside  of  local  government.  ^  ^ 

Melooume  and  22  suburban  municipalities 
constitute  the  metropolitan  area,  and  thoughtful 
students  of  local  government  look  forward  to 
the  time  when  all  or  most  of  these  will  be 
amalgamated  with  the  city.  A  royal  commis- 
sion has  taken  most  exhaustive  evidence  pro 
and  con  during  the  past  three  years  but  so  far 
has  not  submitted  its  report. 

Other  governing  bodies  outside,  yet  dove- 
tailing in  with  the  municipal  councils  and  the 
state  government  in  Victoria,  are  the  metro- 
politan fire  brigades  board,  the  Melbourne  har- 
bor trust,  the  tramway  trust  consisting  of  repre- 
sentatives of  the  Melbourne  dty  council  and  11 
other  suburban  municipalities,  the  metropoli- 
tan board  of  works  controlling  water  supplies, 
seweragce  and  drainage  and  various  other  water- 
works, irrigation  and  water  supply  trusts  under 
quasi-local  and  quasi- state  government  control. 

Local  Goyemment  in  South  Australia.— 
The  council  of  the  city  of  Adelaide  consists  of 
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the  mayor,  six  aldennen  and  12  councillors.  All 
of  them  including  the  mayor  are  elected  by  the 
ratepayers.  The  mayor  and  aldermen  hold 
office  for  one  and  three  years  respectively;  the 
councillors  (two  for  each  of  the  six  wards) 
hold  office  for  two  years.  At  each  annual  elec- 
tion the  mayor,  two  aldermen  and  six  coun- 
cillors are  balloted  for.  Plural  voting  obtains 
for  mayor  and  aldermen,  the  system  allowing  a 
citizen  one  vote  in  each  ward  ^where  he  has 
property  assessed.  The  state  is  divided  for 
local  government  purposes  into  municipal  and 
district  councils.  Aldermen  may  be  elected 
to  suburban  councils  in  addition  to  councillors 
after  a  poll  of  the  ratepayers  has  been  taken 
approving  such  a  proposition,  followed  by  a 
proclamation  by  the  state  governor,  and  it  is 
worthy  of  note  that  the  chairmen  of  the  dis- 
trict coimcils  are  elected  not  by  the  ratepayers 
but  by  the  members  of  the  councils.  The  an- 
nual assessed  value  of  property  in  municipalities 
is  £2,661,238.  There  are  no  boards  or  trusts 
(other  than  the  fire  brigades  board)  of  any  im- 
portance, but  very  extensive  powers  are  vested 
in  corporate  bodies  who  may  raise  loans  for 
the  construction  and  working  of  tramways, 
ferries,  jetties,  waterworks,  gas  works,  electric- 
light  works,  baths  and  washhouses,  abattoirs, 
markets;  and  make  and  provide  pleasure 
grounds,  libraries,  museums,  hospitals  and 
asylums. 

Local  Goyemment  in  Queensland. —  The 
city  council  of  Brisbane  comprises  14  members 
who  are  styled  aldermen,  one  of  whom  is  elect- 
ed annually  to  be  mayor.  The  capital  value  of 
land  is  assessed  here  and  not  the  rental  value. 
The  owner  or  occupier  has  from  one  to  three 
votes  according  to  valuation.  If,  however,  the 
property  is  valued  at  less  than  £120,  only  the 
occupier  has  a  vote. 

A  general  system  of  local  government  was 
started  in  1878  and  revised  in  .1902.  Local 
areas  are  divided  into  cities,  towns  and  shires. 
Members  of  councils  are  styled  aldermen  in 
cities  and  towns  and  councillors  in  the  shires. 
Aldermen  and  councillors  are  elected  by  rate- 
payers in  each  area,  but  all  mayors  of  cities 
and  towns  and  chairmen  of  shires  are  chosen 
by  the  members  of  the  councils.  The  total  area 
controlled  by  local  bodies  is  668,252  square 
miles,  leaving  only  245  square  miles  unincor- 
porated. 

In  Queensland  the  water  supply  construction 
work  IS  undertaken  by  the  state  government 
and  when  complete  is  nanded  over  to  the  local 
authorities  with  attendant  liabilities,  which  be- 
come a  debt  due  from  the  local  authority  to  the 
state  government  which  must  be  repaid  in  in- 
stalments. There  are  a  few  bridge  boards  and 
harbor  boards  in  various  districts 

Local  Government  in  West  Australia  and 
Tasmania.—  The  city  of  Perth  —  the  capital  of 
West  Australia  —  is  governed  by  a  mayor  and 
15  councillors,  all  of  whom  are  elected  by  the 
ratepayers.  For  ward  elections  there  are  two 
classes  of  voters  and  for  general  municipal 
elections  four.  The  local  governing  bodies  in 
West  Australia  are  termed  municipalities, 
water  boards,  road  boards  and  health  boards ; 
the  latter  may  be  established  within  or  without 
municipal  boundaries.  Members  of  boards  are 
elected  by  ratepayers  and  the  chairmen  by  the 
members. 

In  Hobart  —  the  capital  city  of  the  island 


state  of  Tasmania  —  the  council  consists  of  nine 
aldermen,  one  of  whom  is  elected  by  the  mem- 
bers to  be  mayor.  The  aldermen  arc  elected 
by  plural  voting  with  a  minimum  qualification 
of  £8  annual  value,  the  scale  being  from  one 
to  seven  votes,  according  to  assessed  value  of 
property. 

Tasmania  has  its  outlying  districts  governed 
by  town  boards  and  road  trusts.  The  rate- 
payers in  these  districts  elect  their  representa- 
tives who  are  termed  ^councillors®  and  these 
councillors  elect  their  chairman  who  is  styled 
^warden.® 

Powers  and  Duties  of  the  City  Councils. 
—  The  functions  of  the  city  councils  are  legisla- 
tive as  well  as  administrative.  They  are  em- 
powered under  statutes  granted  by  the  state 
Parliaments  to  make  by-laws  for  the  suppres- 
sion of  nuisances  for  all  matters  of  minutiae 
relating  to  good  rule  and  government,  and 
affecting  the  comfort,  convenience  and  welfare 
of  their  inhabitants.  They  may  levy  rates  to 
cover  the  cost  of  general  administration  and 
raise  loans  (under  certain  restrictions)  when 
necessary  for  public  works.  Properties ,  ex- 
empted Irom  payment  of  rates  are  Federtil  and 
state  government  buildings  (including  state 
schools),  charitable  and  benevolent  institutions, 
churches,  chapels  and  buildings  used  exclusively 
for  public  worship;  and  buildings  privately 
owned  which  are  used  exclusively  as  schools. 
They  are  charged  wiA  the  control  of  traffic, 
the  testing  of  weights  and  measures,  the  con- 
struction and  maintenance  of  roads,  bridges  and 
footwasrs,  the  care  and  management  of  parks 
and  recreation  grounds,  public  baths,  street 
lighting,  sheep  and  cattle  markets,  meat, 
produce  and  fish  markets,  abattoirs,  the  collec- 
tion and  disposal  of  garbage,  trade  refuse,  and 
they  may  and  do  hold  large  properties  in  real 
estate.  They  supervise  the  erection  and  con- 
struction of  buildings  and  in  some  cities  have 
jurisdiction  over  Uieatres,  music  halls  and 
places  of  public  entertainment  as  to  fireproof 
materials  and  means  of  exit.  They  regukite 
sky  signs  and  scaffolding  and  in  most  cities 
license  cars,  cabs  and  conveyances  plying  for 
hire. 

Public  Health  and  Sanitary  Functions. — 
The  city  councils  are  constituted  as  boards  of 
health  and  are  responsible  in  their  areas  for 
the  proper  administration  of  the  various  public 
health  acts  to  the  state  boards  of  health  or 
government  commissioners  as  the  case  may  be. 
They  inspect  and  license  private  hospitals  and 
maternity  homes  and  employ  medical  officers  of 
health  and  staffs  of  inspectors  (male  and 
female)  whose  duties  are  to  look  after  the 
adulteration  of  food  and  to  have  the  oversight 
of  food  supplies  (particularly  meat^  milk  and 
bread),  inspection  of  common  lodging-houses, 
dairies,  milkshops  and  dairy  cattle;  noxious 
trades  and  businesses,  abatement  of  common 
nuisances  and  smoke  nuisances;  to  prevent 
spitting  in  the  streets  and  in  public  vehicles; 
to  inspect  restaurants,  fish  shops,  butcher  shops 
and  all  premises  where  food  is  prepared  or 
consumed;  to  prevent  overcrowding  of  prem- 
ises; and  to  attend  to  matters  of  isolation,  dis- 
infection and  hospital  accommodation  for  in- 
fectious diseases  and  fevers. 

Notification  of  disease  is  generally  compul- 
sory under  penalty.  Medical  practitioners, 
heads  of  families  and  relatives  are  all  liable  for 
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neglect.  In  compulsory  notification  of  pulmon- 
ary tuberculosis  (consumption)  the  state  of 
South  Australia  has  led  the  way,  and  the  diffi- 
culties and  dangers  feared  by  some  medical  men 
have  been  found  to  be  mythical  and  non- 
existent 

Budget  Items  and  Flotation  of  Loansw— 
The  chief  sources  of  municipal  revenue  are 
income  from  rates,  rents  from  real  estate,  mar- 
ket dues,  fines,  penalties  and  license  fees. 

The  rates  levied  in  the  city  of  Adelaide  may 
be  taken  as  typical  of  Australia  and  are  as  fol- 
lows: General  puri>oses,  rate,  one  shilling  in 
the  pound;  street  fighting,  rate,  three  pence; 
parks  and  gardens,  rate,  one  halfpenny;  rate  for 
sinking  funds  (loans),  one  halfpenny;  rate  for 
police  purposes,  two  pence ;  and  a  sanitary  rate 
of  three  i>ence.  To  which  must  be  added  a 
water  and  sewerage  rate  of  one  shilling  and  six- 
pence in  the  pound  (loaed  by  the  state  govern- 
ment), making  a  total  of  three  shillings  and 
three  pence  to  be  paid  by  the  citizens,  which  in 
comparison  with  the  rates  charged  in  London 
and  most  of  the  large  populous  cities  of  Great 
Britain  is  an  exceedingly  light  impost. 

The  exi)enditure  budgets  of  the  cities  con- 
tain as  principal  items:  Road  and  footway 
maintenance,  upkeep  of  parks  and  gardens, 
baths,  markets  and  kindred  establishments,  sal- 
aries and  wages.  Day  labor  invariably  obtains 
except  on  new  construction  work.  The  v/d^e 
of  the  ordinary  unskilled  municipal  laborer  is 
on  an  average  of  8/6  per  day  —  in  some  cities 
slightly  higher. 

Loans  are  mostly  raised  by  the  sale  of 
debenture  stock,  redeemable  at  due  dates,  al- 
though in  some  instances  the  state  government 
advances  monejr  and  becomes  the  creditor  of 
the  local  authority.  In  Sydney  and  Melbourne, 
bills  are  passed  by  the  state  Parliaments  author- 
izing those  cities  to  float  loans  for  street  con- 
struction work,  establishment  of  electric  light, 
erection  of  markets,  etc.  ^  In  Victoria,  outside 
the  capital,^ the  limit  of  indebtedness  for  mu- 
nicipalities is  fixed  at  10  times  the  amount  of 
annual  income;  the  establishment  of  a  sinking 
fund  is  obligatory  with  an  annual  appropriation 
of  not  less  than  2  per  cent  of  the  amount  of 
the  debt  A  law  similar  in  many  respects  ex- 
ists in  Western  Australia.  A  referendum  of  any 
proposed  loan  may  be  demanded  in  Victoria 
and  the  consent  of  the  state  governor  is  re- 
quired in  Western  Australia. 

In  New  South  Wales  municipalities  may 
borrow  on  debentures,  with  the  sanction  of  the 
state  governor,  any  sum  not  exceeding  the  total 
estimated  amount  of  revenue  for  an  ensuing 
five  years. 

In  South  Australia  the  consent  of  the  rate- 
payers is  required  preparatory  to  floating  any 
loan,  the  maximum  indebtedness  of  a  munici- 
pality is  fixed,  sinking  funds  are  compulsory, 
and  where  the  loan  is  to  be  applied  to  works  of 
a  non-revenue  producing  character,  a  rate  must 
be  struck  to  provide  sinking  fund  and  interest 

Statistics  of  the  Metropolitan  Cities.— -In 
any  survey  of  the  progress  of  modern  civiliza- 
tion the  concentration  of  population  in  cities 
is  the  most  startling  fact.  It  is  a  world-wide 
movement  and  is  nowhere  more  strikingly  ex- 
emplified than  in  the  cities  of  Australia.  The 
progress  of  the  dhief  cities  has  been  remarkable 
and  has  no  parallel  among  the  cities  of  the  old 
world.    Even  in  the  United  States  the  rise  of 


the  great  cities  has  been  accompanied  by  a 
corresponding  increase  in  the  rural  population, 
but  in  Australia  (perhaps  for  the  first  time  in 
history^  is  presented  the  spectacle  of  magnifi- 
cent cities  growing  with  marvelous  rapidity  and 
embracing  within  their  limits  one-third  or  more 
of  the  population  of  the  states  of  which  they 
are  the  seat  of  government 

The  population  and  annual  assessment  value 
for  rating  puri>oses  of  the  metropolitan  areas 
are  illustrated  in  the  following  table. 

AtmoBl  value  Populatioo 

Stats.  1913.  1913. 

Sydney £5,669.670  725.400 

Melboarne 4.489,181  651,000 

Brisbane 1.167.135  151.000 

Adelaide 1,201,996  201,000 

Perth 378.266  121,000 

Hobart 175,194  40,000 


City  Functions  Controlled  by  the  States, 

—  The  police,  although  supervising  traffic  and 
administering  city  bylaws  and  regulations,  are 
controlled  and  paid  by  the  state  governments 
with  the  one  exception  of  South  Australia  where 
the  city  and  all  other  municipal  corporations  are 
compelled  to  contribute  a  moiety  of  the  cost  in 
each  district.  Education  is  invariably  state  con- 
trolled although  private  schools  exist.  The  care 
of  the  poor  is  attended  to  by  the  states  side  by 
side  with  religious  and  philanthropic  institu- 
tions. Prisons,  asylums  and  hospitals  are  under 
the  cham  of  the  central  governments,  although 
the  local  authorities  are  compelled  to  pay  for 
the  accommodation  in  some  states  of  indigent 
cases  of  infectious  disease.  The  cities  generally 
take  no  share  in  the  management  of  public 
libraries,  museums,  technical  schools  and  art 
galleries  which  exist  in  every  capital.  Tele- 
graphs and  telephones  are  entirely  controlled  by 
the  Federal  government  Tramways  (street 
railway)  are  m  the  hands  of  the  state  govern- 
ment in  New  South  Wales  and  in  the  other 
capitals  are  owned  and  operated  by  private 
companies,  under  charters  granted  Jby  the  state 
Parliament  Provision  is,  however,  made  in 
some  states,  notably  in  Melbourne  and  Perth, 
for  the  metropolitan  municipalities  eventually 
taking  them  over,  (jas  works  and  supplies  are 
mostly  owned  and  operated  by  private  com- 
panies. Electric  lighting  is  owned  and  operated 
municipally  in  Melbourne  and  Sydney.  In  Ade- 
laide the  private  company's  existing  rights  ex- 
pired in  1906.  Fire  brigades  are  managed  by 
boards,  with  municipal  representation  upon 
them.  Water  and  sewerage  are  managed  either 
by  state  government  departments  or  quasi- 
government  boards. 

The  Municipal  Outlook  for  the  Future^- 
The  municipal  limits  of  the  capital  cities  of 
Australia  by  no  means  correspond  to  their 
social,  industrial  and  economic  boundaries;  as 
municipal  centres  they  are  the  •pulses*  which 
contain  only  a  fraction  of  the  population  of  the 
metropolitan  areas  and  are  only  just  now  wak- 
ing up  to  the  necessity  of  bringing  into  being 
comprehensive  Greater  Sydneys,  Greater  Bris- 
banes.  Greater  Melboumes  and  Greater  Ade- 
laides.^ The  same  sociological  forces  are  at 
work  in  Australia  as  in  America,  Great  Britain 
and  the  continent  of  Eurooe,  where  enlarge- 
ment of  areas  and  greater  cities  have  been  dom- 
inant planks  in  municipal  platforms  for  years. 
We  may  therefore  expect  similar  results  to  fol- 
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low  in  Australia  as  bave  been  achieved  else-, 
where  in  the  course  of  the  next  decide. 

Some  small  effort  in  this  direction  has  al- 
ready been  accomplished,  notably  in  Brisbane 
and  Melbourne  by  the  recent  absorption  of  one 
or  two  adjacent  suburbs,  but  the  movement 
generally  can  hardly  be  said  to  have  yet  passed 
much  beyond  the  embryonic  stage. 

In  the  metropolitan  areas  of  Sydney,  Mel* 
bourne  and  Adelaide  there  are  respectively  41, 
22  and  19  municipal  governing  bodies  with  be-  . 
wilderin^  codes  of  bylaws  and  methods  of  ad- 
ministration, and  it  has  been  well  said  that  on 
the  score  of  economy  alone  the  arrangement  is 
an  absurdity  which  tolerates  within  a  10-mile 
radius  of  the  centres  such  an  enormous  num- 
ber of  local  governing  bodies  —  each  separate, 
distinct  and  independent  of  the  other  —  to  man- 
age the  affairs  of  from  160,000  to  half  a  million 
of  people  with,  of  course,  as  many  stafEs  of 
municipal  officers,  all  working  in  isolation,  and 
often  unable  to  agree  about  matters  of  vital 
concern  to  all.  Experience  has  shown  that  occa- 
sional conferences  are  at  best  but  an  inadequate 
substitute  for  a  permanent  body  with  a  fair 
representation  of  all  interests  and  smoothly 
working  machinery.  Whether  reform  takes  the 
shape  of  federation  or  unification,  whether  it 
comes  with  a  rush  or  gradually,  as  the  dwellers 
outside  the  city  bounds  awaken  to  the  advan- 
tages of  co-operative  effort  —  come  it  must,  in 
order  to  permit  the  carrying  out  of  work  at 
present  impracticable,  such  as  the  control  and 
working  of  tramways,  gas  and  electric  light  con- 
cerns and  kindred  undertakings.  With  the 
example  of  the  London  County  Council  before 
us  it  is  obvious  that  it  pays  to  concentrate  as 
much  as  possible  the  municipal  work  of  cities 
in  one  central  body.  Lord  Roseberry  has  said 
that  *the  larger  the  sense  of  municipal  responsi- 
bility which  prevails  the  more  it  reacts  on  the 
community  itself.  And  men  outside  the  munici- 
pality, or  who  have  hitherto  held  aloof  from 
municipal  government  when  they  see  the  higher 
aims  of  which  the  municipality  is  capable,  when 
they  see  the  wider  work  that  lies  before  it, 
when  they  see  the  incomparable  practical  pur- 
poses to  which  the  municipality  may  lend  its 
great  power,  are  not  inclined  any  longer  to  hold 
aloof.*  The  broad  policy  of  the  London  county 
council  is  proof  of  this  where  the  finest  intel- 
lects in  England  take  their  share  of  the  work  in 
common  with  those  who  are  attracted  to  the 
Council  of  the  Nation  at  Westminster. 

Notwithstanding  its  shortcomings  the  de- 
velopment of  municipal  government  in  Aus- 
tralia exhibits  an  upward  and  progressive 
tendency.  The  cities  have  always  been  free  from 
that  gross  corruption  which  has  been  such  a 
marked  feature  and  has  wrought  such  per- 
nicious results  in  some  other  countries.  Mu- 
nicipal government  in  Australia  stands  for 
probity  and  purity  and  as  a  recent  Australian 
writer  in  ^The  Annals^  of  the  American  Acad- 
emy has  put  it:  ^We  are  undoubtedly  further 
advanced  to-day  than  we  were  20  years  ago, 
and  we  may  reasonably  hope  that  the  silent 
evolution  which  is  working  out  its  eternal  pur- 
poses in  the  social,  as  truly  as  in  the  physical 
world,  will  equip  us  for  the  achievement  of 
higher  things  in  the  future.*  Consult  Ellery, 
<Hea1th  Ministration  of  the  Health  Act >  (1907), 
and  Murdock,  'The  Australian  Citizen>  (1912). 


See  also  General  Bibliography  under  Australia 
—  Political  History. 

T.  G.  Ellery, 
Town  Clerk  of  Melbourne,  Victoria, 

8.  EDUCATION.  Formed,  like  the  United 
States,  b^  the  union  of  previously  autonomous 
commumties,  the  Commonwealth  of  Australia 
has  followed  the  example  of  the  United 
States  in  the  distribution  of  powers  between 
the  Federal  and  state  authority.  That  is  to 
say  none  but  enumerated  powers  have  been 
conferred  upon  the  Commonwealth,  and  all 
unenumerated  powers  remain  in  the  hands 
of  the  originating  states.  Thus  education,  not 
being  among  the  enumerated  powers,  is  re- 
tained, as  in  the  case  of  America,  by  the 
individual  states.  Every  man,  and  in  recent 
years,  every  woman,  possesses,  after  regis- 
tration, a  parliamentary  franchise^  and  it  is 
customary  to  subject  knotty  pubhc  questions 
to  a  direct  referendum  to  tne  people  of  a 
state.  Such  a  degree  of  democracy  could 
exist  only  in  a  highly  enlightened  community. 
Elementary  education,  therefore^  being  essen- 
tial for  the  exercise  of  the  duties  of  citizen- 
ship which  are  imposed  upon  all,  is  compul- 
sory, and  the  corollary  follows  that  it  is  in 
almost  every  case  free;  otherwise  the  school 
fees  would  amount  to  a  poll  tax  on  children, 
which  in  a  country  crying  out  for  population 
is  the  most  tmdesirable  of  imposts.  Being 
for  the  benefit  of  all  and  not  of  any  sect, 
state  education  is  secular;  and  this  not  from 
any  disregard  for  religion,  but  because  ex- 
perience has  proved  that  when  the  state  con- 
cerns itself  with  dogma,  strife  rather  than 
religious  amity  is  produced.  Education  was 
in  the  early  days  of  each  colony  left  to  private 
enterprise.  Before  long,  however,  it  was 
recognized  consciously  by  some  and  in- 
stinctively in  the  majority,  that  a  function  so 
essential  to  the  general  welfare  must  be  re- 
garded as  a  duty  of  the  state.  So  it  came  to 
pass  that  education  was  one  of  the  first  mat- 
ters of  public  concern  to  be  included  in  the 
ever- widening  of  the  sphere  of  state  activity 
which  is  the  most  characteristic  movement  of 
the  present  age.  Primary  education  is  ac- 
cordingly throughout  Australia  undertaken  by 
the  several  governments. 

There  is  a  general  resemblance  in  the  con- 
ditions which  those  who  settle  in  new 
countries  are  called  upon  to  face.  The  prob- 
lems of  education  in  Australia  are  very  sim- 
ilar to  those  in  America.  The  circulars  of 
information  issued  by  the  bureau  in  Wash- 
ington have  been  of  the  greatest  assistance  to 
the  educational  departments  in  Australia,  and 
several  useful  reforms  have  derived  their  in- 
spiration from  this  source.  The  laws  relating 
to  education  in  the  Australian  states,  as  mi^ht 
naturally  be  expected  in  adjacent  communities 
springing  from  the  same  stock,  bear  a  strong 
family  likeness;  but  as  considerable  intervals 
intervened  between  the  dates  of  colonization^ 
and  as  the  science  of  education  was  steadily 
progressive,  the  system  adopted  by  each  state 
was  colored  with  the  views  which  obtained 
at  the  date  of  its  foundation.  The  older 
colonies  had,  therefore,  a  more  difficult  task 
in  bringing  the  laws  into  conformity  with 
imi)roved  methods  than  those  which  at  a  later 
period  were  established  on  ground  unen- 
cumbered.   All  have,  however,  now  come  into 
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a  fairly  uniform  line.  The  sequence  of  evolu- 
tion has  been  the  same,  although  the  suc- 
cessive steps  taken  were  independent  and  not 
simultaneous.  In  the  beginning  of  each  colony 
the  first  schools  were  established  by  the 
churches,  aided  by  government  grants.  Soon, 
however,  state  non-sectarian  schools  were  es- 
tablished and  the  subsidies  to  private  schools 
ceased.  The  state  schools  were  in  the  first 
instance  placed  under  the  control  of  a  Board 
of  Education  appointed  by  the  government; 
but  the  basic  British  idea  of  responsibility  to 
Parliament  asserted  itself,  and  a  cabinet 
minister  was  vested  with  the  powers  previously 
exercised  by  the  board.  The  Minister  of 
Education  or  of  Public  Instruction,  as  he  is 
sometimes  termed,  appoints  and  dismisses 
teachers  and  officers,  arranges  the  curriculum 
and  controls  the  whole  department.  Regula- 
tions framed  by  him  and  approved  by  the 
governor  in  Council  acquire  the  force  of  law 
after  they  have  been  laid  before  Parliament 
This  centralized  administration*  is  mitigated, 
and  to  some  extent,  assimilated  to  local  con- 
ditions, through  the  agency  of  district  inspec- 
tors and  local  boards  of  advice.  The  fimds 
necessary  for  education  are  derived  from  the 

general  revenue.  From  time  to  time  attempts 
ave  been  made  to  place  a  portion,  at  least, 
of  the  burden  upon  the  local  rates,  but  it  is 
felt  that  the  cost  of  a  system  designed  for 
the  benefit  of  the  public  at  large  should  be 
met  from  a  source  to  which,  either  directly  or 
through  the  customs,  all  contribute.  In  New 
South  Wales  and  Tasmania  fees  are  still 
levied,  but  in  the  former  these  amount  to 
only  a  fraction  of  the  whole  expenditure,  and 
are  about  to  be  abolished;  and  in  the  latter 
there  are  free  schools  in  the  large  towns.  The 
net  yearly  cost  to  the  states  of  primary  in- 
struction per  scholar  in  average  attendance, 
excluding  the  cost  of  school  premises,  varies 
from  £4.6.5  to  £7.8.1,  the  average  of  all  six 
states  being  £6.8.9. 

The  statutory  school  age  is  in  New  South 
Wales  and  Western  Australia  from  6  to  14 
years;  in  Victoria  from  6  to  13;  in  Queens- 
land from  6  to  12;  in  South  Austraha  and 
Tasmania  from  7  to  13.  Pupils  under  the 
maximum  age  are  exemi)ted  from  further  at- 
tendance if  on  examination  they  pass  a  pre- 
scribed standard.  Attendance  is  required  in 
New  South  >A^ales  on  70  days,  and  in  Queens- 
land on  60  da3rs  in  each  half  year;  in  South 
Australia  on  35  days  in  each  quarter,  and  in 
central  districts  on  8  out  of  10  school  sessions 
in  each  week;  in  Victoria  on  75  per  cent  of 
the  days  in  each  quarter;  in  Western  Au- 
stralia and  in  Tasmania  on  every  day  on  which 
the  school  is  open.  As  a  rule,  children  under 
the  age  of  nine,  living  within  a  radius  of  two 
miles  by  road  from  a  state  school,  and  those 
between  nine  and  the  maximum  age  living 
within  a  radius  of  three  miles,  come  under 
the  laws  relating  to  compulsory  attendance. 
Truant  officers  and  in  some  cases  the  police 
are  employed  to  enforce  the  law.  Prosecu- 
tion and  punishment  of  the  parents  of  de- 
faulting children  is  when  necessary  resorted 
to  without  hesitation. 

State  schools  in  Australia  come  under  the 
category  of  public,  provisional,  half-time  and 
special.  In  most  of  the  states  a  public  school 
may  be  established  if   an  average  attendance 


of  20  can  be  maintained.  The'  buildings  are 
provided  by  the  department.  In  Queensland 
an  average  attendance  of  30  is  required,  and 
the  locality  has  to  contribute  one-fifth  of  the 
cost  of  erection  and  maintenance  gf  the  build- 
ing. Where  the  average  attendance  is  under 
20,  but  over  12,  the  school  is  termed  provi- 
sional. In  sparsely  populated  districts  half- 
time  and  special  schools  or  itinerant  teachers 
are  provided.  The  policy  of  concentration  of 
attendance  has  been  largely  carried  out,  chil- 
dren are  carried  free  to  and  from  school  over 
the  state  railways  in  New  South  Wales  and 
in  Tasmania.  In  Victoria  they  are  carried  at 
reduced  rates.  It  is  not  unusual  to  see  a 
passenger  train  stop  at  cross  roads  to  pick  up 
a  group  of  children  on  their  way  to  or  from 
school.  In  many  cases  it  is  found  to  be  more 
economical  to  make  an  allowance  to  parents 
for  the  conveyance  of  children  to  a  school 
than  to  bring  a  school  to  the  children.  More- 
over, better  schools  can  be  provided  and  higher 
standards  maintained  under  the  ^convQrance* 
system  which  there  is  a  disposition  to  extend. 
The  schools  will  then  still   better  serve  the 

?urpose  of  central  or  consolidated  schools. 
*he  average  attendance  of  pupils  at  the  state 
schools  is  at  the  rate  of  about  62  per  school, 
30  per  teacher,  and  11.51  per  cent  of  the 
population;  the  average  enrounent  being  15.59 
per  cent. 

Normal  schools  are  provided  for  the  train- 
ing of  teachers,  and  are  usually  recruited 
from  those  who  have  served  for  four  years  as 
pupil  teachers.  In  South  Australia  a  six-year 
course  has  been  arranged  for  the  training  of 
teachers.;  two  years  are  spent  in  study  com- 
bined with  a  certain  amount  of  practical 
work;  two  years  in  teaching  in  the  schools, 
and  the  final  two  years  at  the  university. 
During  the  term  of  training  the  students 
receive  a  maintenance  allowance  from  £30  to 
£80.  The  schools  are  classified  according  to 
the  number  of  the  children  in  average  at- 
tendance, and  progressive  grades  of  certifi- 
cates are  awarded  to  teachers  which  qualify 
them  for  appointments  in  the  public  schools. 
Uncertificated  teachers  are  frequently  em- 
ployed in  the  provisional  schools.  In  all  the 
states  with  the  exception  of  New  South 
Wales,  there  is  a  preponderance  of  female 
teachers.  The  salaries  of  male  head  teachers 
range  upwards  to  £450,  and  of  female  head 
teachers  to  £360.  Male  assistants  receive  from 
ibd  to  £262.  and  female  assistants  from  £50 
to  £216.  Tne  salaries  of  provisional  teachers 
run  from  £66  to  £140.  Payment  by  resuhs  has 
proved  unsatisfactory  in  operation  and  has 
been  ijractically  abandoned.  The  system  of 
inspection  is  less  mechanical  than  formerly 
and  several  of  the  states  exempt  schools  of 
recogrnized  excellence  from  detailed  exam- 
ination, leaving  the  promotion  of  the  scholars 
in  the  hands  of  the  head  teacher.  Boards  of 
Advice  visit,  inspect  and  report  upon  the 
schools  in  their  district,  are  authorized  to 
expend  small  sums  on  the  school  buildings, 
arranpre  for  the  use  of  the  buildings  out  of 
school  hours,  and  take  part  in  the  adminis- 
tration of  the  compulsory  clauses  of  the  Edu- 
cation Acts.  The  Boards  of  Advice  are  hon- 
orary. In  some  cases  they  are  nominated  by 
the  executive,  in  others  they  are  wholly  or 
partly  elective.    In  Queensland  there  is  usually 
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a  committee  for  each  school.  In  no  case, 
however,  has  the  theoretically  desirable  asso* 
ciation  of  the  official  with  a  public  body  on 
each  plane  been  achieved,  viz.,  a  school  com* 
mittee  acting  with  the  teacher,  correlated 
with  a  Board  of  Advice  co-operating  with 
the  district  inspector,  and  a  Central  Council 
stimulating,  assisting,  and,  if  need  be,  acting 
as  a  check  upon  the  Minister.  Education 
falls  short  of  its  object  if  the  department 
does  not  carty  parents  and  the  locality  along 
with  it.  The  schools,  when  the  public  sympa- 
thizes with  their  work,  exercise  a  'vitalizing 
and  elevating  influence  on  the  whole  neigh- 
borhood. There  is  no  caste  ssrstem  in  Aus- 
tralia. The  state  schools  are  intended  to  meet 
the  requirements  of  rich  and  poor  alike;  it 
is  not  uncommon  to  see  the  child  of  a  cabinet 
minister  or  of  a  wealthy  citizen  imbibing  the 
elements  of  knowledge  bv  the  side  of  the 
child  of  .an  artisan  or  laborer. 

The  education  in  the  state  schools  is  prac- 
tical and  is  now  designed  as  a  preparatibn 
for  the  actual  requirements  of  modern  life 
rather  than  for  the  conditions  that  obtained 
in  the  Middle  Ages.  The  pupil  is  led  by 
carefully  graded  steps  from  the  known  to  the 
unknown;  from  the  particular  to  the  general; 
from  the  concrete  to  the  abstract ;  •from  the 
microcosm  of  the  school  to  the  microcosm 
of  the  Universe.® 

The  tendency  is  to  subordinate  theory  to 
practice.  Language  is  taught  before  gram- 
mar: religious  conduct  precedes  dogma. 
Kindergarten  methods,  local  geographv,  na- 
ture study,  drawing,  clay  modelling  and  man- 
ual training  are  taking  the  place  of  purely 
literary  studies.  History  as  now  taught  in 
Australia  b  less  concerned  than  formerly 
with  the  character  of  mediaeval  kings,  it  is 
studied  more  with  the  view  of  inculcating 
patriotism,  civic  duties  and  responsibilities. 
Since  the  contingents  from  Australia  bore 
arms  with  comrades  from  the  mother  coun- 
try and  the  cementing  power  of  kindred 
blood  shed  in  common  cause  has  been  real- 
ized, the  Union  Jack  is  saluted  in  the  schools 
of  the  Commonwealth  as  is  the  Star  Span- 
gled Banner  in  those  of  the  United  States. 
Arbor  Day  was  instituted  in  the  schools  of 
South  Australia  in  1887  and  the  celebration 
has  become  general  throughout  the  states. 
On  this  day  the  ordinary  school  work  is  sus- 
pended. The  children  assemble  in  the  morn- 
ing and  in  the  presence  of  the  mayor  of 
chairman  of  the  Board  of  Advice  and  other 
visitors,  plant  trees  with  some  ceremony. 
After  a  few  speeches  and  some  words  as  to 
the  care  of  trees  and  their  usefulness,  the 
school  is  dismissed  and  the  rest  of  the  day 
is  enjoyed  as  a  holiday.  All  new  country 
schools  in  South  Australia  are  surrounded 
by  a  reserve  of  several  acres.  Some  of  the 
schools  adopt  practical  agriculture  as  a  form 
of  manual  training,  and  in  all  the  states 
teachers  are  encouraged  to  make,  with  the 
aid  of  the  children,  gardens  around  their 
schools. 

In  some  of  the  states  there  are  manual 
training  centres  at  which  pupils  drawn  from 
the  surrounding  schools  receive  instruction 
from  special  teachers.  In  South  Australia 
the  ordinary  teachers  are  encouraged  to  qtial- 
ify   themselves   in   this   branch   of   education. 
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The  greatest  latitude  is  given  as  to  the  form 
of  the  instruction;  for  that  subject  is  taught 
best  in  which  the  teacher  feels  the  deepest 
interest.  Chip-carving,  joinery,  brush-mak- 
ing, book-binding  and  wire  work  are  among 
the  subjects  taken  up  in  the  various  schools. 
Domestic  economy  and  cookery  are  taught 
to  girls  in  most  of  the  states.  Calisthenic 
class  exercises  to  a  musical  accompaniment 
are  commonly  adopted  as  an  attractive  form 
of  physical  training.  The  pupils  are  taught 
by  drill  to  move  in  masses  and  the  order  is 
occasionally  given  for  fire  parade.  The  Cadet 
Corps  are  under  military  supervision.  Rifles 
are  supplied  to  the  bojjs,  but  they  have  to 
provide  themselves  with*  an  inexpensive  uni- 
form. Swimming  is  taught  in  some  of  the 
schools.  The  teaching  of  singing  by  the  tonic 
solfa  method  is  a  prominent  feature.  The 
principles  of  morality  are  sedulously  instilled 
and  i^ood  manners  cultivated.  Special  atten- 
tion is  given  to  temperance  lessons  in  almost 
all  the  states. 

The  average  minimum  time  devoted  to 
secular  instruction  is  four  and  one-half  hours 
each  day.  This  stipulated  condition  being 
fulfilled  certain  facilities  are  provided  for 
imparting  religious  instruction:  In  New 
South  Wales  and  Western  Australia  the  word 
^secular^  is  held  to  include  religious  teaching 
of  a  general  as  disting^shed  from  that  of  a 
dogmatic  character;  and  the  teachers,  in  the 
performance  of  the  ordinary  day's  duty,  give 
Scripture  lessons  based  on  those  issued  by 
the  Commissioners  for  National  Education 
in  Ireland.  In  South  Australia,  if  the  par- 
ents at  any  school  so  desire,  teachers  may  be 
required  to  read  without  note  or  comment  a 
portion  of  Scripture  for  a  quarter  of  an  hour 
before  ordinary  work  begins.  In  Victoria 
and  Queensland  no  teacher  is  allowed  to  give 
other  than  secular  instruction  in  a  school 
building.  In  Victoria,  Queensland  and  South 
Australia  the  buildings  may  be  used  for  any 
approved  purpose  out  of  school  hours.  The 
regulation  in  Victoria  states  that  half  an  hour 
mav  be  set  apart  in  one  or  two  school  days 
in  each  week  for  religious  instruction  by  per- 
sons other  than  state  school  teachers.  Such 
classes  must,  however,  be  held  either  from 
9.15  to  9.45  A.M.,  or  from  3.30  to  4  p.m. 
No  substituted  secular  instruction  is  to  be 
given  to  the  children  who  do  not  attend 
these  classes.  In  New  South  Wales  and  Tas- 
mania one  hour  a  day  may  be  set  ai>art  for 
the  use  of  visiting  clergymen  or  teachers  of 
religion.  The  time;  if  not  used  for  this  pur^ 
pose,  is  devoted  to  ordinary  instruction.  In 
Western  Australia  half  an  hour  at  any  time 
in  each  day  is  available  for  special  teachers 
of  relis[ion,  subject  to  as  little  interference 
as  possible  with  the  ordinary  work  of  the 
school.  In  none  of  the  states  is  a  child  re- 
quired to  attend  any  religious  lessons  with- 
out the  parents'  consent.  In  South  Australia 
the  desire  to  arrive  at  a  settlement  of  the 
vexed  question  of  religious  teaching  in  state 
schools  led  to  the  following  resolution  being 
carried  in  the  House  of  Assembly  16  Dec 
1895:  ^That  in  the  opinion  of  this  House  a 
poll  of  electors  should  be  taken  on  the  follow- 
ing questions:  Do  you  favor:  (1)  The  con- 
tinuance of  the  present  system  of  education 
in   state   schools?      (2)    The   introduction   of 
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Scriptural  instruction  in  state  schools  during 
school  hours?  (3)  The  payment  of  a  capi- 
tation grant  to  denominational  schools  tor 
secular  results?* 

The  poll  was  taken  at  the  general  election 
in  April  1896,  and  resulted  in  the  following 
answers :  Question  No.  1 :  Yes,  51,681 ;  no, 
17,819.  Question  No.  2:  Yes,  10,280;  no, 
34,834.  Question  No.  3:  Yes,  13,349;  no, 
42.007.  Informal,  12,830.  The  referendum 
tiius  initiated  has  since  been  adopted  for  the 
solution  of  various  questions  in  Australia. 

•Secular  education  does  not  satisfy  the  re- 
quirements of  the  Roman  Catholic  Church, 
which,  therefore,  in  populous  centres,  main- 
tains separate  schools.  In  some  of  the  states 
private  schools  are  officially  inspected.  There 
are  but  few  evening  schools;  httle  public  re^ 
quirement  in  this  direction  has  so  far  been 
manifest.  But  continuation  schools  have 
been  fairly  successful  in  Western  Australia. 

Although,  as  has  been  seen  above,  primary 
education  is  chiefly  a  state  function,  this  is 
not  the  case^  with  secondary  education.  With 
few  exceptions  the  secondary  and  high 
schools  for  both  sexes  are  private  or  denomi* 
national  establishments.  The  higher  classes, 
however,  in  the  state  schools  include  subjects 
usually  regarded  as  secondary.  Provision  is 
made  by  means  of  exhibitions,  scholarships, 
etc.,  to  enable  bright  and  successful  pupils 
from  the  state  schools  to  continue  their  as- 
cent, free  of  charge,  up  the  educational  lad- 
der, through  the  hign  schools  and  at  the  uni- 
versities. In  New  South  Wales  children  who 
reach  the  highest  class  in  the  public  schools 
may  receive  advanced  instruction  including 
Latin  and  French  for  3d.  a'  week,  and  the 
department  maintains  four  high  schools,  two 
for  girls  and  two  for  boys.  The  Sydney 
frrammar  school  receives  an  annual  grant 
from  the  state,  as  does  also  the  high  school 
in  Perth.  Queensland  liberally  subsidizes 
secondary  schools.  In  South  Australia  there 
is  an  advanced  school  for  girls  which,  al- 
though a  state  institution,  is  largely  supported 
by  fees.  There  is  also  in  Adelaide  a  second- 
ary state  school  for  boys  which  is  prepara- 
tory for  the  School  of  Mines  and  Industries 
and  the  Agricultural  CoUegje.  The*  distinc- 
tive feature  of  this  school  is  that  only  half 
of  each  day  is  spent  in  the  class  rooms,  dur- 
ing the  other  half  the  pupils  receive  practical 
instruction  in  the  garden,  the  laboratory  and 
the  workshop.  In  Victoria  extra  and  ad- 
vanced subjects  are  taught  in  many  of  the 
public  schools  for  a  small  fee.  The  Chambers 
of  Commerce,  the  Bankers'  Institute  and  the 
Incorporated  Instittrte  ^  of  Accoutitants  hold 
periodic  examinations  in  commercial  and  al- 
lied subjects  which  have  a  stimulating  effect 
on  this  branch  of  education.  There  are  pri- 
vate schools  in  each  of  the  capitals  which 
provide  a  commercial  curriculum.  ^  Technical 
education,  being  a  special  need  in  a  new 
country  whose  resources  are  only  partially 
developed,  is  largely  undertaken  by  the  state. 
In  the  cities  and  in  many  of  the  towns, 
schools  of  design,  schools  of  mines  and  in- 
dustries, technological  museums  and  work- 
ingmen's  coUep^es  abound.  There  are  also 
numerous  agricultural  colleges.  In  several 
of  the  states  technical  schools  have  been  built 
and   equipped  by  private  munificence. 


In  the  capitals  are  art  galleries  containing 
many  works  by  famous  modern  artists  and 
sculptors.  In  connection  with  these  are  fine 
art  schools  where  instruction  in  painting, 
sculpture,  art, .  needlework  and  allied  subjects 
reaches  a  high  standard.  These  are  as  a  rule 
controlled  l^  boards,  in  some  cases  partly 
appointed  by  the  government  and  partly 
elected.  The  University  of  Sydney  was  es- 
tablished in  1852  and  that  of  Melbourne  in 
1855.'  South  Australia  followed  in  1874  the 
example  thus  set  and  Tasmania  founded  a 
university  in  1890,  and  recently  Western  Aus- 
tralia has  established  a  umversity.  These 
universities  are  supported  by  grants  from  the 
public  chest,  by  public  and  private  endow- 
ments and  by  fees.  The  Australian  univer- 
sities do  not  confer  degrees  in  divinity; 
odierwise  th^  resemble  and  are  in  no  way 
inferior  to  those  of  the  Old  World.  The 
universities  in  Adelaide  and  Melbourne  grant 
degrees  in  music  and  each  has  a  fully 
e(]fuipped  conservatorium  of  music.  In  all 
the  universities  women  are  admitted  to  de- 
grees and  to  the  full  privileges  of  graduates. 
The  universities  of  Sydney,  Melbourne  and 
Adelaide  grant  degrees  in  medicine  to  both 
sexes.  Consult  Anderson,  ^System  of  Educa- 
tion>  (1901)  ;  Barff,  <The  University  of  Syd- 
ney >  (1914),  and  Peacock,  ^System  of  Educa- 
tion>   (1901). 

John  Alexander  C^kburn, 
Formerly    Minister    of    Education  .m    South 
Australia. 

9.  LITERATURE.  Australian  literature 
may  be  said  to  be  a  thing  of  the  last  half  cen- 
tury. Previous  to  that  writers  were  busy  in 
Australia,  but  most  of  them  were  either  of 
foreign  birth  or  produced  work  that  can 
scarcely,  by  any  stretch  of  courtesy,  be  called 
literature.  Even  when  writers  of  Australian 
birth,  education  and  sympathies  began  to  write, 
they  practically  always  kept  their  faces  turned 
toward  London ;  for  few  native  publishers  cared 
to  encourage  native  writers  who  had  not  first 
secured  the  approbation  of  some  English  pub- 
lisher. This  condition  of  literary  affairs  was 
quite  natural  ^ven  the  conditions  existing  in 
Australia  practically  up  to  the  close  of  the  19th 
century.  The  island  continent  was  divided  into 
seven  distinct  parts,  which,  far  from  being 
united  in  national  sentiment,  were  cut  asunder 
from  one  another  as  completely  as  though  they 
had  been  separate  political  entities,  as,  to  all 
intents  and  purposes,  they  were.  This  provin- 
cial spirit  killed  all  national  sentiment,  without 
which  a  national  literature  is  impossible.  The 
educational  system  of  the  country  was  prac- 
tically in  the  hands  of  foreign-born,  and  all 
the  educational  and  literary  influences  at  work 
in  the  various  states  of  the  island  were 
European.  So  the  writers  of  Australia  but 
feebly  echoed  the  voices  of  the  master  singers 
from  the  home  land.  Naturally  such  writers, 
foreign-bom  and  educated,  failed  to  feel,  think 
and  express  themselves  as  Australians;  nor 
could  they  have  well  been  expected  to  when  the 
natives  failed  to  do  so  themselves. 

But  the  growth  of  population,  the  increase 
of  interstate  communication,  the  drawing 
closer  together  of  the  separate  state  entities 
following  the  establishment  of  the  (Common- 
wealth, and  the  gradual  increase  in  the  powers 
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of  the  Federal  le^slature»  coupled  with  the 
rsundly  expandinff  interests  of  the  country  as  a 
wnole,  all  tended  to  create  a  sense  of  nation- 
ality which  is  sensibly  reflected  in  the  youn^r 
Australian  writers.  Provincialism  exists  still; 
but  it  is  a  provincialism  from  which  all  the 
bitterness  of  past  local  rivalries  has  disappeared. 
The  localism  has  come  already,  in  a  few  short 
years,  to  accentuate  onl:^  the  local  color  that 
marks  each  individualistic  writer  and  to  give 
a  variety  to  Australian  literature  and  journal- 
istic work  that  has  served  to  call  the  attention 
of  the  English-speaking  world  to  the  best  of  it 
for  the  past  20  years.  Australian  critics  have 
strongly  condemned  this  spirit  of  localism 
without  apparently  realizing  that  it  is. distinctly 
a  different  localism  from  that  of  the  past,  and 
tiiat  its  leading  note  is  more  national  than  local. 
It  is  the  same  localism  that  animates  Scott  and 
Dickens  and  the  brilliant  3rounger  literary  lights 
of  Scotland  whose  strongly  reflected  locafism 
is^their  chief  charm. 

The  early  history  of  Australia  was  not 
favorable  to  literary  development.  The  island 
was  long  used  as  a  penal  colony  by  Great 
Britain.  Many  of  the  convicts  escaping,  over- 
ran the  southern  part.  This  population  was 
increased  by  sheep  farmers  ana  a  few  settlers 
on  the  coast  who  grouped  themselves  in  small 
towns  and  villages  around  the  ports.  These 
settlements  being  all  separated  from  one  an- 
other they  had  no  commimity  of  interests.  The 
discovery  of  gold  in  1851  attracted  to  the  island 
a  horde  of  adventurers  who,  while  they  added 
practically  nothing  to  the  national  feeling,  were 
the  means  of  attracting^  attention  to  the  country 
itself;  and  the  following  10  years  saw  a  very 
large  increase  in  population  throughout  the 
southern  and  southeastern  coast  country.  Many 
of  the  adventurers  brought  to  Australia  by  the 
gold  rush  were  educated:  men;  and  to  some  of 
these  we  owe  the  first  senous  attempts  at 
literature  in  Australia,  if  we  except  a  few  local 
writers  whose  woric  is  generally  of  a  very  poor 
character.  The  best  of  these  was  Barron  Field 
who  published  at  Sydney,  in  1819,  <  First  Fruits 
of  Australian  Poetry,  >  and  Lionel  Michael, 
whose  < Songs  without  Music>  was  issued  in  1857. 
Among  other  writers  of  this  earlier  literary 
period  who  sing  in  uncertain  tones  are  J.  D. 
Lang,  Henry  Parkes  and  W.  C.  Wentworth, 
the  best  of  whom  is  Wentworth  whose  ^Austral- 
asia^ is  well  known  in  Australia. 

The  real  active,  interesting,  hopeful  period 
of  Australian  literature  began  with  Adam 
Lindsey  Gordon  (1833-72),  who,  though  bom 
in  the  Azores,  came  to  South  Australia,  a  young 
Oxford  graduate  in  1853.  His  father,  an  army 
officer,  was  of  a  literary  turn  of  mind,  and  the 
boy,  who  was  early  well  versed  in  the  classics, 
was  widely  read  m  English  literature  before 
he  left  the  university.  He  was  an  ardent  ad- 
mirer of  Byron,  whom  he  had  already  success- 
fully imitated.  In  Australia  Gordon  was  two 
years  on  the  mounted  police ;  and  the  seven  fol- 
lowing years  he  was  a  horse  dealer  and  breaker 
and  became  champion  steeplechase  rider  of  the 
island.  He  was  by  temperament  a  man  of  ac- 
tion, and  the  more  popular  of  his  poems  abound 
m  movement,  in  the  action  of  the  life  he  led, 
which  he  liked  for  its  activity  and  hated  on  ac- 
count of  its  lack  of  social  advantages  and  in- 
tellectual  surroundings  and  opportunities.     A 


legacy  of  £7,000  suddenly  changed  Gordon's  life 
and  surroundings  and  he  became  a  member  of 
the  state  legislature,  where  success  came  to  him 
as  a  poet  and  cross-country  rider.  But  the 
legacy  was  lost  in  speculation  and  with  it  went 
Gordon's  business  interests  and  his  social  posi- 
tion. In  ill  health  and  out  of  work  he  took  his 
own  life  when  apparently  on  the  verge  of  ma- 
terial success.  Cordon  is  the  greatest  of  the 
Australian  poets.  His  verse  is  spontaneous, 
musical,  renned  and  natural.  He  has  such  a 
sensitive  ear  he  rarely  strikes  a  discordant  note 
and  he  has  the  genuine  gift  of  melodic  form. 
His  temperament  is  always  superior  to  his  sur- 
roundings and  his  literary  touch  is  certain  and 
self-possessed  yet  accompanied  with  emotional 
strength  and  restrained  passion.  But  he  is 
strongly  touched  with  classical  fatalism  and 
sombre  clouds  ever  han^  over  him  constantly. 
His  work  naturalh*  divides  itself  into  three 
classes:  Poems  of  action;  strange,  music- 
haunted  poems  of  fatalism  and  brooding  fancy ; 
and  poems  blending  action  with  his  mood  of 
brooding  melancholy,  in  which  he  attains  his 
highest  note.  Three  volumes  of  poems,  ^Sea- 
Spray  and  Smoke-Drift  >  and  ^Ashtaroth^ 
(1867),  and  <Bush  Ballads>  (1870)  constitute 
his  published  works.  Henr^  Clarence  Kendall 
(1842-^),  the  mad  Australian  poet  who  died 
in  an  asylum  for  the  insane,  is,  after  Gordon, 
the  best  of  the  native  poets.  ^  He  sings  in  a 
pure,  spontaneous  manner,  in  clear,  lyrical 
tones,  the  glories  of  Australian  forests,  hills 
and  plains.  He  loves  her  rivers  and  lakes  and 
his  verse  is  near  to  nature's  heart.  His  pub- 
lished works  include  ^ Songs  and  Poems,' 
^Songs  from  the  Mountains'  and  ^Leaves  from 
an  Australian  Forest.'  Like  that  of  Gordon  his 
verse  is  strikingly  spontaneous  and  natural. 
Alfred  Domett  (1811-87),  Premier  of  New 
Zealand,  who,  in  ^Ranolf  and  Amohia'  (1872) 
goes  to  the  Maori  for  his  subject  and  the  in- 
spiration for  a  forceful  narrative  poem,  was 
highly  praised  by  Longfellow,  Tennyson  and 
Browning.  Charles  Harpur  (1812-^)  has  pub- 
lished several  volumes  of  poems  in  which  he 
sings,  in  a  melancholic  minor  note  touched 
with  weird  fancy  upon  which  the  bushland  has 
placed  its  hand,  the  life  of  the  back  coimtry 
in  which  his  early  manhood  was  passed.  He  is 
known  as  the  bush  poet.  James  Brunton 
Stephens  (1835 — ),^  who  published  *  Convict 
Once'  in  London  in  1871,  was  better  known, 
until  recently,  than  (^rdon  or  Kendall,  though 
he  is  inferior  to  them.  He  was  quite  a  prolific 
writer.  George  Gordon  McCrae  (183S— )  who 
wrote  original,  though  rather  unfinished,  poems, 
on  native  Australian  legends  and  stories ;  Alex- 
ander-Sutherland (1852—),  D.  B.  W.  Sladen 
(1856 — ),  W.  P.  Reeves  (1857 — )  Victor 
Daley  (185&-1905),  A.  B.  Patterson  (1864—), 
Bernard  O'Dowd  (1866 — )  Will  Ogilvie 
(1869 — ),  Roderick  Quinn  (1869 — ),  Edwin 
J.  Brady  (1869 — )  are  among  the  best  known 
of  Australian  poets  after  those,  already  men- 
tioned. Daley  was  a  somewhat  restless  joui^ 
nalist  who  wrote  much  in  both  prose  and  verse 
for  Melbourne,  Sydney  and  other  papers.  He  is 
idealistic,  dreamily  sensuous^  suggesting  often 
more  than  he  says.*  ^  He  has  been  successful  in 
picturesque,  romantic  poetry,  love  verse  and 
humorous  fancies.  His  work  is  cosmopolitan 
in  tone  and  subject  and  occupies  a  high  place  t 
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among  writers  of  imaginative  literature  in 
Australia;  for  he  is  imaginative  rather  dian 
realistic  and  has  many  and  varied  strings  to  his 
lute.  <At  Dawn  and  Dusk>  (1897)  contains 
much  of  his  best  work,  the  greater  part  of 
which  is  still  scattered  through  the  files  of  many 
papers.  Brady  wrote  songs  of  the  sea  with  a 
swing  to  them  that  is  distinctively  Australian. 
Patterson  shares  with  Henry  Lawson  the  first 
place  as  popular  poet  to-day  m  Australia.  Both 
are  successful  novelists  as  well  as  poets.  Law^ 
son  especially  is  very  versatile  and  always  sug- 
gestive of  Australia.  There  is  scarcely  a  type 
or  feature  or  class  in  the  life  of  the  Common- 
wealth of  which  he  has  not  written.  He  looks 
upon  the  humorous  side  of  life  and  he  has 
given  us  a  view  of  Australia  distinct  from  that 
presented  by  other  writers.  His  work  is  un- 
even; but  it  contains  much  that  is  excellent, 
while  most  of  it  is  passable.  His  most  charac- 
teristic book  is  ^ While  the  Billy  Boils.'  Qiarles 
Allen  Sherard  (<A  Daughter  of  the  South,> 
1889),  J.  B.  O'Hara  (<Songs  of  the  South.> 
1891).  E.  B.  Loughran  (<Neath  Austral  Skies,> 
1894),  Edward  Dyson  (^Rhymes  from  the 
Mines.>  1896),  William  Gay  (<Sonnets,>  1896} 
and  other  poems,  Melville  Whyte,  Kenneth 
MacKenzie,  Patrick  Maloney  and  Robert  Rich- 
ardson have  also  contributed  to  the  making  of 
the  literary  activity  which  began  with  the  open- 
ing of  the  present  century  and  still  continues 
unabated  in  Australia. 

One  of  the  noticeable  features  of  the  pres- 
ent day  literary  movement  in  Australia  is  the 
prominent  part  being  played  in  it  by  women 
writers.  Louise  Mack,  a  journalist,  magazine 
writer  and  critic  of  note,  is  the  leading  spirit 
in  this  movement  of  the  Australian  woman 
toward  literature.  She  has  created  a  school  of 
her  own,  distinctly  feminine,  and  she  has  found 
scores  of  imitators,  all  of  them  inferior  to 
herself  in  talent,  imagination  and  vivacity.  But 
Miss  Mack  seems  to  be  growing  out  of  her 
own  school,  which  is  not  of  the  best,  into  bet- 
ter things  and  leaving  the  field  to  her  followers 
and  imitators,  who  appear  unable  to  follow  her. 
She  gives  signs  of  ridding  herself  of  her  news- 
paper mannerisms  and  giving  rein  to  her  in- 
nate delicacv,  tenderness,  artistic  restraint  and 
real  strength  of  >  subtle  imagination.  ^Dreams 
in  Flower, >  her  volume  of  published  verse, 
though  uneven  in  execution,  is,  at  times,  touched 
with  an  inspiration  that  promises  well  for  the 
future.  ^  Among  the  two  score  or  more  of 
women  in  active  literary  life  in  Australia,  Ethel 
Castilla,  Jessie  MacKay,  Ethel  Turner,  Inez  K. 
Hyland,  Dora  Wilcox  Henly,  Florence  Gay 
and  Dorothea  MacKellar  are  most  worthy  of 
mention.  All  of  them  have  done  good  work  in 
some  one  field  or  another.  Miss  Turner  ha* 
also  written  good  juvenile  stories. 

At  the  head  of  the  vounger  school  of  novel- 
ists in  Australia  is  Arthur  Hoey  Davis  ( ^Steele 
RuddO  who  has,  for  several  years,  been  one 
of  the  most  discussed  men  in  literary  life  in  any 
country.  He  has  broken  away  from  the  literary 
traditions  of  Australia  so  effectively  that  he  has 
raised  up  an  army  of  imitators.  He  writes 
vividly  of  the  interior  sections  of  the  country 
where  man  fights  an  uneven  fight  against 
nature.  He  is  a  humorist  ^nd  he  lays  the  local 
color  on  with  a  strong  brush.  He  treats,  in  a 
somewhat  fantastic  manner,  but  with  notice- 
able individuality  of  style,  a  crowded  gallery  of 


native  characters  and  types.  He  publishes  a 
ma^fazine  of  his  own  which  has  helped  largely 
to  mcrease  his  influence  over  the  younger  fit- 
erary  generation  of  the  Commonwealth.  The 
great  charge  laid  at  his  door  is  that  his  pre- 
tended realism  is  the  creation  of  his  own 
vivid  imajp^nation  and  that  he  gives  an  untrue 
picture  of  AustraUan  life  and  characters.  Be 
this  as  it  may,  he  has  wakened  literature  and 
pulled  it  out  of  the  rut  in  which  it  had  gone 
since  the  davs  of  Gordon,  and  he  has  turned  the 
attention  of  native  literary  men  to  the  great 
wealth  of  literary  material  at  home,  more  full 
of  interest,  life  and  originality  than  any  field 
heretofore  entered  in  AustraUa  during  the  pres- 
ent century.  Prose,  like  verse,  in  Australia,  has 
^one  through  a  long  apprenticeship  of  imita- 
tion and  worshipping  at  foreign  literaiy  shrines. 
From  1840  to  1860  Australia  went  throng^  a 
literary  phase  somewhat  like  the  American 
dime  novel,  Indian  and  Wild  West  literature. 
Its  literary  aspirants  for  prose  honors  were, 
for  the  most  part,  but  little  superior  to  the 
writers  of  this  American  dime  novel  output 
In  Australia,  however,  they  dignified  the 
period  with  the  name  of  school.  This  school 
helped  to  quicken  the  imagination  and  to 
create  an  interest  in  Australia,  if  not  in  things 
Australian.  It  dealt,  in  its  first  phase,  with 
escaped  convicts,  immigrants  with  a  shady  past, 
bushrangers,  gold  diggers,  highwaymen  and  the 
other  picturesque  and  lawless  characters  who 
then  made  up  a  fair  part  of  the  life  of  the 
island.  Hennr  Kingsle^,  an  Englishman  and 
brother  of  Charles  IGngsley,  after  several 
years*  residence  in  Austraha,  published,  in  1859, 
^The  Recollections  of  Geoffrey  Hamlyn,'  which 
is  credited  with  having  had  a  strong  salutary 
influence  upon  Australian  fiction.  L.  B.  Farjeon 
(<Grif,>  1869),  Marcus  Clarke  (1846-81,  ^For 
the  Term  of  His  Natural  Life,>  1874)  are 
among  the  few  names  of  this  early  literary 
movement  worthy  of  remembrance.  Farjeon 
depicted  vividJv  and  truthfully  the  night  life  of 
Melbourne,  while  Clarke  handled  the  convict 
system  in  a  manner  that  compelled  attention, 
not  only  at  home  in  Australia  but  in  the  coun- 
tries of  Europe,  into  the  languages  of  most 
of  which  his  novel  has  been  translated.  Charles 
Alexander  Brown  is  the  best  of  the  Australian 
novelists.  Under  his  pen  name  of  ^Rolf  Bold- 
rewood,>  he  has  written  a  series  of  novels 
which  show  the  life  of  Australia  of  the  latter 
half  of  the  19th  century  in  a  vivid  and  interest- 
ing manner.  ^Robbery  imder  Arms^  (1888) 
won  for  him  a  reputation  as  a  novelist  through- 
out the  English-speaking  world.  He  has  more 
than  a  dozen  works  of  a  like  nature  to  his 
credit.  A.  B.  Patterson  has  also  ventured  into 
this  field,  the  crudeness  of  the  life  of  which  he 
delights  in  depicting.  Louis  Becke,  too,  finds 
the  unpleasant  and  immoral  phases  of  Aus- 
tralian life  to  his  taste.  Guy  Boothby  (<The 
Beautiful  White  DeviP  and  ^Dr.  Nikola,> 
1896).  Walter  Jeffrey  (<By  Reef  and  Palm,> 
1896,  ^Pacific  Tales.>  <Child  Life  in  the  South- 
em  Seas,>  1897,  and  <The  Mutineer.>  1899)  arc 
the  legitimate  forerunners  of  the  modern  Aus- 
tralian school  of  fiction  headed  by  Davis,  who 
has  put  on  the  appearance,  at  least,  of  making 
true  and  realistic  pictures  of  representative  life 
in  the  interior  of  Queensland.  He  has  done 
Australian  literature  the  great  service  of  rid- 
ding it  of  the  crudities  and  questionable  pic- 
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tures  which  the  previous  native  novelists -were 
but  too  prone  to  present. 

Mrs.  G.  F.  Cross  (Ada  Cambridge  1854 ), 

though  not  a  native  of  Australia,  has  so  identi- 
fied herself  with  its  literary  life  that  she  may 
Justly  lay  claim  to  being  its  greatest  woman 
story  teller.  She  has  close  upon  a  score  of 
novels  to  her  credit.  They  are  cosmopolitan  in 
subject  and  vigorous  in  treatment.  In  the 
*  Three  Miss  Kings  >  she  depicts  vividly  life  in 
the  bush  country.  Mrs.  Campbell  Praed 
(1851 — )  has  been  even  more  prolific  than 
Mrs.  Cross,  her  published  novels  being  well 
over  a  score.  Thou^  she  has  been,  in  a  sense, 
popular,  here  stories,  owing  to  their  extreme 
pessimism,  are  not  pleasant;  but  thev  show 
power  of  character  delineation  and  character 
painting;  and  her  facility  of  invention  seldom 
limi>s.  Mrs.  Aeneas  Gunn  has  lately  achieved 
an  international  reputation  as  a  novelist  and 
her'  works  have  become  popular  in  the  United 
States,  England  and  Canada.  One  of  her  most 
characteristic  novels  is  <We  of  the  Never 
Never.  > 

Bibliofrapby.—  ^An  Austral  Garden^ ; 
< Australian  Ballads^  (in  Canterbury  Poets, 
London  1885-4H)) ;  <An  Anthology  of  Aus- 
tralian Verse*  (Melbourne  1913) ;  Buchanan, 
Alfred,  ^The  Real  Australia'  (London  1907), 
which  contains  chapters  on  literature;  Byrne, 
< Australian  Writers*  (London  1896) ;  (Jay, 
Florence,  ^In  Praise  of  Australia*  (London 
1912)  ;  Martin,  ^Beginnings  of  an  Australian 
Literature*  (London  1899) ;  Sladen,  <Au8tra]ian 
Poets,  1788-1888,  an  Anthology*  (New  York 
1890) ;  Stevens,  Bertram,  ed.,  *An  Anthology 
of  Australian  Verse*  (Sydney  1905)  ;  Turner 
and  Sutherland,  ^Development  of  Australian 
Literature*  (New  York  1898). 

J.  H.  CORNYN, 

Editorial  Staff  of  The  Americana. 

10.  RELIGION.  There  is  no  established 
Church  in  Australia.  All  religions  are  now  on 
an  equal  footing  so  far  as  the  governments  are 
concerned;  grants  in  aid  were  formerly  given 
by  the  leading  religious  bodies,  but  one  by  one 
the  states  relinquished  the  practice?  South 
Australia  led  the  way  in  this  abolition  in  1851,  a 
few  years  after  the  foundation  of  the  colony. 
Queensland,  in  I860,  shortly  after  the  assem- 
bling of  its  1st  Parliament,  limited  future  pay- 
ments to  the  clergy  actually  in  receipt  of 
g^rants ;  New  South  Wales  followed  suit  in  1862 
and  Victoria  in  1875.  Western  Australia  voted 
periodical  subsidies  until  1895,  when  future 
annual  payments  were  commuted  by  the  distri- 
bution of  two  grants  of  £17,715  each  in  that  and 
the  following  year  among  the  Anglicans,  Roman 
Catholics,  Wesleyans  and  Presbyterians,  which 
are  the  only  denominations  that  have  received 
state  aid  in  recognition  of  their  religious  work. 
The  members  of  these  four  Churches  constitute 
the  great  bulk  of  the  population  and  their  rela- 
tive numerical  strength  has  remained  almost 
constant  for  the  last  30  years.  The  Common- 
wealth is  debarred  from  legislating  in  respect  to 
religion.  Clause  116  of  the  Constitution  Act 
provides  that:  •The  Commonwealth  shall  not 
make  any  law  for  establishing  any  religion,  or 
for  imposing  any  religious  observance,  or  for 
prohibiting  the  free  exercise  of  any  religion, 
and  ^  no  religious  test  shall  be  required  as  a 
qualification  for  any  office  or  public  trust  under 


the  Commonwealth.*  In  the  convention  which 
framed  the  Federal  instrument  after  long  and 
earnest  debate  the  words  "humbly  relying  on 
the  blessing  of  Almighty  (jod*  were  inserted 
in  the  Preamble  to  the  Act  in  recognition  of  the 
deeply  religious  sentiment  of  the  people.  At 
the  census  of  1911  the  numbers  of  adherents 
of  the  various  denominations  in  the  Australian 
Commonwealth  were  given  as  follows: 

Church  of  England 1 ,710,443 

Roman  Cath^ 921.425 

Prert)yt«rian 558.336 

Methodist 547,806 

Baptist 97,074 

Consregational 74.046 

Lutheran 72,395 

Salvation  Army. 26, 665 

Various  other  Christian  denominations 266, 224 

Total 4.274,414 

Non-Christian  religion 36, 785 

Inde&iite 14,673 

No  religion 10,000 

Declined  to  state 83,000 

Australia  was  originally  included  for  ecclesi- 
astical purposes  in  me  province  of  Canterbury 
and  up  to  the  year  1836  was  attached  as  an 
archdeaconry  to  the  diocese  of  Calcutta.  For 
15  years  after  the  foundation  of  New  South 
Wales  the  only  denomination  recognized  by  the 
government  or  possessing  a  minister  was  the 
Church  of  England.  There  is  now  a  general 
Synod  of  this  Church  which  meets  everjr  five 
years  under  the  presidency  of  the  archbishop 
of  Sydney,  who  has  the  title  of  primate  of  Aus- 
tralia, although  each  state  preserves  its  auton- 
omy in  church  affairs.  Melbourne  and  Brisbane 
also  have  archbishops.  There  are  six  dioceses 
in  New  South  Wales;  five  in  Victoria;  four  in 
Queensland,  together  with  that  of  New  Guinea ; 
and  two  in  Western  Australia.  There  is  also 
the  diocese  of  Adelaide  in  South  Australia  and 
of  Tasmania.  The  Roman  Catholic  Church 
occupies,  so  far  as  numbers  are  concerned,  the 
second  place  in  each  of  the  states,  with  the 
exception  of  South  Australia,  where  the  Metho- 
dists are  numerically  stronger.  Its  organiza- 
tion in  Australia  as  elsewhere  is  superb.  At 
the  head  of  the  Church  stands  the  archbishop 
of  Sidney.  There  are  archbishops  in  Mel- 
bourne, Brisbane,  Adelaide  and  Hobart,  and  14 
bishops  in  the  six  states.  Until  1834  Australia, 
so  far  as  the  Roman  Catholic  Church  is  con- 
cerned, was  under  the  bishop  of  Mauritius. 
Sydney  was  in  that  year  constituted  a  see; 
eight  years  later  the  prelate  was  invested  with 
the  title  of  •Archbishop  of  Sydney  and  Vicar 
Apostolic  of  New  Holland.*  In  1885  the  arch- 
bishop of  Sydney  was  created  a  cardinal  and 
placed  at  the  head  of  the  Roman  Catholic 
Church  throughout  Australasia.  In  1876  Mel- 
bourne was  made  an  archidocese  as  were  also 
Adelaide  and  Brisbane  in  1887,  and  Hobart  a 
year  late.  The  cathedrals  of  Saint  Mary  in 
Sydney  and  Saint  Patrick  in  Melbourne  are 
especially  magnificent  structures.  The  Roman 
Catholic  Church  takes  a  prominent  part  in 
furthering  social  and  industrial  legislation  and 
in  temperance  work.  The  Wesleyan  Methodist 
Church  was  established  in  New  South  Wales 
in  1812,  at  a  class  meeting  attended  by  12  per- 
sons. Up  to  1855  this  Church  was  regarded  as 
a  mission,  but  in  that  year  it  was  constituted 
an  affiliated  conference.  In  1873  the  Austral- 
asian Wesleyan  Church  was  raised  to  the  rank 
of  an  independent  conference.    On  1  Jan.  1902,  t 
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the  Wesleyan  Methodist,  the  Primitive  Metho< 
dist  and  the  United  Methodist  Free  Churches 
of  Australia  and  New  Zealand  were  united 
under  the  name  of  the  Methodist  Church  of 
Australasia.  In  South  Australia  this  Church 
includes  25  per  cent  of  the  whole  population 
and  throughout  Australia  its  members  form  a 
compact,  enlightened  and  progressive  body, 
which  has  exercised  a  preponderating  influence 
in  promoting  temperance  legislation  and  meas- 
ures tending  toward  a  higher  plane  of  morality. 
The  Presbyterians  erected  in  1810  one  of  the 
first  places  of  worship  in  New  South  Wales. 
The  Presbyterian  Churches  in  all  the  states  are 
United  under  the  title  of  the  Presbyterian 
Church  of  Australia  in  a  General  Assembly 
which  meets  every  year  in  the  capital  cities  in 
rotation.  The  Church  in  each  state,  however^ 
acts  independently  in  local  administration  and  is 
autonomous  so  far  as  property  is  concerned. 
There  is  a  Union  of  the  Congregational 
Churches  in  each  state  federalized  in  the  Con- 
gregational Union  of  Australasia.  Thus  per- 
vading the  Churches  and  leading  to  interstate 
Unions  is  witnessed  the  same  synthetic  spirit 
which  was  materialized  in  Australian  Federa- 
tion. By  this  means  strength  is  acquired  with- 
out the  sacrifice  of  local  liberty,  for  a  Federal 
union  combines  firmness  with  fiexibility. 

The  youngest  and  one  of  the  most  active 
religious  bodies  in  Australia  is  the  Salvation 
Army.  It  started  in  South  Australia  in  1880 
and  two  years  later  officers  were  sent  from 
Adelaide  to  organize  forces  in  Victoria,  New 
South  Wales  and  Tasmania,  and  in   1886  to 


11.  INDUSTRIES   AND   COMMERCE. 

Manufactories. —  For  many  years  Australia 
relied  chiefly  on  its  raw  products  for  its 
wealth,  but  recently  steady  progress  has  been 
made  with  its  manufacturing  industries,  and  at 
the  present  time  over  250,000  men  and  more 
than  82,000  women  find  employment  in  what 
are  ordinarily  termed  factories,  as  well  as  a 
large  number  of  others  in  smaller  establish- 
ments. 

The  most  rapid  increase  in  the  manufactur- 
ing industry  has  taken  place  during  the  past 
few  vears  —  in  fact  between  1894  and  1917 
the  hands  employed  increased  from  133,- 
631  to  320,922,  an  increase  of  nearly  10,000 
per  annum,  as  compared  with  an  increase  of 
only  2,800  per  year  during  the  10  years  previous 
to  1894,  the  growth  of  the  factory  employees 
being  proportionately  far  greater  than  that  of 
the  population. 

As  regards  the  manufacturing  industry  gen- 
erally, the  population  of  the  continent  is  at 
present  hardly  sufficient  to  maintain  a  large 
manufacturing  population,  while  its  distance 
from  other  market  places  is  at  some  disad- 
vantage as  regards  the  export  of  manufactured 
products.  The  total  horse-power  of  machin- 
ery used  in  the  factories  amounts  to  over  440,- 
000,  the  increased  use  of  electricity  in  recent 
years  being  accountable  for  a  rapid  addition  in 
such  power. 

The  following  table  shows  the  number  of 
establishments  and  the  hands  employed  in  each 
state  of  the  Commonwealth  in  factories  and 
works  emplo3ring  four  hands  and  over: 


1915 

New  South 
Wales 

Victoria 

Queensland 

South 
Australia 

West 

Australia 

Tasmania 

Bstablishments 

Bmploy«es 

5,268 
116.462 

5.413 
113.834 

1.838 
42.363 

1.323 
26.874 

1.301 
10.981 

623 
9.784 

Queensland;  operations  in  Western  Australia 
were  commenced  in  1891.  At  first  the  officers 
of  the  Army  met  with  much  ridicule  and  some 
ill-treatment  but  the  earnest  and  effective  man- 
ner in  which  they  grappled  with  the  problems 
of  social  reform  soon  reconciled  the  public  to 
their  methods.  Persecution  gave  way  to  popu- 
larity, and  the  work  of  the  Army  is  now  ap- 
plauded by  all  classes.  The  Prison  Gate  Brig- 
ade reclaims  many  criminals,  and  does  such 
good  service  in  diminishing  crime  that  several 
of  the  state  governments  give  a  grant  in  aid 
of  its  operations.  The  headquarters  of  the 
Army  are  in  Melbourne  and  tihe  officer  com- 
manding in  Australia  has  the  rank  of  a  com- 
missioner. There  are  colonels  and  brigadiers 
in  each  state. 

The  several  churches  in  Australia  are  ani- 
mated by  those  friendly  and  tolerant  sentiments 
which  are  die  natural  offspring  of  freedom.  An 
interchange  of  pulpits  is  not  infrequent.  On 
Empire  <by  in  1906  a  special  service  was  ar- 
ranged at  Saint  Paul's  Cathedral,  Melbourne, 
in  which  the  president  of  the  Methodist  Con- 
ference and  the  minister  of  the  principal  Pres- 
byterian Church  took  part. 

John  Alexander  Cockburn, 
Formerly  Minister   of  Education   in   South 
Australia, 


In  Queensland  the  two  principal  manufac- 
turing industries  are  sugar  refining  and  meat 
preserving,  and  of  the  total  number  of  people 
employed,  about  12  per  cent  find  employment  in 
these  two  industries. 

The  total  output  of  all  factories  in  Australia, 
exclusive  of  those  engaged  in  the  production  of 
butter,  cheese  and  bacon,  figures  of  which  are 
included  in  the  pastoral  industry,  amotmts  to 
£166,405,923,  of  which  £99,778,884  represents  the 
value  of  material  and  fuel  used,  and  about 
£66,627,039  the  value  added  in  the  process  of 
treatment. 

The  following  table  gives  the  class  of  in- 
dustries which  give  employment  to  people  in 
the  Commonwealth: 

Hands 
Class  at  Industry  employed 

Traating  raw  material  the  product  of  pastoral 

nursiuts 9,4W 

Oils  and  fats,  animal,  vegetable,  etc 2,091 

Processes  in  stone,  day.  glass,  etc 13,794 

Working  in  wood ^' '^ 

Metal  works,  mochmery,  etc 68.839 

Connected  with  food  and  drink,  etc 49,882 

Clothing  and  textile  fabrics  and  materials 84,237 

Boo^,  paper,  printing  and  engraving 26,013 

Other  industries 51,104 

Total 337,101 
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Tanning,  fell-mongering  and  wool  scourinit 
afford  the  largest  amount  of  employment  among 
the  industries  in  class  1,  and  this  can  be  readily 
understood,  seeing  that  the  pastoral  industry 
is  still  the  greatest  in  the  Commonwealth. 

In  class  2  the  manufacture  of  soap  and 
candles  is  increasing  rapidly. 

In  class  3  the  manufacture  of  bricks  and 
tiles  is  the  most  important,  about  65  per  cent 
of  those  engaged  in  this  class  being  employed 
in  that  industry. 

In  class  4  it  can  be  readily  understood  that 
with  the  inmiense  forests  of  valuable  timber, 
the  saw  mill  is  the  most  important  of  wood- 
working establishments,  and  about  70  per  cent 
of  those  employed  in  that  section  are  in  saw 
mills. 

Class  5  included  a  great  number  of  persons 
employed  in  the  engineering  works  of  the  re- 
spective state  government  railway  and  tramway 
workshops.  Also  workers  in  smelting  establish- 
ments for  the  extraction  of  ore,  though  these 
employed  in  quartz  batteries  are  not  classified 
as  factory  hands  in  Australia.  There  are  sev- 
eral important  establishments  for  the  manu- 
facture of  agricultural  implements,  and  at 
Gawler,  in  South  Australia,  and  in  Melbourne, 
the  capital  of  Victoria,  iinportant  agricultural 
implement  works  have  been  founded.  To  an 
Australian  firm  is  due  the  credit  of  inventing 
that  great  labor-saving  appliance,  the  ^Complete 
Harvester.* 

In  industries  connected  with  food  and  drink, 
butter,  cheese,  meat  preserving,  sugar  mills  and 
breweries  employ  a  great  number  of  hands, 
while  flour  mills,  aerated  water  factories,  bis- 
cuits and  other  articles  required  for  k>cal  con- 
sumption also  employ  a  great  number  of 
persons. 

Factories  connected  with  clothing  and  tex- 
tile fabrics  offer  more  employment  than*  any 
other  section^  and  here  the  females  employed 
largely  outnumber  the  males.  Victoria  shows 
the  greatest  development  in  this  industry,  and 
during  the  last  few  years  the  manufacture  of 
wool  has  made  considerable  progress  in  the 
various  states. 

Speaking  of  wages  generally,  Ausfralia  pays 
its  employees  high  wages  compared  to  other 
countries,  while  the  genial  climate  and  general 
healthy  conditions  of  life  make  living  dieap 
compared  to  other  countries  of  the  world. 

During  the  last  few  years  a  system  of  in- 
dustrial legislation  has  come  into  force  in  most 
of  the  states,  which  brings  about  better  con- 
ditions of  work,  cleanliness,  air  space,  sanita- 
tion, etc.  Australian  factories,  as  a  rule,  are 
well  built  and  roomy.  The  day's  work  is  gen- 
erally limited  to  ei^ht  hours  with  extra  pay- 
ment, for  overtime  in  cases  of  need.  Wages 
boards  have  also  been  appointed  for  many  of 
the  principal  industries,  and  to  prevent  strikes 
and  lock-outs  courts  of  conciliation  and  arbi- 
tration have  been  established. 

Taking  the  Commonwealth  as  a  whole,  the 
latest  records  show  that  in  industries  controlled 
by  wages  boards  the  average  earnings  of  male 
workers,  21  years  old  and  upward,  is  £2  15s.  7d. 
per  week,  and  of  fetnales,  £1  7s.  5d.  per  week, 
the  average  wage  in  industries  not  so  regelated 
beine  about  2/  per  week  less. 

Pastoral  Industry.— The  pastoral  industry 
plays  the  most  important  part  in  the  resources 


and  wealth  of  Australia.  At  the  close  of  1915 
Australia  had  69.693,375  sheep,  9,993,743  cattle, 
5,392.566  horses  and  758,962  pigs. 

Nothing  is  more  marvelous  than  the  prog- 
ress of  the  pastoral  industry.  In  the  year  1800 
there  were  only  6,124  sheep.  1,044  head  of  cattle, 
203  horses  and  4,017  pigs  in  the  whole  of  Aus- 
tralia, but  it  is  since  1850  that  the  greatest 
progress  has  been  made,  and  from  that  date 
the  value  of  the  wool  alone  which  has  been 
exported  has  amount  to  £880,000,000  sterling. 

The  first  sheep  imported  were  from  the  Cape 
of  Good  Hope,  and  in  1823  and  1825  further 
lots  of  Spanish  sheep  were  introduced.  In  some 
respects  the  climate  of  Australia  changed  and 
improved  the  character  of  the  Spanish  fleece. 
The  wool  became  softer  and  more  elastic  and 
increased  considerably  in  length.  The  average 
weight  of  a  fleece  has  increased  remarkably, 
and  while  in  1861  the  average  weight  of  a  New 
South  Wales  fleece  was  onljr  3.^  pounds  i^r 
sheep,  the  present  average  weight  is  7.3  pounos. 

In  recent  years  there  has  been  a  tendency 
to  divide  the  shttp  into  smaller  flocks.  In  New 
South  Wales  for  mstance  there  are  17,361  sheep 
owners  as  compared  with  14,033  10  years  pre- 
vious, while  the  average  size  of  a  flock  is  now 
1,650  as  against  4,050  at  a  former  period.  Of 
the  total  number  of  the  sheep  in  Australia  about 
95  per  cent  are  merinos.  On  the  coastal  dis- 
tricts, however,  where  merino  sheep  do  not  do 
so  well,  the  rearing  of  cross-bred  and  long  wool 
sheep  is  increasing  and  these  are  specially  valu- 
able for  the  meat  they  produce.  It  is  interesting 
to  note  that  at  the  present  time  Australia  carries 
one-fifth  of  the  total  sheep  in  the  world. 

The  export  of  wool  brings  an  immense 
amount  of  money  to  the  Conunonwealth  and  in 
1913  returns  for  the  Commonwealth  were 
£36,277,000. 

The  production  of  wool  for  the  fiscal  year 
ending  30  June  1916  was  large  and  the  prices 
set  new  records  for  Australasia.  The  number 
of  bales  exported  from  the  different  states  of 
the  Commonwealth  was  as  follows :  New  South 
Wales,  840,515;  Victoria,  342,476;  Queens- 
land, 258,122;  South  Australia.  92.654;  Western 
Australia,  73,564;  and  Tasmania,  11.928.  Ship- 
ments from  New  Zealand  amounted  to  510,656 
bales,  making  a  total  for  Australasia  of  2,129,- 
915  bales,  against  2,137,702  bales  for  1914-15, 
There  was  a  decrease  of  more  than  12,000.000. 
sheep  in  the  Australasian  flocks  during  the  year.' 
The  gross  proceeds  from  the  sale  of  wool  in 
Australia  and  New  Zealand  were  $145,525,537, 
an  average  of  $80.50  per  bale,  in  1915-16,  com- 

gared  with  $96,077,100,  an  average  of  $62.19  per 
ale,  in  1914^15.  The  average  is  the  highest 
yet  realized  in  the  colonial  market.  When  the 
British  government  took  over  the  remaining 
Australian  wool  clip  in  November  1916,  there 
was  doubt  whether  the  high  prices  would  be 
maintained,  but  the  reports  of  the  appraisers 
allayed  this.  The  value  of  Australian  wool 
purchased  by  Great  Britain  will  exceed  $100,- 
000,000.  Although  the  removal  of  the  embargo 
permitted  shipments  of  burry  wools  to  America, 
it  is  likely  that  the  demands  from  Great  Britain 
will  require  practically  the  entire  clip. 

Cattle. —  Owing  to  the  more  profitable  char- 
acter of  sheep  farming,  cattle  breeding  in  the 
Australian  states  is,  with  the  exception  of 
Queensland,  second  to  that  of  sheep.    The  f  ol-  j 
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lowing  table  shows  the  number  of  cattle  in  the 
various  states  at  the  end  of  1916: 

State 

New  South  Wales 2,405,000 

Victoria 1 .  043 ,  604 

Queensland 4, 780,893 

South  Australia 226,565 

West  Australia 821.048 

Tasmania 169.575 

Northern  Territory 483,961 

Total 9,930,646 

Horses. —  Considerable  attention  has  been 
paid  to  the  breeding  of  horses  and  at  an  early 
period  the  stock  of  colonial-bred  horses  was 
improved  by  the  importation  of  Arabian  and 
other  breeds.  The  following  table  shows  the 
number  of  horses  in  the  different  states  in  1916 ; 

State 

New  South  Wales 720.000 

Victoria 493. 779 

Queensland 686.871 

South  Atistralia 253,333 

West  Australia 163.006 

Tasmania 41 ,422 

Federal  Territory 19.9S7 

Total 2.378.368 

There  is  a  considerable  demand  in  India  for 
Australian  horses  and  as  a  rule  between  6^000 
and  7,000  are  exported  annually  to  India,  valued 
at  from  £80,000  to  £85,000. 

Angora  Goats.^  Considerable  attention  has 
been  given  during  the  last  few  years,  especially 
in  Queensland  and  New  South  Wales,  to  the 
production  of  mohair  and  considerable  numbers 
of  pure-bred  angoras  have  been  imported  from 
the  United  States.  The  goat  thrives  admirably 
in  the  warm  dry  climate  of  Australia  and  it 
seems  likely  that  in  the  near  future  the  export 
of  mohair  will  show  considerable  increase.  At 
the  present  time  there  are  about  262,000  goats 
depastured  in  Australia. 

Camels.—  In  some  of  the  states  camels  are 
employed  for  the  carriage  of  wool  and  other 
produce.  In  the  Commonwealth  as  a  whole  the 
number  of  camels  is  more  than  10,000. 

Pastoral  Returns. —  The  annual  return 
from  the  pastoral  pursuits  in  1915  was  £60^265,- 
000,  of  which  total  sheep  contributed  about 
58  per  cent.  The  greater  part  of  the  sheep  in- 
dustry is,  of  course,  the  return  from  wool  and 
skins.  The  value  of  wool  consumed  locally  is 
not  more  than  £250,000. 

Frozen  Meats.-— A  rapid  increase  in  live 
stock  in  Australia  in  favorable  seasons  makes 
the  question  of  disposing  of  the  surplus  material 
of  serious  consequence.  In  1882  the  firs.t  ship- 
ment of  frozen  mutton  from  Australia  to  Great 
Britain  was  tried.  In  1916  £9,116,663  worth  of 
frozen  meat,  including  £1,270,707  worth .  of 
frozen  mutton  and  £724,624  worth  of  hares  and 
rabbits  were  exported  from  Australia  over  sea. 

S Queensland  exports  large  quantities  of 
ed  and  frozen  beef,  the  total  amounting  to 
about  £1,000,000  worth  annually.  Much  of  this 
is  sent  to  the  other  states  and  is  not  included  in 
the  oversea  exports.  New  South  Wales  exports 
chiefly  frozen  mutton,  which  varies  in  value 
from  about  £200,000  to  £500,000  annually.  Vic- 
toria also  exports  large  quantities  of  frozen 
mutton  and  beef,  while  South  Australian  lambs 
are  highly  prized  in  the  British  markets.  The 
export  of  canned  meat  was  valued  at  £500,955. 
Dairy  Farming.— -  The  introduction  of  Ae 


factories  system  at  convenient  centres  in  Ausr 
tralia  has  caused  rapid  extension  in  this  indus- 
try. Immense  quantities  of  butter  are  now 
exported  to  Great  Britain,  in  1916  the  export 
amounting  to  £1,117,629  sterling.  The  total 
amount  of  the  dairy  products  of  Australia  for 
1916  was  valued  at  £21.562,000. 

Forestry. —  Australia  is  chiefly  famous  for 
its  hardwood  timbers,  the  export  of  which  is 
now  a  considerable  industry.  In  4916  the  total 
exports  from  Australia  amounted  to  £396,337,  of 
wluch  West  Australia  exported  the  greater  part. 
The  present  annual  value  of  the  timber  industry 
of  the  Commonwealth,  that  is  of  the  rough  tim- 
ber as  it  leaves  the  forest  saw  mills,  is  about 
£3,000,000  sterling.  In  West  Australia  alone  the 
forests  of  marketable  timbers  are  estimated  to 
cover  about  21,000,000  acres.  The  governments 
of  all  the  states  have  a  number  of  reserves 
where  the  young  timber  is  conserved  so  that 
the  source  of  supply  can  be  maintained. 

Jarrah  is  the  chief  timber  exported,  its  prin- 
cipal use  being  for  wood-blocks,  piles,  railway 
sleepers,  etc.  The  wattle  tree  grows  well  in 
most  parts  of  Australia,  from  the  baric  of  which 
large  quantities  of  tanning  material  are  pro- 
duced. There  are  various  spedes  of  eucalyptus 
from  which  is  distilled  the  famous  eucalyptus 
oil  which  has  a  considerable  value  for  medicinal 
purposes.  Some  of  the  fine-grained  woods  are 
also  very  beautiful  and  much  used  for  decora- 
tive purposes.  The  karri  is  probably  the  finest 
tree  of  the  Australian  forests,  and  sometimes 
run  to  over  30  feet  in  circumference  at  three 
feet  from  the  ground  and  up  to  150  feet  from 
the  ground  to  the  first  branch.  Other  prime 
timbers  are  ironbark,  tallow  wood,  spotted  ^m, 

grey  box,  mahogany,  blackbutt,  etc  Besides 
ard  woods  there  are  beautiful  cabinet  woods, 
viz.,  cedar,  rosewood,  redbean,  silky  oak,  black- 
wood,  etc. 

Agricultnre.— Judging  by  the  experience  of 
the  past  30  years,  Australia  appears  to  be  on 
the  threshold  of  vast  agricultural  developments. 
Up  to  1871  only  2,345,922  acres  were  under  crop 
in  the  Commonwealth,  but  in  1916  this  had  in- 
creased to  15,651.974  acres.  Of  the  cultivated 
land  90  per  cent  lies  within  the  borders  of  New 
South  Wales,  Victoria  and  South  Australia. 
The  following  table  shows  the  area  cultivated 
in  the  various  states: 

New  South  Wales 4,806,627 

\^ctoria 7 ,  070. 000 

Queensland 650, 000 

South  Australia 4,612. 274 

West  Australia 1,867.547 

Tasmania 333,334 

Federal  Territory. . , 5, 143 

Total 19.346.925 

As  in  most  new  countries  where  the  pioneer 
farmer  needs  a  quick  return  from  his  land, 
wheat  is  the  principal  crop  and  nearly  67  per 
cent  of  the  cultivated  land  is  sown  to  wheat 
The  area  under  wheat  for  grain  in  the  various 
states  in  1916  was  as  follows: 

State  Acres 

New  South  Wales 2,758.024 

Victoria 3.680.000 

QtMensland 93, 703 

South  Australia 2,502.630 

West  Australia 1 .  734. 117 

Tasmania 48.642 

Total 10,817,116 
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In  1915  the  3aeld  of  wheat  for  the  Common- 
wealth amounted  to  125,000,000  bushels.  The 
other  crops  of  most  importance  are  hay,  oats 
and  maize. 

The  Commonwealth  requires  about  30,000,000 
bushels  of  wheat  annually  for  home  consump- 
tion and  seed  and  a  production  of  125,000,000 
leaves  about  95,000,000  bushels  annually  for 
export. 

The  average  yield  of  wheat  in  Australia  may 
be  taken  at  about  10  bushels  per  acre.  This 
appears  low  judging  by  the  standard  of  many 
other  countries,  but  a  bare  statement  of  average 
is  misleading,  as  in  Australia  the  cost  of  pro- 
duction is'  relatively  very  low.  In  ordinary 
districts  the  expenses  of  ploughing,  seed  and 
sowing  and  harvesting  the  wheat  amounts  to 
from  15/  to  20/  per  acre,  so  that  a  yield  of  10 
bushels  at  3/  a  bushel  means  a  return  of  from 
10/  to  15/  an  acre  out  of  which  to  pay  the  other 
expenses. 

In  South  Australia  the  conditions  of  cultiva- 
tion are  even  more  favorable  than  the  above 
indicates,  and  with  a  smaller  yield,  wheat  grow- 
ing is  bound  to  be  very  profitable.  The  present 
comparatively  low  yields  are  largely  due  to  the 
fact  that  immense  areas  are  put  under  crops  by 
individual  farmers.  In  consequence,  the  culti- 
vation and  harvesting  methods  are  not  carried 
out  so  thoroughly  as  in  older  countries  of  the 
world.  With  smaller  areas  and  better  farming, 
far  higher  averages  will,  it  is  believed,  be  ob- 
tained in  the  future.  The  following  tables  show 
the  average  area  and  yield  of  some  of  the  other 
principal  crops : 


West  Australia  and  South  Australia.  By  sink- 
ing artesian  bores  supplies  of  water  are  brought 
to  the  surface  from  underground  sources  which 
exist  in  the  Tertiary  drifts  and  the  Cretaceous 
beds. 

In  New  South  Wales  one  of  these  wells  has 
a  daily  flow  of  1,750,000  gallons,  the  depth  of 
the  bore  being  2,029  feet.  Over  50  artesian 
bores  have  been  successfully  sunk  in  South 
Australia,  the  greatest  daily  flow  amounting  to 
1,200,000  gallons.  These  bores  give  excellent 
water  for  stock  purposes  and  are  also  used  in 
many  cases  for  irrigating  crops. 

Mineral  Resources.— Most  metals  of  eco- 
nomic value  are  found  in  Australia.  Gold  is 
found  in  all  the  states  and  in  1823  the  first  dis- 
covery of  the  precious  metal  was  made.  In 
1851  and  1852  important  discoveries  were  made 
in  New  South  Wales,  Victoria,  South  Australia 
and  Tasmania  and  attracted  a  rush  of  popula- 
tion. A  little  later  gold  was  found  in  Queens- 
land and  the  last  of  the  states  in  which  exten- 
sive deposits  were  found  was  West  Australia. 
So  important  did  these  deposits  prove  that  in 
1905  the  output  of  West  Australia  was  more 
than  equal  to  all  the  other  Australian  states 
together. 

The  following  table  shows  the  gold  won  in 
Australia  up  to  the  end  of  1915  and  the  return 
for  the  year  1915 : 

Total  Yield,  1915 

£  Ounces 

Total 572.487,653         8.270.339 

Silver, —  Australia  is  rich  in  silver  and  it  is 


Acres.  1915-16 


Maize 

Oata 

Hay 

Sugarcane 

Vines 

Total  for  Coinflion wealth 

339.781 

724,576 

3.530,180 

148,328 

164,449 

60,985 

Agkicultubal  Production 

' 

Maize 

OaU 

Hay 

Potatoes 

Sugarcane 

Wine 
1912-13 

Xotal  for  Commonwealth 

Bualwla 
8,445,561 



Bushels 
16»603,281 

Tons 
5,620,311 

Tons 
357,614 

Tons 
1.310.264 

Gallons 
2,875,300 

Large  areas  are  also  under  orchards  in  the 
various  states  of  the  Commonwealth,  the  total 
being  216,000  acres.  Victoria  heads  the  list 
with  67,000;  New  South  Wales  51,000.  and 
South  Australia  24,000.  The  export  of  apples, 
oranges  and  dried  fruits  to  Great  Britain  has 
been  commenced  and  promises  to  develop  into 
an  important  industry. 

All  the  governments  give  considerable  at- 
tention to  agricultural  education  and  have  estab- 
lished agricultural  colleges  and  experimental 
farms  where  practical  and  scientific  agriculture 
is  taught 

In  most  of  the  states  also  arrangements  are 
made  by  the  government  to  advance  money  to 
assist  farmers  at  low  rates  of  interest. 

Irrigation. —  The  necessity  for  providing 
water  for  stock  and  irrigation  in  the  dry  parts 
of  Australia  induced  the  respective  governments 
to  spend  a  good  deal  of  money  on  water  con- 
servation and  artesian  boring.  Cretaceous  beds 
extend  over  large  areas  of  New  South  Wales, 


found  in  all  the  states  either  alone  or  in  the 
form  of  sulphides,  chloride,  bromide,  iodide^ 
chloro-bromide  of  silver  and  antimonial  and 
arsenical  ores  and  argentiferous  lead  ores.  In 
the  latter  the  largest  deposits  of  metal  are 
found. 

Prior  to  1882  the  ontput  of  silver  in  Aus- 
tralia was  small,  but  with  the  opening  up  of 
the  Barrier  mines  at  Broken  Hill,  close  to  the 
boundary  of  New  South  Wales  and  South 
Australia,  rapid  advances  took  place.  The  fol- 
lowing table  shows  the  output  of  silver  and 
silver  lead  in  Australia  up  to  the  close  of  1915 
and  for  the  year  1915: 

Silver  and  silver-lead 
£  £ 

Total 82.266.333       3.514.254 

Copper. —  The  production  of  copper  in  Aus- 
tralia in  1915  amounted  to  ^3,035,890. 

Tin  is  also  found  in  payable  quantities  in 
many  parts  of  Australia,  the  production  in  1915 
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amounting  to  £806,641.  Iron  is  distributed 
throughout  the  Commonwealth  and  at  Lithgow, 
in  New  South  Wales,  where  iron  and  coal  de- 
posits lie  alongside  each  other,  a  commencement 
has  been  made  to  smelt  the  ore.  Tasmania  has 
enormous  deposits  situated  near  the  Blyth  River. 
Other  minerals  widely  diffused  throughout  Aus- 
tralia are  antimony,  bismuth',  manganese,  plati- 
num, tellurium,  lead,  wolfram  and  a  number  of 
earth  colors.  The  annual  production  of  such 
other  minerals  amounts  to  about  £1,000,000. 

Coal. —  Coal  was  first  discovered  in  New 
South  Wales  in  1797.  Since  that  time  it  has 
been  proved  that  nature  has  bountifully  sup- 

?lied  Australia  with  mineral  fuel.  Black  coal 
orms  one  of  the  principal  mineral  resources  of 
New  South  Wales.  The  total  output  of  coal  in 
1915  reached  £4,277,592. 

Brown  coal  or  lignite  occurs  principally  in 
Victoria  but  it  is  much  inferior  to  ^e  black 
coaL  Good  coal  has  been  found  in  West 
Australia,  while  in  Queensland  the  extent  of  the 
coal  fields  is  practically  unlimited  —  over  24,000 
square  miles  of  coal  measures  having  already 
been  explored.  Tasmania  also  has  important 
carboniferous  formations. 

Marble  of  high  Quality  is  found  in  many 
)>arts  of  Australia,  while  the  finest  opal  known 
IS  obtained  in  the  Upper  Cretaceous  formation 
near  Wilcannia,  New  South  Wales.  The  out- 
put of  opals  from  Australia  up  to  1913  amounts 
to  £1,534,895.  Other  gemstones,  including 
emeralds,  sapphires,  rubies,  etc.,  are  found  in 
various  parts,  while  diamonds  are  found  in 
New  South  Wales,  Victoria,  Queensland  and 
South  Australia,  though  only  in  the  first  named 
are  the  diamond  drifts  worked  conunercially. 

Commerce.— The  external  trade  of  Aus- 
tralia is  increasing  rapidly  as  the  following  table 
shows: 

Year  ImparU  Szporti  Total  trade 

1861 £17.562.960      £17,399,656      £34.962.616 

1881 29.031,131         27.528,583        56.559.714 

1901 42.433,811         40,696.172         92.129.983 

1905 38,407.579        56.750.347         95.157.926 

1906 49.786.798         64.311.058       114.097.856 

1913 79.749,000         78.572.000         58,321.000 

1914 70.693.200         62.855.200       133.548.400 

1915 67,640.000         61,280.000       128.920,000 

1916 79,740,000         81,720,000       161.480.000 

The  external  trade  of  the  Commonwealth 
amounts  to  £32.  i^  per  head  of  population, 
which  is  nearly  four  times  that  of  the  United 
States  and  considerably  greater  than  that  of  the 
United  Kingdom. 

Of  the  total  trade  52  per  cent  iU  1913  was 
with  Great  Britain,  12  per  cent  with  other  parts 
of  the  British  empire  and  36  per  cent  with 
foreign  countries.  The  trade  of  Australia 
shows  a  considerable  diversion  in  recent  years 
from  Britain  to  foreign  countries.  In  fact 
nearly  one-third  of  imported  goods  arc  now  of 
non-British  origin  as  compared  to  one-fourth 
a  few  years  ago,  and  of  the  exports  over  two- 
fifths  are  sent  to  non-British  countries  compared 
with  one- tenth  in  1885,  The  chief  cause  of  this 
is  the  establishment  of  direct  and  rapid  com- 
munication between  Germany,  France,  Belgium, 
Japan  and  the  United  States  with  Australia. 

In  the  exports  the  same  tendency  is  notice- 
able^ in  20  years  the  percentage  to  Great  Britain 
havmg  fallen  from  74.91  per  cent  to  44.30  while 
exports  to  foreign  countries  have  increased  to 
43.67  per  cent. 


Shipping.—  In  1913  the  total  number  of  ves- 
sels in  die  oversea  trade  entering  and  clearing 
Commonwealth  ports  was  3,985,  of  10,601,948 
tons. 

Since  1904  Australian  shipping  has  increased 
considerablv,  both  in  the  total  tonnage  entered 
and  cleared  and  the  number  of  vessels  engaged 
in  oversea  commerce.  This  progress  has  not 
been  so  great,  however,  as  to  materially  alter 
the  balance  of  trade.  Australia  being  chiefiy  an 
agricultural  cotmtry,  no  great  or  sudden  rise  in 
its  exports  is  to  be  expected.  Yet,  were  it  not 
for  this  fact,  the  general  rise  in  shipping — and 
especially  the  increase  in  the  number  of  vessels 
clearing  and  entering  in  recent  years  —  would 
be  but  normal  and  in  keeping  with  the  country's 
general  advance. 
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Sir  Timothy  Augustine  Coghlan, 
Agent-General  for  New  South  Wales. 
12.  FINANCE.  In  matters  of  finance,  as 
well  as  in  man^  other  things,  Australia  presents 
a  most  interestmg  field  for  study.  Sprung  from 
a  splendid  body  of  pioneers,  who  had  been 
brave  and  enterprising  enough  to  quit  the  old 
home-land,  with  all  its  tender  associations,  the 
colonists  have  wrought  wonders.  Untram- 
meled  by  any  undue  preference  for  the  old 
wavs  and  with  ample  scope  for  bold,  not  to  say 
audacious,  experimenting,  the  spirit  of  enter- 
prise, inherent  from  their  fathers  strong  in 
them,  the  second  generations  of  the  setuers, 
who  are  the  Australians  of  to-day,  have 
striven  to  put  into  practice,  and  by  no 
means  without  success,  some  theories  which 
have  elsewhere  remained  merely  theories. 
In  their  systems  of  land  settlements,  their 
state  ownership  of  such  undertakings  as 
railways,  tramways,  water  works,  etc.,  and  in 
schemes  of  taxation,  to  say  nothing  of  other 
matters  of  finance,  they  have  sometimes  dis- 
carded precedent  and  nave  no  reason  to  be 
ashamed  of  the  results  which  they  have  to  show 
for  their  enterprise  and  fearlessness.  Compli- 
cated as  are,  in  some  respects,  Australian  ques- 
tions, through  the  existetice,  at  one  and  the 
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same  time,  of  a  dual  citizenship,  every  person 
owing  allegiance  to  his  own  individual  state 
and  also  to  the  broader  G>mmonwealth  gov- 
ernment, a  venr  little  care  will  enable  a  com- 
plete view  to  be  taken  of  Alistralian  finance, 
including  both  those  figures  relating  to  the 
Commonwealth,  or  national,  and  to  the  state 
or  provincial  governments.  The  5,000,000  peo- 
ple of  the  Commonwealth  occupying  the  great 
island  continent  of  Australia  and  the  adjacent 
small  one  of  Tasmania,  with  an  area  in  all^  or 
as  nearly  as  ^ssible,  3,000,000  square  miles, 
having,  for  national  purposes,  united  under  the 
Commonwealth  Constitution  Act.  are  still,  in 
respect  of  all  but  certain  specked  matters,  citi- 
zens of  one  or  other  of  the  six  states  of  New 
South  Wales,  Victoria,  Queensland,  South  Aus- 
tralia, Western  Australia  and  Tasmania.  So 
far  as  their  finances  are  concerned  it  is  neces- 
sary to  remember  that  to  the  Commonwealth 
are  assigned  very  large  powers  of  taxation, 
which,  however,  up  to  1914  were  only  exercised 
in  respect  of  customs  and  excise,  the  whole 
revenue  from  which  is  collected  h^  the  Com- 
monwealth, the  balance,  after  meeting  its  own 
necessaries,  was  handed  over  to  the  states,  in 
proportion  to  the  amount  of  the  duties  de- 
rived in  each  state.  In  1910  arrangements 
were  made  with  the  states  in  lieu  of  the  above 
provision  that  25/  per  head  of  the  population 
should  be  returned  to  the  states.  The  Com- 
monwealth controls  all  posts,  telegraph  and 
telephones,  as  well  as  aU  military  and  naval 
defenses,  and  also  several  other  important  de- 
partments of  state,  but  the  finances  and  statis- 
tics are  unaffected  by  these  matters,  as  in  the 
case  of  all  of  them  where  there  is  a  Common- 
wealth control,  state  control  ceases.  In  taxa- 
tion, however,  if  it  were  attempted  to  show  the 
total  for  Australia  by  adding  to  the  total  for 
the  Commonwealth  those  for  the  states,  the 
result  would  be  wrong;  just  as  would  be  an^ 
attempt  to  get  the  total  revenue  and  expendi- 
ture for  Australia  by  adding  Commonwealth 
totals  to  those  of  all  the  states,  because  of  the 
portion  of  the  customs  and  excise  revenue 
which,  being  first  collected  by  the  Common- 
wealth, is  afterward  paid  over  to  the  states 
and  so  would  appear  twice  in  the  totals. 

In  this  statement  care  will  be  taken  to  show 
all  the  figures  once,  without  any  duplication 
whatever.  The  figures  given  will,  unless  other- 
wise stated,  be  from  the  latest  volume  pub- 
lished l^  the  Commonwealth  government  statis- 
tician, Mr.  G.  H.  Knibbs,  C.M.G. 

The  customs  and  excise  revenue  for  the  year 
ending  30  June  1914  was  collected  under  the 
following  heads: 

Customa 

StinmUukt* £2.810,222 

Narcotics 1,17S,404 

Sugar 209.375 

AcricuHiiral  products  and  groceries 1,002,363 

Apparel  and  textiles 2.514,170 

Metals  and  machinery 1 ,672 ,  125 

Oils,  paint  and  varnish 310,847 

Barthen-ware,  etc 426.134 

Drug*  *nd  chemicals 122,960 

Wood,  wicker  and  cane 555,843 

Jewelry  and  fancy  goods 272 ,214 

Leather  and  rubber 470,382 

Paper  and  stationery 234,504 

Vefaidea 343.633 

Musical  instruments 166,059 

MiaoeUaneoos 330,548 

Other  receipts 35.954 

Total  customs £12.652.737 


Bjcdse 

Stimulants £1,213,749 

Tobacco 927.293 

Stt^ar 179,149 

Miscellaneous 5. 142 

Total  excise £2.325,333 

Total  customs  and  excise £14,978,070 


The  Commonwealth  up  to  1910  had  no  rev- 
enue from  any  other  form  of  taxation  besides 
customs  and  excise.  A  land  tax  was  then 
imposed  which  in  1914  brought  into  the  revenue 
il, 609336.  The  total  revenue,  including  postal, 
patents,  trade  marks,  coinage,  etc.,  amounted 
in  1914  to  £21,741,775.  A  progressive  income 
tax  was  passed  in  1915  to  meet  war  expendi- 
ture. This  is  as  high  as  5/  in  the  pound  on 
incomes  of  £6,500  or  over;  an  excess  tax  on 
profits  has  also  been  imposed. 

The  Commonwealth  was  to  a  large  extent  a 
tax-gatherer  for  the  states  up  to  1910,  the  Con- 
stitution requiring  it  for  the  first  10  years  at 
least  to  return  to  the  states  or  to  pay  on  their 
behalf,  as  interest  or  principal  on  state  loans, 
not  less  than  three- fourths  of  the  total  in- 
come from  customs  and  excise.  This  pro- 
vision was  adopted  in  order  to  avoid  dislocation 
of  the  state  finances  through  the  transfer  of 
this  revenue  from  the  states  to  the  Common- 
wealth, and  also  to  restrain  the  Common- 
wealth Parliament  from  mopping  up  all  the 
revenue  from  customs  and  excise  by  launching 
out  on  new  and  costly  enterprises  which  might 
leave  the  states  in  an  awkward  financial  posi- 
tion. The  Commonwealth  Parliament  as  it  has 
set  its  face  sternly  against  borrowing,  even  for 
public  works,  pays  for  all  that  is  necessary 
out  of  surplus  revenue.  It  is  proposed  in  in- 
fluential circles  to  federalize  the  state  loans  to 
such  an  extent  as  would  finally  absorb  the  rev- 
enue now  returned  year  by  ^ear  to  the  states. 
so  as  to  remove  the  present  interdependence  oi 
Coinmonwealth  and  state  finance.  The  expend- 
iture of  the  Commonwealth  is  narrowed  down 
to  a  very  few  items.  We  have  the  cost  of  the 
departments  transferred  from  the  states  to  Uie 
Commonwealth  and  now  controlled  by  it, 
such  as  the  customs  and  excise,  posts,  tele- 
graphs and  telephones,  military  and  naval  de-  ' 
tenses,  etc.  To  these  are  added  the  cost  of  the 
Commonwealth  machinery  of  government,  in- 
cluding the  departments  of  the  governor-gen- 
eral, the  ministers  of  state,  and  the  legisla- 
ture, together  with  the  judiciary.  The  outlay 
on  pubhc  woiics  and  buildings  for  the  year  1914 
was  £2,576,000  and  the  total  expenditure  was 
£15,458,776. 

The  revenue  and  expenditure  of  all  the 
states  forming  the  Commonwealth  for  the  year 
ending  30  June  1914  was  as  follows:  Revenue. 
£47,2®,039;  expenditure,  £46,551,907.  Nearly 
one-half  of  the  total  revenue  of  the  state  is 
derived  from  •public  works.*  This  represents 
the  earnings  of  the  railways,  tramways,  harbor 
works  and  water  works,  together  with  other  les- 
ser undertakings,  the  construction  of  which  has 
been  the  main  factor  in  building  up  what  at 
first  sight  appears  to  be  the  huge  debt  of  Aus- 
tralia. It  may,  however,  be  noted  that  the 
public  works  not  only  aid  very  greatly  in  the 
development  of  the  vast  areas  oT  the  unoccu- 
pied Crown  lands  in  Australia,  but  they  also 
produce  a  large  annual  revenue,  which  may 
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well  be  set  off  against  the  annual  interest 
charge,  as  the  value  of  these  permanent  assets 
are  set  off  against  the  debts  themselves.  The 
works  include  nearly  18,000  miles  of  rail- 
ways, which  cost  £177,000,000  up  to  the  end 
of  1914,  the  latest  year  for  which  the  details 
are  obtainable,  and  for  that  year  they  earned, 
over  and  above  working  expenses  and  upkeep, 
the  sum  of  £6,887,000  toward  interest  on  the 
loans  raised  to  pay  for  them.  As  the  country 
through  which  they  pass  develops  their  earnings 
must  increase.  The  item  land  sales  and  rents 
is  much  lower  than  in  the  past  years,  as  the 
present  policy  of  all  the  states  is  to  encourage 
settlement  by  leasing  land  on  very  long  leases, 
with  or  without  right  of  purchase,  so  as  to 
assist  people  with  little  capital,  rather  than  to 
sell  land  for  cash.  In  many  cases  the  purchase 
money  is  spread  over  as  many  as  20  years,  all 
payments  going  oflF  the  purchase  money,  so  as 
to  aid  would-be  cultivators  who  are  short  of 
funds  to  make  a  start.  The  provision  of  such 
conveniences  as  roads,  briages  and  school- 
houses  absorb  practically  all  the  proceeds  from 
the  land  for  several  years  after  it  is  first  leased, 
so  that  the  states  are  by  no  means  living  on 
their  capital.  The  lands  which  once  returned 
no  revenue  at  all  are,  by  these  means,  being 
gradually  developed  and  made  to  produce  loacC 
ing  for  the  railways  and  business  for  the  har- 
bors as  well  as  assets  and  income  taxable  by 
the  treasurers.  The  taxation  differs  in  the 
several  states,  though  most  of  them  now  levy 
on  the  estates  of  deceased  persons  in  propor- 
tion to  the  size  of  the  bequests  left  and  to  the 
degree  of  relationship  between  the  testator  and 
the  legatee,  the  larger  bequest  and  the  more 
distant  relation  paying  the  higher  rate.  There 
are  also,  in  most  states,  taxes  on  income  and 
on  "unimproved  land  values*  that  is  to  say  on 
the  capital  value  of  land  less  the  value  of 
improvements  thereon.  The  principle  of  pro- 
gression in  taxation  is  recognized  in  the  Com- 
monwealth and  the  different  states,  not  onhr  in 
succession  duties,  but  in  income  ana  also  in  land 
values  taxation.  ^  The  usual  distinction  is  ob- 
served between  income  derived  from  personal 
exertion,  and  therefore  dependent  upon  the  life 
and  health  of  the  earner,  and  that  derived  from 
investments  or  property,  which  is  independent 
of  personal  effort.  The  rate  of  tax  is  higher 
on  the  income  from  property  than  upjon  the 
produce  of  personal  exertion.  There  is,  too, 
the  further  graduation  according  to  the 
amount  of  the  income.  The  land  values  taxa- 
tion levied  in  the  Commonwealth  and  in  the 
states  is  on  the  value  of  the  land  after  deduct- 
ing the  value  of  improvements  thereon.  It  is, 
therefore,  much  heavier  on  city  and  suburban 
than  on  country  land,  area  for  area.  There  is 
also  an  extra  tax  of  20  per  cent  on  the  first 
tax  if  the  owner  of  the  land  be  not  resident 
in  the  state.  The  miscellaneous  receipts  call  for 
no  special  remark.  The  total  revenue  looks 
very  large,  but  it  needs  to  be  remembered  that 
altogether  apart  from  the  postal  and  telegraphic 
receipts,  which  appear  not  in  the  state,  but  in 
the  Commonwealth  accounts,  as  do  also  all 
figures  relating  to  military  and  naval  defense 
nearly  one-half  of  the  total  is  for  services 
rendered  to  the  people  by  means  of  public 
works,  and  altogether  outside  the  functions 
(ordinal^)  of  government,  as  commonly  under- 
stood.   On  this  account  it  cannot  be  said  that 


Australians  are  burdened  by  the  contributions 
thQT  make  to  revenue,  even  though  they  pay 
in  all,  to  CcMnmonwealth  and  states,  £9  to 
£12  per  head  per  annum.  The  further  taxation 
levied  by  local'  governing  bodies  for  purely 
local  expenditure,  such  as  road  maintenance  and 
sanitation,  is  not  large.  The  figures  for 
Western  Australia  are  abnormal  on  account  of 
the  rapid  development  of  the  gold*  fields  and 
the  resulting  preponderance  of  hi^ly  paid 
adult  males  in  the  population,  consuming  highly 
dutiable  goods.  The  expenditure  of  the  states 
would  be  absurdly  high  were  it  not  for  the 
fact  that  it  includes,  to  the  extent  of  56 
per  cent  of  the  wnole,  provision  for  the 
working  of  the  railway  and  the  payment  of 
interest  and  the  repayment  of  debts.  These 
charges  are  not  in  any  true  sense  *costs  of 
government'  They  must  be  considered  in 
relation  to  special  income  appearing  on  the 
other  side  of  the  account.  That  7  per  cent 
of  the  expenditure  is  for  education  is  indicative 
of  the  general  trend  of  affairs  in  Australia  and 
of  the  hieh  ideals  cherished.  Of  course  it 
needs  to  be  remembered  that  at  the  present 
stage  settlement  is  sparsely  spread  over  a  huge 
territory,  and  that  me  costs  of  administration 
would  be  slightly  increased,  if  at  all,  if  there 
were  three  or  four  times  the  number  of  people 
4>n  the  land  that  there  are  to-day,  while  the 
revenue  would  be  largely  multiplied.  It  is 
area  rather  than  population  which,  under  cer- 
tain circumstances^  determines  expenditure,  and 
diese  circumstances  exist  in  many  parts  of 
Australia  to-day.  The  Australian  of  the 
present  is  fully  detemuned  not  to  allow 
extravagjance  in  public  expenditure,  and  no 
blunder  in  public  life  is  more  speedily  punished 
by  the  electors.  The  expenditure  of  the  states 
of  course  includes  all  the  cost  of  legislative 
machinery,  with  the  salary  of  the  state 
governors,  and  the  members  of  the  state 
Parliaments,  and  also  all  the  charges  con- 
nected with  the  administration  of  all  the  de- 
partments, such  as  police,  public  health  and 
education,  together  with  the  oversight  of  an 
elaborate  system  of  local  government,  and 
each  state  m  its  turn  deals  with  a  wide  area 
of  purely  local  concerns.  Australia  indeed 
possesses  all  the  concomitants  of  a  highly 
or^nized  political  and  social  oraanism,  and 
believes  that  it  gets  a  full  return  tor  its  public 
expenditure.  The  exceedingly  close  approxima- 
tion of  expenditure  to  revenue  results  from  a 
disposition,  whenever  any  considerable  surplus 
appears  in  the  accounts  for  any  year,  to  devise 
further  public  conveniences  which  mav  be 
provided  for  the  future,  and  so  the  surplus  is 
absorbed.  There  is  no  general  desire  to  show 
large  surpluses  nor  is  there  much  effort  to 
reduce  taxation,  which  is  not  felt  to  be  burden- 
some, but  rather  to  add  to  the  facilities  afforded 
for  trade,  and  for  the  occupation  and  develop- 
ment of  the  country  and  of  its  industries. 
These  ends  are  being  achieved,  and  the  cost  of 
them  is  not  grudged  by  those  who  have  to  find 
the  monev,  and  who  reap  the  gain. 

The  debts  of  Australia  have  mostly  been 
incurred  by  the  states;  until  recently  the  Com- 
monwealth carefully  avoided  any  line  of  policy 
which  would  involve  it  in  any  necessity  for  em- 
barking on  a  borrowing  policy,  on  its  own 
account.  Indeed,  as  has  already  been  sug- 
gested, the  Commonwealth  Parliament  deter- 
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mined  to  construct  all  such  public  works  as 
post-offices,  fortifications,  etc.,  out  of  revenue. 
It  has  taken  over  from  the  states  all  the 
customs  houses,  post-offices,  naval  and  military 
defenses,  stores,  etc.,  which  were  the  property 
of  the  states,  prior  to  the  establishment  of 
the  Commonwealth,  and  will  ultimately  have 
to  recoup  the  states  for  them,  either  by  taking 
over  states*  debts  to  an  account  equivalent  to 
their  value,  or  in  some  other  way,  which  must 
almost  of  necessity  involve  the  Commonwealth 
in  a  debt.  There  are  further  schemes  in  con- 
templation for  the  transfer  of  state  obliga- 
tions on  certain  terms  to  the  Commonwealth, 
besides  which  there  are  proposals  under  con- 
sideration for  the  construction  of  trunk  lines 
of  railway  across  the  continent  of  Australia; 
the  line  from  South  Australia  to  Western 
Australia  has  been  approved  and  is  in  course 
of  construction.  All  the  states  have  some 
provision  of  the  nature-  of  a  sinking  fund  for 
the  ultimate  extinction  of  the  debts  and  in 
several  cases  stock  is  from  time  to  time  pur- 
chased and  canceled  out  of  funds  set  apart 
for  purposes  of  redemption.  None  of  these 
funds  have,  however,  as  yet  assumed  propor- 
tions sufficiently  large  to  modify  materially  the 
facts  as  to  the  total  debts.  The  debt  of 
Australia  up  to  1915  in  no  case  represented  the 
cost  of  the  war.  The  whole  of  it  had  been 
incurred  with  a  view  to  the  development  of  the 
vast  resources  of  the  continent  and  for 
practically  the  whole  oi  it  there  are  very 
valuable  permanent  assets.  Of  the  total  debt 
of  the  Australian  states  for  1914  £317,598,788  — 
£177,000,000  was  spent  on  railways  and  tram- 
ways, on  water  supplies  and  sewerage,  on 
harbors,  rivers  and  navigation;  and  for  public 
works  and  buildings  about  £75,000,000  has  been 
spent,  besides  other  sums  for  telegraphs,  tele- 
phones, defense  and  other  items.  The  net 
revenue  produced  by  these  works  aggregated, 
in  the  year  imder  review,  over  and  above  work- 
ing expenses  and  maintenance,  nearly  3  per 
cent  on  their  cost.  It  should  also  be  remarked 
that  the  year  1914  for  which  the  figures  are 
given  was  not  a  normal  year,  the  effects  of 
the  previous  year's  drought  having  by  no 
means  passed  away.  The  revenue  from  this 
source  could  be  increased  to  an  amount  suf- 
ficient to  meet  in  full  the  interest  charge,  if  it 
were  desired  to  do  so,  but  the  charges  for 
railage  and  harbor  dues  and  water  supplies, 
etc.,  are  all  kept  down  with  a  view  to  the 
encouragement  of  settlement  and  of  produc- 
tion, it  being  recognized  that  the  direct  return 
received  from  the  enterprises  is  by  no  means 
the  sum  of  their  earnings,  as  they  produce 
through  the  resulting  prosperity  of  the  people, 
a  very  large  indirect  return  through  the  customs 
house,  and  in  many  other  ways.  It  is  the 
general  prosperity  rather  than  the  direct 
revenue  which  is  the  primary  objective  for  the 
time  being.  Meantime  the  works  are  permanent 
assets  of  constantly  increasing  value  and 
revenue  earning  power.  As  has  often  been 
pointed  out,  Australia  could,  by  sale  of  her 
railways,  harbor  works  and  water  services,  im- 
mensely reduce  her  public  indebtedness,  for 
the  undertakings  would  sell  readily  for  what 
they  cost,  but  she  would  be  poorer,  rather  than 
richer,  by  the  transaction  at  once,  to  say  nothing 
of  the  folly  ^of  ^such  a  golicy  from  the  point 
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great  asset  of  Australia  which  cannot  be  over- 
looked in  any  consideration  of  her  financial 
position,  and  that  is  her  unalienated  land.  In 
four  out  of  the  six  states  the  areas  are  very 
large  and  the  values  vary  veiy  widely  accord- 
ing to  climate  and  other  concutions. 

It  is  necessary  to  bear  in  mind  that  the 
public  indebtedness  of  the  Australian  states  was 
not  contracted  against  their  specific  security, 
but  against  the  public  credit  of  each  generally, 
so  that  there  is  behind  it,  not  only  the  public 
estate  in  the  shape  of  the  land-  and  works  of 
every  kind,  but  also  the  whole  taxing  power  of 
the  respective  governments.  In  view  of  this 
it  must  be  manifest  that  the  securities  are 
absolutely  *gilt  edged.® 

The  extent  of  the  financial  operations  con- 
ducted within  the  Commonwealth  will  appear 
from  the  sworn  returns  of  the  banks  other 
than  the  Commonwealth  Bank,  doing  business 
there  for  the  year  1914.  The  totals  were: 
Notes  in  circulation  not  bearing  interest, 
£306,809;  bills  in  circulation  not  bearing  in- 
terest, £1,089.548;  deposits  not  bearing  in- 
terest £70,195,462;  deposits  bearing  interest, 
£93,659,093;  balances  due  to  oAer  banks, 
£2,750,788;  total  liabiliHes,  £168,001,700.  The 
assets  are  shown  as  follows:  Coin,  £35,585,924; 
bullion,  £1,024,100;  landed  property,  £4,592,951; 
debts  due  to  banks  from  other  banks,  includ- 
ing notes  and  bills  discounted,  £115,509,000; 
balances  due  from  other  banks,  including  notes 
and  bills  of  other  banks,  £16,186,000;  total  as- 
sets. £175,449,306.  Besides^  the  joint-stock 
banks  whose  returns  have  just  been  quoted, 
there  are  numerous  investment  companies 
carrying  on  business  in  the  Commonwealth,  such 
as  savings  banks,  land,  building  and  investment, 
trading  and  commercial  companies,  complete 
returns  of  whose  business  are  not  available. 
For  the  savings  banks,  which  are  under  govern- 
ment supervision,  the  following  figures  will  be 
suggestive:  Number  of  depositors,  2,108,000, 
or  over  40  per  cent  of  the  whole  population. 
Amount  of  deposit  at  close  of  1914,  over 
$400,000,000,  or  $80  per  head  of  the  whole 
population,  and  $^  per  depositor.  The  volume 
of  business  done  in  the  Commonwealth  by  the 
various  life  assurance  offices  is  very  large  as 
the  figures  quoted  below  will  show,  and  there 
are  also  a  number  of  friendly  benefit  societies, 
whose  roll  of  membership  is  indicative^  of  the 
widespread  practice  of  habits  of  thrift  and 
self-help.  ^  Industrial  life  assurance  is  also 
widely  availed  of  by  persons  who  are  not  able 
to  afford  large  premiums  for  life  assurance  of 
other  types.  The  receipts  and  expenditure  of 
the  17  life  assurance  institutions  for  the  year 
were,  receipts  £6,000,000,  expenditure  £3,950,000. 
The  average  amount  of  life  assurance  per  head 
of  the  population  was  £25.  There  are  477.000 
members  of  the  friendly  societies,  and  tneir 
funds  amount  to  £6,237,000. 

Commonwealth  Bank  of  Australia.-- The 
Commonwealth  Bank  of  Australia  is  the  only 
state-owned  bank  in  the  British  empire.  It  has 
had  a  most  rapid  growth  and  remarkable 
progress.  The  Commonwealth  Bank  Act  was 
passed  in  1911.  On  15  July  1912  the  act  was 
brought  into  force  by  proclamation  and  sav- 
ings bank  business  was  commenced  on  that 
date.  Every  post-office  throughout  the  whole 
of  the  Commonwealth  of  the  rank  of  a  money- 
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Department  of  the  Commonwealth  of  Australiat 
and  at  present  there  are  2,700  such  agencies 
in  addition  to  the  six  central  offices,  one  in 
each  of  the  state  capitals. 

General  banking  business  was  commenced 
in  January  1913,  and  the  expansion  of  business 
in  the  general  as  well  as  the  Savings  Bank 
Department  has  been  phenomenal 

The  outbreak  of  the  European  War  in 
August  1914  found  the  Commonwealth  Bank 
in  a  strong  position,  prepared  to  meet  generally 
any  emergencies  which  might  arise,  either  in 
Australia  or  concerning  Australian  affairs  in 
London,  and  an  important  part  has  been  taken 
by  the  bank  in  the  finance  of  Australia. 
Amongst  the  many  matters  of  war  finance 
which  the  bank  has  handled,  the  one  which 
has  brought  it  most  before  the  public  has 
been  the  Commonwealth  war  loans,  the  flota- 
tion of  which  was  placed  in  the  hands  of  the 
bank  by  the  Federal  Treasurer.  Until  the 
first  Commonwealth  war  loan  was  issued  in 
July  1915,  no  financial  opnerations  on  a  large 
scale  had  been  carried  out  in  Australia,  and  the 
issue  of  a  loan  for  such  a  huge  sum  as 
£5,000,000  was,  to  a  considerable  extent,  an 
expenment.  Complete  arrangements  were 
made  by  the  Commonwealth  Bank  with  all  the 
private  banks,  states  savings  banks  and 
money-order  offices  throughout  Australia  to 
receive  applications,  and  the  loan  was  kept 
before  the  public  in  such  an  energetic  manner 
that  over  £13,000,000  was  subscribed  in 
Australia.  Since  then  two  further  loans  have 
been  issued.  Each  flotation  has  been  carried 
out  in  the  same  energetic  manner  and  the 
results  of  the  three  issues  may  be  summarised 
as  follows:  First  issue  subscribers,  18}748; 
amount  applied  for,  £13,389,440.  Second  issue 
subscribers,  28,945;  amount  applied  for, 
£21,655,680.  Third  issue  subscribers,  81,727; 
amount  applied  for,  £22,276»200.  The  Common- 
wealth Bank  acts  as  bankers  in  London  to  the 
governments  of  the  Commonwealth  of  Aus- 
tralia, of  South  Australia,  Tasmania,  and 
mostly  to  the  Western  Australian  government 

In  October  1915  the  bank  floated  successfullv 
in  London  a  loan  of  £2,000,000  for  the  South 
Australian  Government,  and  toward  the  end 
of  Tune  1916  the  first  issue  of  £4,000,000  was 
made  by  the  Bank  of  London,  on  behalf  of 
the  government  of  the  Commonwealth  of 
Australia.  In  view  of  tibe  fact  that  exchequer 
bonds,  treasury  bills,  war  certificates  and 
French  loans,  all  bearing  interest  at  5  per  cent 
or  over,  were  being  offered  by  the  Imperial 
and  French  governments  at  the  same  time,  the 
launching  of  this  loan  was  an  event  of  con- 
siderable interest  in  the  world  of  finance,  and 
its  success  showed  the  confidence  felt  in  the 
future  of  the  Australian  Commonwealth. 

The  Bank's  Progress.—-  The  progress  of  the 
bank  may  be  demonstrated  liy  the  following  fig- 
ures. The  deposits  in  the  General  Banking 
Department  as  well  as  the  Savings  Bank  De- 
partment as  under:  June  1913,  £5,055,381;  June 
1916,  £41,732,116.  . 

The  figures  of  the  profit  and  loss  account 
are  significant,  it  being  borne  in  mind  that  the 
first  half-year  showed  a  debit  balance  of 
£46,636,  owing  to  expenses  of  establishing  and 
equipping  branches  throughout  the  Common- 
weaftn.  Since  then  the  following  profits  have 
been    made:    December    1913,    £1,547;    June 


1914,  £8,093;  December  1914,  £13,428;  June  1915, 
£25,788;  December  1915,  ^50,^9;  June  1916, 
£93,89& 

Savinn  Bank  Department— The  com- 
parative figures  in  this  department  indicate  the 
steady  increase  in  the  support  given  in  this 
institution  —  June  1913,  depositors,  85,858;  de- 
posits, £2,694,774;  June  1914,  depositors,  143,786; 
deposits  £4,645,268;  June  1915,  depositors,  210,- 
361;  deposits,  £7,420,647;  June  1916,  depositors, 
278,536;  deposits,  £9,477,895. 

it  will  thus  appear  that  as  regards  the  public 
wealth,  the  private  wealth  and  the  annual  prod- 
uct of  labor  and  capital  in  Australia  there  are 
abundant  evidences  of  soundness  and  of  prog- 
ress, and  that  Australia  may  fearlessly  chal- 
lenge comparison  with  any  other  part  of  the 
world.  Ab  the  same  time  the  magnitude  of 
her  undeveloped  resources  ^ints  unerringly 
to  a  future  which  shall  outshine  both  the  past 
and  the  present  Consult  Carroll,  <The  Agri- 
cultural Bank>  (1914)  ;  McCarthy,  ^Banking  in 
Australia>   (1912). 

Sir  F.  W.  Holder. 
Speaker  House  of  Representatives,  Common- 
wealth Parliament  1901-^. 

Hon.  J.  G.  Jenkins, 
Premier    South    Australia    1901-05,    Financial 
Advisor    to    South    Australian    Government 
1905-08,    Hon.    Treasurer   Imperial    Council 
of  Commerce, 

13.  RAILWAYS  AND  TRANSPORTA- 
TION. The  great  problem  which  Australia 
has  had  to  face  in  the  development  of  her  vast 
territory  has  been  one  of  means  of  communi- 
cation. Living  on  an  island  so  lar^e  that  it 
has  been  rated  as  an  additional  continent  un- 
like any  other  in  its  makeup,  a  land  of  vast 
plains  bounded  and  crossed  at  frequent  inter- 
vals by  stretches  of  hill  country,  devoid,  for 
the  most  part,  of  extensive  river  systems,  and 
beset  by  hostile  native  tribes,  the  people  of  Aus- 
tralia have  been  called  upon  to  face  conditions 
such  as  never  confronted  the  upbuilders  of  any 
other  continent  In  both  the  Americas  vast  river 
systems  have  stretched  forth  the  hands  of  the 
temptress  to  those  adventurous  and  daring 
spirits  for. whom  the  unknown  ever  holds  an 
attraction.  Australia  has  had  her  explorers, 
but  their  pathway  has  been  constantly  beset 
by  many  and  great  difficulties.  They  have  had 
to  battle  with  heat,  wind,  apparently  intermi- 
nable stretches  of  sand  and  prevailing  tropical 
diseases,  all  forming  a  foreground  to  the  con- 
stant hostility  of  the  natives  and  working  in 
conjunction  with  a  still  more  terrible  enemy, 
thirst.  These  same  enemies  have  continued 
to  oppose  every  step  taken  in  the  direction  of 
the  establishment  of  ways  of  commimication 
hy  the  government  of  the  various  states  of 
Australia,  upon  whom  has  fallen,  for  the  most 
part,  a  task  which,  in  most  other  countries 
of  recent  development,  has  been  undertaken 
and  carried  through  by  private  enterprise 
Naturally,  therefore,  Australia's  communication 
has  been  largely  by  way  of  the  sea  and  this,  in 
turn,  has  developed  her  coast  lands  at  the  ex- 
pense of  her  vast  interior  regions,  most  of 
which  still  remain  partially  or  altogether  un- 
settled and  unspanned  by  railways  and  other 
hi(2:hways,  byways  or  trails.  Most  of  the  22,000 
miles  of  railways  of  government  and  private 
ownership  of  Australia  are  situated  m  the 
south,  southeast  and  southwest  in  the  states 
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of  New  South  Wales,  Victoria*  Western  Aua* 
tralia  and  Queensland.  A  line  planned  to  cross 
the  centre  of  the  island  from  north  to  south 
is  partially  constructed,  most  of  the  finished 
part  b^ng  in  the  south,  thoi^h  the  Federal 
government  has  lately  completed  200  miles  of 
track  from  Port  Darwin  to  Catherine  in  North- 
ern Territory.  The  present  plan  is  to  continue 
this  latter  road  through  Queensland  to  make 
connection  with  the  state  road  running  out 
of  Brisbane  westward,  and  to  extend  another 
branch  southward  to  Oodnadatta,  the  northern 
end  of  the  state  railway  system  of  South  Aus- 
tralia. But  all  this  railway  construction,  en- 
couraging though  it  may  be,  is  but  a  compara- 
tively small  part  of  the  railway  facilities  de- 
manaed  by  Australia's  vast  territorial  expanse. 
When  the  comparatively  level  nature  of  her 
territory  is  taken  into  consideration,  Australia 
has  made  less  progress  in  railway  construction 
than  many  other  countries  with  fewer  facilities 
and  needs  for  ways  of  communication.  This 
is  due  to  the  fact  that  railway  construction  on 
the  island  continent  has  been  almost  alto- 
gether in  the  hands  of  the  various  states  of 
the  Commonwealth,  who  early  developed  rival 
interests  which  reached  a  point  where  the  wel- 
fare of  the  country  as  a  whole  was  forgotten 
in  the  antagonism  of  state  against  state.  In 
the  early  days  of  Australia's  development,  the 
various  states  were  so  effectually  separated 
from  one  another  that  they  formed,  for  all 
practical  purposes,  separate  political  entities; 
and  even  when  the  Federal  government  began 
to  exert  itself  for  greater  Federal  unity  and  the 
subjection  of  state  interests  to  those  of  the 
island  as  a  whole,  the  states  continued  to 
develop  a  policy  of  commercial  rivalry  which 
strongly  approached  antagonism  and  formed  a 
barrier  to  the  political  unity  of  the  Common- 
wealth. This  policy  of  localism  runs  through- 
out the  history  of  the  railroad  promotion  and 
construction  of  Australia.  Owing  to  this  politi- 
cal isolation  of  the  states  of  the  Union,  and 
the  consequent  weakness  of  the  Federal  govern- 
ment and  its  comparative  poverty,  practically 
all  the  railway  construction  undertaken  in  Aus- 
tralia for  public  uses  has  been  done  by  the 
various  states.  As  the  states  voted  the  money 
for  the  building  and  maintenance  of  all  new 
railways,  this  part  of  the  nation's  development 
became  strongly  subject  to  local  politics.  Each 
member  of  the  local  legislature,  m  conjunction 
with  the  local  politicians,  found  it  to  his  inter- 
est to  secure  railway  concessions  for  his  own 
particular  district;  and  the  local  districts  ob- 
jected strongly  to  voting  money  for  the  exten- 
sion of  railways  into  oSier  districts  where  the 
population  was  nil  or  too  sparse  to  force  the 
attention  of  the  state  legislature.  The  result 
was  that  scores  of  comparatively  short  lines 
were  buih  at  the  .state's  charge  as  feeding  lines 
to  the  more  populous  centres.  Most  of  these 
ended,  as  a  noted  Australian  writer  has  said, 
^nowhere.®  This  policy,  or  want  of  policy,  was 
bad  enough,  but  the  commercial  rivalry  and 
jealousy  of  the  various  states  forming  the 
Commonwealth  intensified  the  situation  by 
ceaseless  and  tireless  efforts  to  divert  trade 
from  its  natural  channels  in  what  were  consid- 
ered state  interests,  rights  and  necessities.  Thus 
even  after  railway  lines  had  been  extended 
practically  across  state,  they  were  not  allowed 
to  be  continued  to  the  border  of  the  neighbor- 


ing^ state  lest  the  government  of  that  state 
should  make  railway  connection  therewith  and 
thus  be  in  a  position  to  divert  trade  to  its 
own  capital,  seaport  or  other  important  com- 
mercial centre.  The  railways  of  the  various 
states  esteblished  cut  rates  lower  and  more 
demoralizing  than  were  probably  ever  put  into 
effect  in  any  other  country.  By  this  means  the 
trade  of  interior  towns  and  districts  was  di- 
verted from  its  natural  market  often  less  than 
a  score  of  miles  away,  and  carried  across  state 
by  rail  to  the  state  capital  or  seaport.  In  sup* 
port  of  this  restrictive  policy,  Australia,  with 
scor^  of  the  finest  natural  ports  in  the  world, 
remained  with  her  waterfront  comparatively 
undeveloped,  because  each  state  seemed  to  think 
that  trade  could  be  better  controlled  for  local 
interests  by  having  it  ^o  through  one  great 
port.  So  strong  was  this  feeling  of  localism 
that  even  the  state  i>orts  were,  to  a  certain 
extent,  jealous  of  commercial  rivals;  and  thus, 
when  one  port  succeeded  in  getting  the  lead 
of  all  the  others  in  the  state^  it  was  able  to 
maintain  this  lead  through  its  po.litical  and 
commercial  importance. 

Though  the  Federal  government  is  empow- 
ered to  construct  railways  for  the  Common- 
wealth, it  can  do  so  only  after  receiving  the 
consent  of  each  state  through  which  the  rail- 
way line  has  to  pass,  and  the  localism  and 
jealousy  of  the  states  have  in  many  cases  pre- 
vented the  construction  of  Federal  railway 
lines.  South  Australia  held  up,  for  a  consider- 
able^ time,  in  order  to  secure  special  state  con- 
cessions, the  projected  Federal  railway  laid 
out  across  the  centre  of  the  island  from  east 
to  west;  and  other  Federal  railway  projects 
have  met  similar  difficulties.  The  plan  to  unify 
the  railway  system  of  Australia  met  for  years 
with  strong  opposition  from  local  sta^e  inter- 
ests. The  result  of  this  short-sighted  policv 
is  that  not  only  have  state  interests  suffered, 
but  the  development  of  vast  fertile  regions  or 
the  interior  has  been  retarded  and  their  settle- 
ment discouraged  to  such  an  extent  that  the 
more  populous  centres  of  the  island  went  so  far 
as  to  persistently  misrepresent  the  conditions 
for  agricultural  development  obtaining  in  in- 
terior districts.  Through  these  misrepresenta- 
tions the  outside  world  was  long  led  to  look 
upon  Australia  as  a  land  of  great  deserts 
bordered  by  a  fertile  belt  running  round  the 
coast  of  the  island.  This  misrepresentation 
gave  ihe  death  blow  temporarily  to  the  up- 
building of  a  great  railway  system  which  would 
undoubtedlv  have  opened  up  and  developed  the 
rich  interior  districts  of  the  island  and  solved 
the  question  of  attracting  immigrants.  Owing 
to  the  early  developed  and  long  continued  in- 
tense locaUsm,  Australia  has  become  an  ardent 
advocate'  of  state-owned  railways;  but  as  the 
railways  were,  for  the  most  part,  under  the 
control  of  the  states,  whose  local  antagonism 
was  well  known,  it  became  very  difHcult  for 
these  local  entities  to  secure  foreign  capital 
for  the  building  of  roads  which,  in  many  cases 
^began  noydiere  and  ended  nowhere.®  The 
states  were  generally  disinclined  to  take 
risks  by  extending  existing  railways  or  build- 
ing new  ones  into  sparsely  settled  or  tm^pu- 
lated  districts ;  and  tney  were  equally  unwilling 
to  encourage  or  even  allow  exploiting  com- 
panies to  take  risks  tn  railway  extension  where 
they  declined  to  do  so  themselves ;  and  even  to 
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the  few  companies .  to  whom  concessions  were 
granted,  for  special  local  or  industrial  reasons, 
to  construct  private  railways,  they  refused  to 
grant  concessions  of  vacant  lands.  Thus  one 
of  the  greatest  incentives  of  modem  times  to 
the  development  of  unpo|mlated  districts  has 
been  legislated  out  of  existence  in  Australia. 
The  control  of  harbors,  rivers,  telegraphs 
and  telephones  came  naturally  under  the  gov- 
ernment of  the  individual  states.  The  incon- 
venience of  this  condition  of  affairs  was  early 
seen  and  the  six  distinct  state  postal  and  tele- 
graph departments  were  taken  over  by  the 
Federal  executive  in  1901  and  amalgamated, 
and  the  administration  placed  in  the  hands  of 
a  Postmaster-General ;  a  cabinet  minister  and  a 
secretary  for  each  state  acting  under  the  Post- 
master-GeneraL  But  notwithstanding  the  fact 
that  the  Federal  legislature  was  thus  put  in 
control  of  the  postal  and  telegraph  business 
of  the  Commonwealth  the  localism  of  the 
states  made  it  necessary  to  retain,  for  a  time, 
existing  postal  rates,  which  the  states  were 
im willing  tp  give  up.  The  Postal  and  Tele- 
graph Rates  Act  of  1  Nov.  1902  provided  for 
uniform  charges  in  all  states  for  the  conveyance 
by  post  of  newspapers  and  the  transmission 
of  telegrams,  but  it  was  not  until  1910  that 
uniform  postage  rates  became  part  of  the  law 
of  the  Commonwealth  under  the  Postal  Rates 
Act  which  became  effective  1  May  1911.  The 
passage  of  this  act  and  the  good  results  to 
local  and  Federal  business  interests  which  re- 
sulted therefrom  did  probably  more  than  any 
one  other  factor  to  uniform  the  sentiment 
throughout  Australia  in  favor  of  a  united  rail- 
way policy.  This  unity  of  sentiment  was 
heightened  by  Australia's  very  active  participa- 
tion in  the  European  War  which  gave  the 
Federal  executive  an  influence  over  the  states 
of  the  Commonwealth  which  it  had  never  be- 
fore possessed,  and  tended  very  strongly  to 
increase  the  feeling  of  nationality  throughout 
the  land  and  the  subjection  of  local  interests 
to  the  welfare  of  the  island  as  a  whole.  Burn- 
ing questions  which  have  long  stirred  up  state 
rivalries,  such  as  riparian  rights,  seem  in  a 
fair  way  to  be  settled  amicably  in  the  interest 
of  the  common  weal.  This  latter  question,  at 
one  time,  seriously  threatened  to  a£Eect  trans- 
portation of  river,  railway  and  port.  South 
Australia  greatly  feared  that  the  deflection  of 
the  waters  of  the  rivers  Darlinjg  and  Murray 
by  riparian  landowners  for  irrigation  and 
other  purposes  would  so  lower  the  water  in 
these  rivers  as  to  kill  the  river  trade  to  the 
railways  and  the  coast  from  the  towns  along 
the  banks  within  state  territory.  This  bitter- 
ness of  feeling  over  state  water  rights  exerted 
a  very  strong  influence  upon  the  railway 
policies  of  the  four  interested  states,  South 
Australia,  on  the  one  hand,  and  New  South 
Wales,  Victoria  and,  incidentally,  Queensland, 
on  the  other,  by  accentuating  their  desire  to 
each  thwart  the  commercial  schemes  of  its 
rival  states  by  preventing  their  making  use  of 
the  railways  within  its  own  boundaries  under 
conditions  favorable  to  their  commercial  ambi- 
tions. ^  According  to  Federal  law  preferential 
rates  in  the  various  states  had  to  be  approved 
by  an  interstate  commission;  but  the  states 
easily  found  a  way  to  avoid  the  provisions  of 
this  law,  which  was  somewhat  weak-kneed  in 
its  provisions  and  still  more  so  in  its  enforce- 


ment Lately,  however,  sentiment  has  turned 
strongly  in  favor  of  the  enforcement  of  this 
and  other  laws  for  the  development  of  the 
interests  of  the  Commonwealth  and  the  up- 
building of  a  truly  national  spirit  in  commercial 
as  well  as  in  other  respects. 

The  first  short  railway  was  opened  in  Aus- 
tralia in  1855,  but  building  did  not  become 
active  until  1875,  and  then  only  in  sections  of 
the  southeast  of  the  island.  In  1855  Australia 
possessed  23  lines  of  railway;  in  1861,  243; 
in  1871,  1,042;  in  1881,  4,192;  in  1891,  10,123; 
in  1901,  13,551;. in  1910,  17,421;  in  1912,  18,677. 
The  mileage  of  railways  increased  more  slowly 
in  Australia  during  war  years  than  in  normal 
times  preceding  the  outbreak  of  the  European 
strife.  During  the  fiscal  year  ending  30  June 
1916,  the  government  lines  open  for  traffic  were 
increased  by  676  miles,  while  private  lines 
actually  decreased  33  miles.  During  the  pre- 
vious year  the  increase  in  the  mileage  of  the 
government  lines  was  1,735  miles  and  that  of 
the  private  lines  146  miles.  At  the  close  of  the 
fiscal  year  ending  30  June  1915,  the  railway 
mileage  of  the  several  states  was  as  follows: 
New  South  Wales,  4,134;  Victoria,  3,848; 
Queensland,  4,839;  South  Australia,  2,168; 
North  Territory,  145 ;  Western  Australia,  3,332 ; 
and  Tasmania,  553  miles.  The  cost  of  con- 
struction of  these  various  state  lines  was 
in     round     numbers:     New     South      Wales, 

g 7,500,000;  Victoria,  $229,000,000;  Queens- 
d,  $138,500,000;  South  Australia,  $5,000,000; 
Western  Australia,  $66,000,000;  Tasmania, 
$21,000,000.  At  the  close  of  the  fiscal  year 
ending  30  Tune  1917,  Australia  possessed  about 
22,000  miles  of  government  and  privately 
owned  railways. 

The  highest  earnings  of  the  government 
roads  were  during  the  fiscal  year  1913-14, 
when  they  reached  $33,640,920.  The  highest 
earnings  of  the  several  states  were  as  follows: 
New  South  Wales  (1915-16),  $11,296,700;  South 
Australia  (1912-13),  $3,966,900:  Tasmania 
(1912-13),  $534,600;  Queensland  (1914-15), 
$6^936,800. 

Australia  has  at  last  awakened  to  the  neces- 
sity of  interstate  railway  and  other  means  of 
communication,  and  Sydney,  Melbourne  and 
Adelaide  are  now  connected  by  a  main  inter- 
state line  1,790  miles  in  length  and,  in  Western 
Australia,  a  system  of  trunk  lines  is  in  a  fair 
way  to  connect  the  state  ports  with  most  of  the 
important  agricultural,  pastoral  and  mining 
districts  by  means  of  an  extensive  system  of 
branch  lines.  The  latest  movement  to  imify 
the  transportation  facilities  of  the  southern 
half  of  the  Australian  continent  from  east  to 
west  coasts  has  resulted  in  the  connecting  of 
the  various  state  lines  and  the  construction  of 
a  Federal  government  trunk  line  known  as 
the  Transcontinental  or  Port  Augusta-Kal- 
goorlie  Railway  linking  the  eastern  and  south- 
em  roads  with  the  western,  by  means  of  a 
line  1,052  miles  in  length  skirting  the  Great 
Australian  Bight.  By  means  of  this  line  the 
state  roads  of  Western  Australia,  Victoria, 
New  South  Wales  and  Queensland  have  been 
linked  together  so  as  to  constitute  a  means  of 
traffic  across  Australia  from  the  Indian  to  the 
Pacific  oceans.  This  line,  or  union  of  lines, 
is  a  curious  combination  which  well  illustrates 
the  difficulties  to  be  overcome  in  the  upbuilding 
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of  a  truly  national  system  of  railways  in 
Australia.  Over  2,000  miles  constituting  the 
part  from  Brisbane  to  Port  Augusta,  by  way  of 
Sydnesr,  Melbourne  and  Adelaide,  is  composed 
of  various  state  lines.  The  next  link  in  the 
chain,  from  Port  Augusta  to  Kalgoorlie,  over 
1,000  miles,  is  a  Federal  line,  while  the  remain- 
ing part,  from  Kalgoorlie  to  Perth,  370  miles, 
is  under  state  control.  The  Federal  part 
of  this  transcontinental  line  was  begun 
at  Port  Augusta  in  September  1912  and  finished 
five'  years  later.  The  estimated  cost  to  the 
Commonwealth  was  originally  $20,228,230;  but 
before  the  road  was  completed  there  had  been 
expended  upon  it  about  $34,000,000.  This  in- 
creased cost  was  due  largely  to  the  increase 
in  the  value  of  materials  of  all  kinds,  the  ad- 
vance in  wages  and  the  alteration  in  the  original 
plans  for  the  betterment  of  the  road  in  general. 

In  Tasmania  the  principal  towns  are  con- 
nected by  a  system  of  lines  with  branches  reach- 
ing out  to  the  mining  districts,  more  especially 
in  the  west  of  the  island. 

Of  the  1,755  miles  of  privately  owned  rail- 
way lines  in  the  Commonwealth  on  30  June 
1915,  only  944  were  available  for  general  traffic, 
to  a  greater  or  less  extent,  while  811  miles  were 
used  for  special  purposes. 

Australia  is  subject  to  a  great  yearly  rush 
of  business  when  wool,  live  sheep  and  mutton 
are  hurried  to  port.  The  one-door  policy  of 
each  state  invited  congestion  of  tramc.  This 
congestion  was  increased  bv  the  want  of  system 
in  th«  construction  of  the  railways  of  the 
country  which  prevented  the  use  of^  the  rolling 
stock  to  anything  like  its  full  capacity:  for  the 
east  -was  cut  on  from  the  west  and,  as  we 
have  seen,  one  state  from  another.  Another 
great  difficulty,  which  still  exists,  was  the  many 
railway  gauges  in  use  throughout  the  Common- 
wealth. In  New  South  Wales  practically  all 
the  railway  is  standard  gauge ;  in  Victoria  most 
of  the  track  is  5  feet  3  indies;  in  Queensland 
anjd  South  Australia  and  Western  Australia  it 
is  3  feet  6  inches.  These  various  gauges  have 
formed  one  of  the  greatest  stumbling  blocks 
in  the  way  of  the  unification  of  the  railway 
system  of  the  Commonwealth  and  a  strong 
barrier  to  cheap  interstate  traffic.  In  1912  there 
were  in  Australia  4,222  miles  of  5  feet  2  inches 
gauge;  4,013  of  4  feet  854  inches;  10,099  of  3 
leet  6  inches;  122  of  2  feet  6  inches;  221  of  2 
feet;  and  18  of  1  foot  8  inches.  The  natural 
result  of  these  railway  conditions  is  that  every- 
where in  Australia,  except  where  preferential 
rates  are  made  to  promote  local  auns,  freight 
rates  are  high,  often  running  from  6  to  10 
times  what  they  are  for  similar  distances  in 
the  United  States.  A  considerable  part  of  these 
high  rates  is  to  be  charged  up  to  frequent 
handling  and  transshipment  of  goods  en  route 
between  points  in  different  states,  and  even  be- 
tween different  points  within  the  same  state 
when  roads  of  different  gauges  have  to  be  used 
for  the  same  shipment.  Freight  rates  have  im- 
proved lately  owing  to  the  opening  of  inter- 
state communication  in  the  south  and  east; 
but  there  is  urgent  call  for  a  still  greater 
improvement. 

In  the  various  states  of  the  Commonwealth 
the  railways  are  grouped  for  convenience  of 
administration  and  management  into  the  fol- 
lowing divisions  or  systems :  New  South  Wales, 
Northern,  North    Coast,    Western,    Southern, 


South  Coast  and  Suburban  lines;  Victoria, 
Southeastern,  Eastern,  Northeastern,  West- 
em  and  Southeastern,  and  Suburban;  Queens- 
land, Southern,  Central  and  Northern  divisions ; 
South  Australia,  Midland,  Northern,  Southern, 
Southeastern,  Port  Broughton  and  Western 
systems;  Western  Australia,  Eastern,  East  Gold- 
helds.  Southwestern,  Great  Southern,  North- 
em,  Hopetoun-Rovensthorp  railways.  Tas- 
mania's railway  system  is  arranged  in  12  divi- 
sions following  the  names  of  the  railways,  each 
of  which  is  under  a  separate  management.  For 
the  administration  of  its  railways  each  state 
has  its  own  laws,  customs  and  regulations.  The 
Federal  govemment  has  also  railway  lines  in 
South  Australia  and  in  the  Northem  Territory. 
In  New  South  Wales  the  management  of  the 
state^  railways  is  in  the  hands  of  a  chief  com- 
missioner, who  has  an  official  commissioner 
for  railwavs  and  another  for  tramways;  Vic- 
toria has  three  railway  commissioners ;  Queens- 
land, South  AustraUs^  Western  Australia  and. 
Tasmania  one  commissioner  each;  while  the 
railwavs  of  the  Northern  Territory  are  admin- 
istered by  the  government  of  the  Common- 
wealth. The  private  roads  which,  naturally, 
are  administered  by  their  owners,  are  engaged 
for  the  most  part,  in  the  carrying  of  coal, 
ores,  stone,  sand,  gravel,  firewood  timber, 
sugar,  farm  produce  and  occasionally  passen- 
gers. 

Shipping  and  Navigation. —  Regular  steam- 
ship communication  between  Australia  and 
Europe  was  established  in  1852  \^  the  Penin- 
sular and  Oriental^  Company  by  way  of  Singa- 
pore to  Sydney  via  Adelaide  and  Melbourne. 
Owing  to  the  Crimean  War  this  service  was 
suspended  in  1854,  to  be  resumed  two  years 
later  by  the  same  company  in  conjunction  with 
the  Ro3ral  Mail  Company.  In  1869  the  Union 
Pacific  Steamship  Company  and  the  Pacific 
Steamship  Company  opened  a  line  of  commu- 
nication Detween  Sydney  and  San  Francisco 
via  Auckland  For  this  service  a  subvention  9! 
£37,000   per    annum   was    paid   by   the    state 

Governments  of  New  South  Wales  and  New 
Zealand.  About  this  time  subsidized  Fren(±i 
and  German  mail  service  was  established  and 
later  lines  were  put  into  commission  via  Van- 
couver and  via  the  Suez  Canal.  Canada,  Aus- 
tralia and  Great  Britain  entered  into  an  agree- 
ment for  an  inter-British  line  and  great  in- 
crease in  speed  and  efficiency  was  the  result  of 
this  agreement,  not  pnly  via  Canada  but,  as  a 
natural  result,  via  San  Francisco.  This  again 
acted  on  the  home  ports  which  were  forced 
to  increase  their  facilities  for  communication 
with  one  another.  Numerous  other  steamship 
lines,  local  and  inter-continental,  have  since 
been  established,  so  that  Australia  is  now  well 
connected  by  water  with  all  the  great  maritime 
countries  01  the  globe. 

Submarine  Cables.— The  question  of  the 
connection  of  Australia  by  cable  with  Europe 
was  brought  up  in  Great  Britain  and  Australia 
in  1853,  but  it  was  not  until  1871  that  the 
dream  was  realized  and  London  was  connected 
by  wire  with  Port  Darwin,  and  the  following 
year,  via  this  latter  port,  with  Adelaide  at  a 
cost  of  £500,000.  Tasmania  had  already  been 
connected  with  the  mainland  in  1869.  In  1909 
two  cables  were  laid  to  connect  Tasmania  with 
Victoria  (390  miles).  In  1901  a  direct  cable 
was  laid  to  Great  Britain  via  the  Cape  of  Goo<K/-ki^T/> 
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Ho]^  and  anodier  across  the  Pacific,  the  fol- 
lowing year,  from  Adelaide  to  Canada,  thus 
linking  up  the  chief  British  possessions  and 
touching  only  British  territory.  As  earljf  as 
1876  New  Zealand  had  already  been  joined 
with  Australia  by  cable  covering  1,191  miles. 
Numerous  other  cables  have  been  constructed 
to  connect  the  island  with  outside  points  or  the 
various  seaport  cities  of  Austraha  with  one 
another.  These  cables  are  connected  with  a 
very  extensive  telegraph  system  traversing  the 
island  from  north  to  soutib  and  from  east  to 
west  and  reaching  out  to  practically  all  the 
cities,  towns  and  villages  of  the  island.  Wire- 
less telegraph  stations  are  in  operation  in  all 
the  state  capitals  and  larger  cities  of  the 
Commonwealth. 

Postal  Rates.— According  to  the  Postal 
Rates  Act  of  1910  the  rate  on  letters,  letter 
cards  and  post  cards  anywhere  within  the  Com- 
monwealth is  2  cents  per  ^  ounce;  printed 
papers  1  cent  per  2  ounces;  domestic  books 
and  magazines  1  cent  per  8  otmces;  foreign 
books  and  magazines  1  cent  per  4  ounces; 
commercial  papers,  patterns,  samples  and  mer- 
chandise 2  cents  per  2  ounces;  newspapers  is- 
sued from  the  office  of  the  publisher  or  vender 
or  returned  by  the  agent  or  dealer  2  cents  per 
20  ounces;  all  other  newspapers  1  cent  each 
for  weight  of  10  ounces  or  under.  Ordinary 
letters  of  a  private  or  semi-private  nature  are 
5  cents  per  half  ounce  for  countries  outside  the 
British  empire  and  2  cents  per  half  ounce  for 
countries  within  the  empire. 

J.    H.    CORNYN, 

Professor   of  English,    Universidad  Nadondt, 
Mexico. 

14.  THE  LABOR  PARTY.  The  Aus- 
tralian Labor  party  has  its  genesis  in  the 
great  maritime  strike  of  1890.  It  is  true  that 
spasmodic  attempts  had  been  made  during 
earlier  years  to  procure  direct  parliamentary 
r^resentation  for  working-class  interests,  and 
in  two  or  three  isolated  instances  men  had  been 
returned  to  one  or  other  of  the  colonial  Parlia- 
ments. Nothing,  however,  in  the  nature  of  an 
extended  or  sustained  effort  had  been  attempted 
prior  to  ihe  great  strike.  For  some  years  before 
1890  the  trades  unions  generally  had  been  gain- 
ing in  strength  and  influence  and  had  won 
many  concessions  from  the  employers  in  regard 
to  wages  and  working  conditions;  but  the  sea- 
faring classes  had  not  participated  in  these  ad- 
vantages in  anvthing  like  equal  degree.  A 
crisis  was  reached  when  the  marine  officers, 
who  had  been  for  years  overworked  and  under- 
paid, decided  to  form  a  union  and  affiliate  with 
the  other  labor  organizations.  The  shipowners 
demanded,  as  a  preliminary  to  the  discussion 
of  grievances,  that  the  officers  should  dissociate 
themselves  from  the  labor  unions;  but  fearing 
this  would  leave  them  at  the  mercy  of  the  em- 
ployers, the  officers  refused  to  acquiesce,^  and  a 
strike  was  precipitated.  In  sympathy  with  the 
officers,  the  seamen  and  longshoremen  around 
the  coast  ceased  work  and  as  the  employers 
continued  obdurate  the  trouble  extended  until 
the  strike  included  many  unions  wholly  uncon- 
nected with  shipping.  ^Freedom  of  Contract* — 
an  equivalent  of  tne  American  •^open  shop* — 
became  the  war-cry  of  the  employers,  and  prac- 
tically the  whole  community  took  sides  with  one 


party  or  the  other.  After  a  struggle  lasting 
some  three  months,  during  which  trade  was 
paralyzed,  much  bad  blood  created  and  both 
sides  financially  injured,  the  men  acknowledged 
defeat  Apart  from  the  cost  to  the  combatants 
themselves  the  public  had  suffered  severely,  and 
when  the  smoke  of  battle  had  cleared  away 
there  was  a  general  desire  expressed  to  find 
some  way  of  avoiding  similar  conflicts  in  the 
future.  A  royal  commission  was  appointed 
by  the  government  of  New  South  Wales,  and 
served  some  good  purpose  in  ascertaining  cleWly 
the  grievances  of  the  men;  but  it  achieved 
little  of  a  practical  nature  beyond  suggesting 
the  creation  of  an  arbitration  court  to  which 
disputes  could  be  voluntarily  referred.  The 
press,  while  mostly  taking  the  employers'  view 
upon  the  points  at  issue,  concurred  in  advising 
the  unions  to  rely  upon  l^slation  to  remedy 
their  legitimate  grievances,  and  this  advice  was 
taken  seriously  by  the  men  when  they  emerged 
from  the  conflict  —  defeated,  but  grimly  deter- 
mined to  retrieve  their  lost  influence. 

While  the  effects  of  the  strike  had  been 
felt  all  through  Australia,  the  battle  had  raged 
most  fiercely  along  the  eastern  seaboard,  where 
population  is  greatest,  and  therefore  the  colonies 
mostly  affected  were  those  of  New  South 
Wales,  Victoria,  Queensland  and  South  Aus- 
tralia. It  was  in  these  colonies,  theii,  where 
the  cry  arose  for  a  more  equitable  distribution 
of  political  power  and  a  greater  consideration 
of  labor  interests.  This  demand  was  ac- 
centuated by  the  political  conditions  existing  at 
the  time.  From  the  granting  of  self-govern- 
ment the  Parliaments  of  the  various  colonies 
had  included  many  men  who  fought  strenuously 
for  the  people's  interests,  and  who  deserve  the 
whole-hearted  gratitude  of  the  reformers  of 
to-day;  but  in  spite  of  their  efforts  matters 
political  were  so  backward  in  1890  that  there 
was  an  urgent  need  of  a  fresh  impulse.  While 
manhood  suffrage  had  been  nominally  secured, 
^ural  voting  obtained  in  all  the  colonies  except 
South  Australia;  factory  legislation  was  either 
non-existent  or  so  inefficient  as  to  be  practically 
useless;  except  in  Victoria,  nothing  had  been 
done  to  protect  those  worldng  in  dangerous  oc- 
cupations, such  as  mining;  the  question  of  em- 
ployers' liability  was  in  a  very  unsatisfactorv 
state;  hours  of  employment  were  unregulated, 
and  sweating  was  rampant:  and  many  other 
social  questions  were  carefully  avoided.  In 
addition,  and  perhaps  most  important,  there 
was  no  method  by  which  public  opinion  could 
find  expression  in  an  authoritative  manner  with 
regard  to  the  merits  of  labor  disputes.  Briefly, 
the  complaint  of  the  unionists  and  their 
sympathizers  was  that  working-class  interests 
had  been  neglected,  as  should  perhaps  have 
been  expectedf  from  Parliaments  made  up  for 
the  most  jmrt  of  the  wealthier  classes  or  their 
representatives. 

With  a  view  to  altering  this  state  of  affairs 
for  the  better,  the  unions  decided  upon  political 
organization;  but,  recognizing  that  no  purely 
class  effort  could  be  permanently  successful, 
they  called  upon  radicals  generally  to  assist 
them  in  the  work  of  reform.  On  tlds  wider 
basis  leagues  connected  with,  but  independent 
of,  the  unions  were  formed,  and  programs 
embracing  the  legislation  immediately  desired 
were  speedily  adopted.    Necessarily  uiese  dif- 
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fered  with  the  circumstances  existing  in  the 
various  colonies,  but  in  the  main  they  were 
markedly  similar.  In  all,  the  central  idea  was 
to  form  a  new  party,  working  independently  of 
those  already  existing,  and  prepared,  until 
strong  enough  to  take  office,  to  accept  instal- 
ments from  either  of  the  older  parties.  Taking 
die  platform  adopted  in  New  South  Wales  as 
typical,  the  aims  of  the  new  party  were  stated 
as  being:  «(1)  To  secure  for  the  wealth-pro- 
ducers of  mis  colony  such  legislation  as  will 
advance  their  interests,  by  the  return  to  Parlia- 
ment of  candidates  pledged  to  uphold  the  plat- 
form of  this  league:  (2)  to  secure  the  due 
enrolment  of  all  members  of  the  league  who 
may  be  entitled  to  a  vote  in  any  electorate :  (3) 
to  bring  all  electors  who  are  in  favor  of  demo- 
cratic and  progressive  legislation  under  one 
common  banner,  and  to  organize  thoroughly 
such  voters  with  a  view  to  concerted  and  efiec- 
tive  action  at  all  Parliamentary  elections  in  the 
future.* 

The  platform  adopted  ran  as  follows : 

1.  Electoral    r«fonn  —  to    i>rovide   for    the   Abolition    of 

plural  voting;  the  abolition  of  money  depotits 
in  Parliamentary  elections;  the  extension  of  the 
firanchiae  to  seamen,  shearers,  and  general  laborers 
by  the  rei^ation  of  votes;  the  esEtension  of  the 
franchise  to  policemen  and  soldiers;  the  abolition 
of  the  six  months'  residence  clause  as  a  qualification 
for  the  exercise  of  the  franchise;  the  establishment 
of  single  member  electorates  and  equal  electoral 
districts  on  an  adult  population  basis;  the  holding 
of  all  Parliamentarv  elections  on  one  day  —  that  a 
public  holiday;  and  that  all  public  houses  shall  be 
olomjd  during  the  hours  of  polhng. 

2.  Free,    compulsory,    and    technical    education  —  higher 

as  wdl  as  elementary  —  to  be  extended  to  all. 
S.  Bight  hours  to  be  the  legal  maximum  worldxig  day  in 
all  occupations. 

4.  A  Workshops  and  Factories  Act  to  provide  for  the 

prohibition  of  the  sweating  system;  the  supervision 
of  land,  boilers,  and  machinery;  and  the  appoint- 
ment of  representative  working  men  as  inspectors. 

5.  An  amendment  of  the  Mining  Act— ^ to  provide  for 

all  applications  for  mineral  leases  being  summarily 
dealt  witli-by  the  local  wardens;  the  strict  enforce- 
ment oi  labor  conditions  on  such  Isases;  the  abolition 
of  the  leasmg  system  on  all  new  sold  fields;  the 
ri^t  to  mine  on  private  property;  the  greater  pro- 
tection of  persons  engaged  in  the  mining  industry: 
and  that  all  inspectors  shall  hold  certificates  of 
competency. 

6.  The  extension  to  seamen  of  the  benefits  of  the  Employers* 

Liability  Act. 

7.  The  repeal  of  the  Masters  and  Servuts  Act  aad.ths 

Agreements  Validating  Act. 

8.  The  amendment  of  the  Master  and  Apprentices  Act 

and  the  Trades  Union  Act. 

9.  Ths  establishment  of  a  D^Mrtment  of  Laboc;  a  National 

Bank;  and  a  national  system  of  water  conservation 
and  irrigation. 

10.  Election  of  magistrates. 

11.  Load  government  and  deoentralisattion;  the  extension 

of  pnndple  at  the  Government  acting  as  an  employer, 
through  the  meditun  of  local  self-governing  bodies: 
and  the  abolition  of  our  present  unjust  method  ol 
raising  municmal  revenue  by  the  taxation  of  imiprov^ 
ments  effected  by  labor. 

12.  The  federation  of  the  Australian  colonies  on  a  national 

as  opposed  to  an  imperial  basis;  the  abolition  of 
the  present  DefeoM  Force,  and  the  establishnient 
of  jOur  military  system  upon  a  purely  voluntary 
basis. 

13.  The  recognition  in  our  legii^tive  enactments  of  the 

natorar.  and  inalienable  rights  of  the  whole  comr 
munity  to  the  land  —  upon  which  all  must  live 
and  from  which  by  labor  all  wealth  is  produced 
—  by  the  taxation  of  that  vahie  which  accrues  to 
land  from  the  presence  and  needs  of  the  community, 
irrespective  of  improvements  effected  by  human 
exertion;  and  the  absolute  and  indefeasible  right 
of  property  on  the  part  of  all  Crown  tenants  in 
improvements  effected  on  their  holdings. 

14.  The   execution    of   all    Government    contracts   in   the 

colony. 

15.  The  stamping  of  all  Chinese-made  fomiture. 

16.  Anv  measure  which  will  secure  to  the  wage-earner  a 

fair  and  equitable  return  for  his.  or  her  labor. 


On  these  lines  the  Labor  party  entered  the 
political  arena  in  the  four  eastern  colonies.  The 
Brst  skirmish  occurred  in  South  Australia,  when 
the  new  party  succeeded  in  returning  three 
woridngmen  to  the  Legislative  G>unal  (the 
Second  Chamber)  in  spite  of  a  restricted  fran- 
chbe.  This  happened  early  in  1B91,  and  in  the 
middle  of  that  year  the  first  real  trial  of 
strength  for  control  of  the  popular  chamber 
took  place.  This  was  in  New  South  Wales 
where,  notwithstanding  the  existence  of  plural' 
voting,  the  Laborites  captured  some  36  seats  out 
of  14L  In  1892.  Victoria  followed  the  example 
of  the  older  colony  by  returning  a  small  con- 
tingent of  Labor  members,  and  in  1893,  both 
Queensland  and  South  Australia  elected  parties 
of  greater  proportionate  strength  on  the  Labor 
ticket. 

With  the  first  Labor  successes  the  wildest 
views  were  expressed  by  critics  on  both  sides — 
the  Conservatives  prophesying  utter  ruin  for  the 
community,  and  man^  Labor  supporters  ex- 
pecting that  the  millenium  would  arrive  in  short 
order.  Needless  to  say,  both  proved  wrong. 
In  the  first  place  it  was  soon  found  that  a  pro- 
portion of  those  returned  as  Laborites  were  so 
on^  in  name,  and  had  no  conception  of  the 
sentiment  responsible  for  the  movement.  These 
quickly  dropped  out  or  were  pushed  aside.  Then, 
as  might  have  been  expected  in  a  party  hur- 
riedly organized,  there  arose  internal  dissen- 
sions of  such  a  character  as  to  seriously 
threaten,  in  one  or  two  of  the  colonies,  *  the 
future  of  the  movement.  As  matters  settled 
down,  however,  the  need  for  cohesion  was  em- 
phasized and  with  the  recognition  of  that  fact 
better  woiic  resulted.  Looked  at  broadly,  the 
first  Labor  contingents  did  excellent  work, 
which  served  to  encourage  the  party's  supporters 
to  renewed  efforts,  ana  as  a  result  the  parties 
in  the  various  colonies  have  been  increasingly 
strengthened  at  each  successive  election.  This 
steady  growth  has  not  been  confined  to  those 
colonies  where  political  organization  was  first 
entered  upon,  but  has  extended  also  to  West 
Australia  ana  Tasmania.  At  the  present  time 
(1916)  Labor  Premiers  are  at  the  head  of 
governments  in  New  South  Wales,  Queens- 
land and  South  Australia,  while  in  Victoria 
and  West  Australia  the  Labor  parties  consti- 
tute the  direct  opposition,  with  the  reversion  of 
office.  Until  an  election  in  1916  the  Labor 
party  had  been  in  power  for  some  time  in  Tas- 
mania and  in  Western  Australia. 

The  Labor  party  has,  during  its  25  years  of 
existence,  succeeded  in  gaining  a  majority  in 
the  Australian  Parliaments  with  the  exception 
of  Victoria.  Its  influence  is  not  to  be  gauged 
solely  by  its  numerical  strength.  In  most  of 
the  colonies  its  appearance  (^Ivanized  the  older 
parties  into  some  appreciation  of  the  need  for 
social  legislation.  Old-time  politicians  suddenly 
manifested  a  tender  regard  for  the  interests  of 
the  working  classes,  and  vied  with  each  other 
in  propounding  schemes  for  the  amelioration  of 
their  condition.  The  democratization  of  those 
outside  its  ranks  is  among  the  most  noticeable 
gains  of  the  Labor  partjr,  and  has  resulted  in 
many  useful  reforms  bemg  brought  about. 

In  New  South  Wales  there  Has  thus  been 
secured  during  the  parhr's  existence  and  since 
their  assumption  of  office  a  liberal  Electoral 
Act,  abolishinp^  plural  voting;  an  act  to  allow 
mining  on  pnvate  property;  land  and  income  t 
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taxes,  adjusting  taxation  more  equitably;  a 
Coal  Mines  Regulation  Act;  a  Workshops  and 
Factories  Act ;  an  Amending  Land  Act  to  per- 
mit of  perpetual  leasing  in  lieu  of  outright  sale ; 
an  act  to  restrict  the  admission  of  colored  inmii- 
grants ;  an  important  Navigation  Act ;  an  Early 
Closing  Act,  applying  to  shops ;  an  Old  Age 
Pensions  Act;  an  act  to  nationalize  the  private 
wharves  of  Sydney;  the  Miners'  Accident  Re- 
lief Act.  designed  for  the  relief  and  mainte- 
nance 01  injured  miners  and  their  dependents; 
the  much-discussed  Industrial  Arbitration  Act, 
prohibiting  strikes  and  insisting  upon  the  refer* 
ence  of  disputes  to  the  decision  of  a  judicial 
body,  the  Women's  Franchise  Act  and  several 
other  acts  in  connection  with  industrial  matters. 

In  South  Australia  education  has  been  made 
free;  the  state  has  established  a  successful 
Produce , Export  Department:  the  nucleus  of  a 
state  bank  has  been  formecl,  providing  cheap 
loans  to  settlers;  workmen  have  been  assisted 
to  take  up  land ;  adult  suffrage  has  been  passed ; 
factory  legislation  and  ear^  closing  of  shops 
secured;  wages  have  been  protected  against 
liens;  private  estates  have  been  resumed  and 
cut  up  for  settlement,  and  other  practical 
measures  made  law. 

In  Victoria  the  party's  influence  has  secured, 
among  other  things,  improved  factory  legisla- 
tion»  providing  for  boards  to  fix  minimum 
wages ;  compulsory  early  closing  of  shops ;  abo- 
lition of  plural  voting;  resumption  of  land  for 
closer  settlement,  and  cheap  money  for  farmers 
on  the  credit  fonder  system ;  minimum  wage  on 
government  contracts;  state  supervision  of 
dairies;  prohibition  of  secret  trade  conunis- 
sions;  pure  food  laws;  exemption  of  tools  of 
trade  and  furniture  to  the  value  of  £20  from 
distraint  for  rent. 

In  Queensland  legislation  has  been  passed 
providing  for  the  early  closing  of  shops;  adult 
suffrage  and  equal  votinjfi^  power ;  workers'  com- 
pensation; state  supervision  of  exports;  cheap 
advances  to  settlers,  and  the  readjustment  of 
taxation  in  favor  of  the  poorer  classes. 

In  West  Australia  the  record  includes  adult 
suffrage,  with  electorates,  approaching  equality; 
factory  laws  and  early  closing  of  shops;  com- 
pulsory arbitration  in  industrial  disputes;  pro- 
hibition of  secret  commissions  in  trade,  and 
minimum  wages  on  government  contracts. 

With  the  inauguration  of  Federation  in  1901 
a  new  phase  was  entered  upon  as  a  number  of 
the  most  important  governmental  functions 
were  transferred  from  state  to  Federal  control ; 
and  the  Labor  political  organization  throughout 
Australia  agreed  to  a  common  platform  upon 
which  to  contest  the  first  Commonwealth  elec- 
tions.   It  ran  as  follows: 

1.  Ekctoiml  Law,  providing  for  one  adult  one  vote. 

2.  Total  exclusion  of  colored  and  other  undesirable  races. 

3.  Old-Age  Pensions. 

4.  The  Constitution  to  be  amended  to  provide  for:     (a) 

The  Initiative  and  Referendum  for  the  alteration 
of  the  Constitution;  (b)  the  substitution  of  thf 
National  Referendum  for  the  double  dissolution  in 
the  settlement  of  deadlocks  between  the  two  Houses. 

At  the  first  Federal  elections,  held  in  1901, 
the  Labor  party  returned  eight  members  out  of 
36  in  the  Senate  and  16  out  of  75  in  the  House 
of  Representatives.  Three  years  later,  at  the 
elections  of  1903,  the  numbers  were  increased 
to  14  in  the  Senate  and  22  in  the  House  of 
Representatives.  Since  then  the  number  in  both 
Houses  has  so  increased  that  a  large  majority 
of  the  members  are  Labor  representatives.    In 


die  1st  Parliament  it  found  a  fairly  progres* 
sive  government  in  office,  with  a  program  in- 
cluding several  planks  of  the  Labor  platform, 
and  some  of  these  found  expression  in  legisla- 
tion. Naturally  much  time  was  occupied  in 
passing  necessary  machinery  measures,  and  the 
tariff  Sscussion  alone  took  up  nearly  18  months. 
But  time  was  found  to  pass  adult  suffrage  and 
a  liberal  electoral  law.  The  restriction,  amount- 
ing practically  to  exclusion,  of  colored  immi- 
gration was  secured,  and  provision  made  for 
the  cessation  of  the  traffic  in  Kandca  labor.  In 
the  Public  Service  Act  a  clause  was  inserted 
providing  for  a  minimum  wage  of  £110  yearly 
for  adults  of  three  years'  service.  When  the 
tariff  was  being  considered,  the  Labor  party, 
though  assuming  no  parhr  attitude  on  protec- 
tion or  free  trade,  led  the  way  in  abolishing 
or  reducing  revenue  taxes  through  the  customs, 
and  later  it  headed  a  successful  resistance  to 
the  proposal  to  enter  upon  a  borrowing  policy. 

At  the  second  general  election  the  Labor 
party  increased  its  strength  at  the  expense  of 
both  the  Protectionists  and  Free  Traders,  with 
the  result  that  when  the  Parliament  met  it  con- 
tained three  parties  nearly  equal  in  numbers. 
The  Protectionist  government  resigned  through 
suffering  defeat  on  an  important  phase  of  the 
Industrial  Arbitration  Bill,  and  a  Labor  gov- 
ernment took  office.  After  a  few  months  it  was 
also  defeated  on  one  of  the  principles  of  the 
same  measure,  and  was  succeeded  by  a  coali- 
tion ministry  representing  Fre.e  Traders  and 
Protectionists.  This  government  ^ssed  the 
Arbitration  ^  Bill  throu^  its  remaining  stages, 
but  on  again  meeting  Parliament  was  in  turn 
defeated  by  a  combination  of  Protectionists  with 
the  Labor  party.  Since  then  measures  have 
been  passedf to  prohibit  false  trade  descriptions; 
to  render  illegal  the  acceptance  of  secret  trade 
commissions;  to  allow  of  the  protection  of 
union  trade-marks  in  common  with  those  of 
the  trading  community;  and  dealing  with  other 
matters  of  importance. 

In  touching  thus  sketchily  upon  the  work  of 
the  various  Parliaments  of  Australia  since  the 
Labor  party  has  arisen,  the  writer  attempts  to 
do  no  more  than  indicate  the  trend  of  legisla- 
tion as  affecting  the  working  classes  and  bear- 
ing upon  social  problems  generally.  ^  In  both  the 
state  and  Federal  Parliaments,  during  the  time 
covered,  many  other  important  laws  have  been 
passed,  and  in  regard  to  these  the  Labo rites 
have  borne  their  share  of  the  work  involved. 
It  is,  however,  to  the  Labor  party  that  credit  is 
mainly  due  for  the  quickening  of  the  public 
consaence  which  has  resulted  in  so  many  amel- 
iorative measures  being  passed  in  a  compara- 
tively short  period. 

The  Labor  party  has  been  accused  of  con- 
cerning itself  only  with  the  interests  of  the 
working  classes ;  but  gradually  it  is  being  recog- 
nized that  the  term  ^Labor^  includes  brain  as 
well  as  hand  workers,  and  all  sympathizers  arc 
welcomed  as  members  of  the  political  organi- 
zations. The  Labor  parties  in  Parliament  in- 
clude a  fair  sprinkling  of  professional  and 
business  men,  who  in  any  narrow  interpreta- 
tion would  be  excluded.  There  is  no  doubt 
that  much  of  the .  success  so  far  achieved  is 
due  to  the  recognition  of  the  fact  that  the  in- 
terests of  all  producers  are  identical  and  that 
justice  must  be  extended  to  all  equalljr. 

Much  has  been  said  about  the  socialism  of 
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the  Australian  Labor  party,  and  it  is  alluded  to 
by  some  as  a  recent  development.  That  is  not 
so,  as  there  has  been  no  change,  except  per- 
haps in  form,  in  the  aims  and  program  as 
first  put  forward.  Leaving  aside  tne  fact  that 
nearlv  every  plank  of  the  original  platform  was 
broadly  socialistic  in  its  interference  with  in- 
dividualism, distinct  aspirations  toward  collect- 
ivism were  voiced  in  the  first  declarations  of 
the  party.  In  Queensland  this  took  the  most 
pronounced  form,  where  as  early  as  1890  the 
council  of  the  Australian  Labor  Federation, 
having  decided  upon  political  action,  put  for- 
ward as  its  aim  ^The  nationalization  of  all 
sources  of  wealth  and  all  means  of  producing 
and  exchanging  wealth.*  This  was  a  declara- 
tion for  complete  socialism,  but  the  organiza- 
tions in  the  other  colonies  refused  to  go  that 
distance.  The  New  South  Wales  League  in 
1890  adopted  a  proposal  for  ^the  extension  of 
the  principle  of  the  government  acting  as  an 
employer,  through  the  medium  of  local  self- 
governing  bodies,®  and  thus  committed  itself  to 
socialistic  ideals.  In  some  of  the  other  colonies 
declarations  of  principle  were  considered  un- 
necessary, and  the  platforms  contained  no  direct 
mention  of  socialism,  though  man3r  of  the  de- 
tailed proposals  were  of  a  socialistic  character. 
Later  on,  the  Queensland  organization  dropped 
for  a  time  any  direct  reference  to  socialism, 
but  continued  its  propaganda  on  collective  lines. 
In  1897  New  South  Wales  adopted  as  a  plank 
of  its  platform  *the  nationalization  of  the 
means  of  production,  distribution  and  ex- 
change,»  and  that^  remained  on  the  program 
until  1905,  when  it  was  struck  out.  At  the 
same  conference  a  statement  of  the  local  party's 
objective  was  agreed  to,  which  has  since  been 
adopted  by  an  Australian  conference  as  the  ob- 

i'cctive  of  the  Federal  Labor  party,  and  may  be 
lere  quoted:  *(1)  The  cultivation  of  an  Aus- 
tralian sentiment,  based  upon  the  maintenance 
of  racial  purity  and  the  development  in  Aus- 
tralia of  an  enlightened  and  self-reliant  com- 
munity. (2)  The  securing  of  the  full  results  of 
their  industry  to  all  producers  by  the  collec- 
tive ownership  of  monopolies  and  the  exten- 
sion of  the  industrial  and  economic  functions 
of   the  state  and  municipality* 

The  dropping  of  the  ^whole  hog*  plank  in 
favor  of  this  statement  of  aims  was  looked 
upon  as  a  retrograde  step  by  the  more  ardent 
socialists  in  the  movement;  but  it  appears  to 
have  been  dictated  by  common  sense.  The  plat- 
form is  theoretically  a  program  for  realiza- 
tion when  the  party  gets  a  majority,  and  it  is 
clearly  impracticable  to  attempt  to  carry  out 
any  complete  scheme  of  socialism  to-day. 
Recognizing  this,  the  party  declares  its  belief 
in  socialistic  principles,  and  adjusts  its  pro- 
gram so  that  every  step  taken  will  be  in 
consonance  with  that  ideal.  This  is  shown  in 
the  platform  for  the  Federal  elections  at  the 
end  of  1906,  which  was  as  follows: 

1.  Maintenance  of  a  white  Australia. 

2.  Nationalization  of  monopolies. 

3.  Old-age  penaiona. 

4.  Tariff  reierenduxn. 

5.  Progrewve  tax  on  tmimi>roved  land  values. 

6.  Restriction  of  public  borrowing. 

7.  Navigation  laws  (provision  for  manning,  etc.) 

8.  Citizen  defense  force. 

9.  Arbitration  act  amendment  (ensuring  effectiveness). 

10.  Commonwealth  bank  of  deposit  and  issue  and  life  and 

fire  insurance  department. 

11.  Uniform  industrial  legislation;  amendment  of  constitu- 

tion to  orovide  for  same. 

12.  Civil  equality  of  men  and  ^ 


Since  this  platform  was  put  forward,  *White 
Australia^  has  been  maintained,  *01d  Age  Pen- 
sions^ have  been  adopted,  a  ^Progressive  Land 
Tax*  has  been  passed,  ^Navigation  Laws*  and 
laws  to  provide  for  ^Citizen  Defense  Forces* 
have  also  been  passed  Amendments  to  the 
^Arbitration  Acts,*  ^Uniform  Industrial  Legis- 
lation* and  a  ^Commonwealth  Bank  of  Deposit 
and  Issue*  (see  Finance)  have  also  been  en- 
acted. 

This  platform  insists  that  monopolies  shall 
be  nationalized,  as  constituting  a  public  danger, 
and  the  Labor  party  expresses  its  disbelief  in 
the  efficacy  of  measures  desired  to  merely 
regulate  modem  trusts.  Under  its  objective  the 
party  will  embrace  every  opportunity  of  ex- 
tending the  functions  of  collective  authority 
where  it  is  shown  to  be  practicable  and  of  value 
to  the  community.  From  this  statement  of  the 
position  it  will  be  seen  that  the  Labor  party 
is  undoubtedly  socialistic,  but  it  does  not  pro- 
pose to  plunge  Australia  suddenly  into  any  ex- 
periment of  a  wholesale  character.  The  people 
have  control  in  respect  of  each  successive  step, 
and  ma>r  be  relied  upon  to  call  a  halt  if  at  any 
stage  failure  is  experienced. 

Two  proi)osed  laws  for  the  alteration  of 
the  constitutional  powers  of  the  Comtnon- 
wealth  in  regard  to  industries  and  business 
were  submitted  to  the  people  by  referendum  for 
acceptance  or  rejection  in  April  1911.  The  first 
proposal  was  to  amend  the  Constitution  Act  so 
as  to  give  the  Commonwealth  government  in- 
creased powers  to  deal  with  trade  and  com- 
merce, corporations,  industrial  matters  and 
trusts  and  monopohes.  The  second  proposal 
was  to  empower  the  Commonwealth  govern- 
ment to  make  laws  with  respect  to  monopolies ; 
both  of  these  proposals  were  rejected  by  popu- 
lar vote.  They  were  again  submitted  to  the 
vote  at  the  general  elections  in  May  1913,  and 
again  rejected 

On  the  whole,  the  Labor  party  throughout 
Australia  has  given  a  much  needed  impetus  to 
social  legislation;  and,  in  reply  to  those  who 
urge  that  its  objects  and  methods  are  opposed 
to  the  welfare  of  the  community,  it  points  to 
the  fact  that  since  its  appearance  in  Australian 

eolitics  wealth  has  found  a  wider  distribution; 
ours  have  been  shortened  and  wages  raised 
in  many  occupations;  sweating  has  been  mini- 
mized; and  that,  though  much  remains  to  be 
done,  the  people  enjoy  greater  prosperity  than 
before  the  advent  of  the  new  political  force. 

Bibliography.— <The  Labor  Party  and  In- 
dustrial Legislation'  (1912);  Cutback.  ^ White 
Australia  Question'  (1909)  ;  Hirsh^  < Democracy 
of  Socialism'  (1901) ;  Lush,  ^Climese  Expul- 
sion in  Australia*  (1902) ;  Parker,  < Australia 
for  the  White  Man>  (1901)  ;  Reeves,  <The  Aus- 
tralian Labor  Ministry'   (1904). 

J.  C.  Watson, 
Premier  of  Australia,  1904. 

15.  SOCIAL  CONDITIONS.  The  social 
conditions  of  a  country  may  be  considered 
from  different  points  of  view.  They  might  be 
considered  from  the  general  welfare  of  the  peo- 
ple, or  from  what  is  Known  as  social  distinction 
in  society.  This  last  aspect  of  the  question 
could  be  disposed  of  in  a  few  words  so  far  as 
Australia  is  concerned  The  people  mostly  be- 
long to  the  great  class  of  honest  industry  in 
one  form  or  another.  The  large  majority  are, 
if  necessity  requires,  willing  to  undirtake  al- 
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most  any  land  of  woric,  white  those  who  are 
wealthy,  with  but  few  exceptions,  prefer  use- 
ful or  i>hilanthropic  employment  to  a  life  of 
idle  dissipation. 

The  common  weal  of  the  people  is  indicated 
hy  die  fact  that  in  no  country  is  there  less  real 
poverty  than  in  Australia,  or  better  and  more 
systematic  organization  for  dealing  with  those 
rew  persons  who  are  in  need  of  temporary 
assistance.  No  one  is  ever  knowingly  allowed 
to  suffer  for  want  of  food  The  state  does  not 
consider  it  to  be  its  duty  to  find  employment 
for  those  who  may  be  out  of  work,  but  m  the 
interest  of  humanity  it  always  provides  food 
for  those  in  want  of  it 

It  has  been  said  that  the  happiest  people  are 
those  who  can  live  upon  the  products  of  their 
own  country.  Australia  offers  greater  possibil- 
ities for  such  happiness  than  ahnost  any  other 
land.  Cattle  and  sheep,  pigs  and  poultry,  all 
kinds  of  grain,  vegetables  of  every  variety,  and 
nearly  all  known  fruits  are  easily  produced  by 
properly  applied  industry. 

Primary  Productions.—  Lord  Sydenham, 
G.C.M.G.,  who  was  governor  of  Victoria  for 
some  vears,  after  his  return  from  Australia 
said  *It  may  be  taken  as  certain  that  where 
the  averages  from  primary  production  stand 
high  the  country  is  a  good  one.'  This  dicttmi 
has  such  a  direct  bearing  upon  the  condition 
of  the  people  that  the  comparisons  become  im- 
portant According  to  population  the  primary 
production  in  Australia  is  greater  than  in  Can- 
ada, 50  per  cent  greater  than  in  the  United 
States,  twice  as  great  as  in  France,  three  times 
as  great  as  in  England  and  over  four  times  as 
great  as  in  Russia. 

The  productive  nature  of  the  soil  and  cli- 
mate has  a  great  deal  to  do  with  the  fact  that 
a  greater  number  of  people  in  Australia,  in 
proportion  to  its  population,  enjoy  more  of  the 
comforts  and  pleasures  of  life  than  is  the  case 
in  manv  other  parts  of  the  world.  The  people 
as  a  whole  are  better  housed,  fed  and  clothed 
than  the  residents  of  most  other  countries. 
Qieap  houses  and  discomforts  are  to  be  found 
in  Australia  as  elsewhere,  but  even  in  the  cities 
there  is  a  lade  of  the  poor  shanties  and  tene- 
ments which  are  so  noticeable  in  many  large 
cities  in  Europe,  Asia  and  America. 

Educational  Advantages. —  No  one  question 
has  a  more  important  or  direct  bearing  upon  the 
social  conditions  of  the  people  than  that  of  edu- 
cation. No  country  has  better  facilities,  and 
but  few  as  p^ood,  and  .with  the  exception  of  some 
parts  of  America,  Australia  affords  as  good 
an  opportunity  for  secondary  and  advanced 
education  at  a  moderate  cost  as  any  other 
country. 

Generallv  speaking,  the  system  of  public  edu- 
cation is  free,  compulsory  and  secular,  the 
whole  expense  being  met  out  of  the  general 
revenue.  The  greatest  care  is  taken  to  provide 
schools  in  every  part  of  the  country  as  well  as 
in  tfie  thickly  populated  cities,  and  in  some  of 
the  thinlv  settled  districts,  scnools  of  from  10 
to  15  children  are  established.  Fortunately, 
Australia's  educational  advancement  has  not 
been  delayed  by  sectarian  interference.  There 
it  is  generally  considered  that  a  country's  ad- 
vancement rests  on  the  education  of  its  peoplt 
and  that  as  national  education  is  a  national 

fiin,  the  nation's  treasury  should  meet  the  bill, 
fforts  have  been  made  from  time  to  time  by 


zealous  propounders  of  sectarian  beliefs  to 
incorporate  religious  instruction  widi  die  Edu- 
cation^ Acts  of  the  different  states,  but  the 
majority  of  the  people  are  strongly  opposed 
to  any  form  of  state  aid  to  religion.  They 
feel  that  in  the  bitter  strife  for  sectarian  su- 
premacy the  efficiency  of  the  schools  would  be- 
come impaired  and  die  practical  education  of 
the  children  ng^lected.  A  lange  majority  of 
parents  take  advantage  of  the  pubUc  schools 
for  their  children,  but  for  those  who  object, 
either  from  class  prejudice  or  religious  scruples, 
good  private  schools  are  available: 

The  technical  schools,  colleges  and  universi- 
ties afford  ample  facilities  for  higher  educa- 
tion. The  Australian  universities  stand  hig^  in 
the  educational  world.  By  bequests,  endow- 
ments and  grants  of  land  they  have  been  en- 
abled to  provide  splendid  buildings  and  appli- 
ances, and  to  procure  able  and  learned  pro- 
fessors. The  degrees  conferred  are  recognized 
and  respected  in  other  lands.  No  one  need  leave 
Australia  to  become  well  versed  in  music,  med- 
icine, literature,  law  or  science.  The  technical 
schools  have  been  especially  valuable  from  a 
mining  point  of  view,  and  many  of  those  who 
have^  received  their  instruction  there  are  now 
holding  important  positions  on  mining  fields 
in  Australia  and  other  countries.  Nearly  1,300 
public  libraries  with  2,000,000  volumes  of  valu- 
able literature  are  a  great  help  to  those  who 
have  passed  on  beyond  school  life  In  all  the 
principal  cities  there  are  public  museums  and 
art  galleries,  which  are  largely  patronized,  and 
have  an  elevating  and  refining  influence.  See 
article  EIducation. 

Religious  Instructioiu— The  secular  and 
non-sectari  nature  of  the  public  schools  does 
not  imply  that  the  religious  instruction  of  the 
people  is  neglected.  Churches  of  every  known 
denomination  are  well  supported.  Sunday 
schools,  Christian  endeavor  societies  and  young 
men's  and  young  women's  Christian  Associa- 
tions are  well  attended,  and  all  doing  good 
work,  while  the  Salvation  Army  has  its  branches 
stretching  over  every  part  of  the  land,  and  is  to 
be  commended  for  its  tireless  endeavors  to  re- 
claim the  drunkard,  lift  up  the  oppressed  and 
to  bring  back  to  the  paths  of  virtue  and  truth 
those  who  have  strayed  or  fallen  by  the  way- 
side. Temperance  organizations  of  various 
kinds  have  many  members,  and  are  a  powerful 
factor  in  preserving  the  better,  simpler  and 
purer  life  of  the  community.  See  Australia 
—  Reugion. 

Government  Institutions.—  The  govern- 
ments of  the  different  states  look  after  the  poor, 
the  sick  and  the  afflicted.  They  have  destitute 
homes  where  the  aged  are  properly  housed,  fed 
and  cared  for.  They  have  hospitals  for  the 
sick,  where  those  who  cannot  afford  to  pay  are 
nursed  and  attended  equally  with  those  who 
can.  Asylums  for  the  insane,  sanatoriums  for 
the  consumptive,  and  homes  for  incurables 
and  schools  for  the  blind,  deaf  and  dumb  are 
either  supported  or  subsidized  by  the  govern- 
ments. Genuine  workingmen,  if  unable  to  ob- 
tain employment,  are  allowed  to  do  certain 
work  to  pay  for  die  food  which  is  provided  for 
them  and  their  families.  Such  relief  is  of  a 
temporary  character  until  more  permanent  em- 
plo3rment  is  secured. 

Benefit  societies  and  insurance  companies 
have  been  established  in  every  state,  and  num- 
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ber  their  members  by  many  thousands.  These 
have  a  marked  effect  in  encouraging  provident 
habits,  and,  with  the  temperance  societies,  are 
valuable  aids  in  teaching  frugality  and  modera- 
tion, which  are  notable  characteristics  in  the 
Australians. 

Old-age  pensions  were  formerly  provided  by 
some  of  the  states,  but  a  system  of  old-age 
pensions  is  now  the  law  for  the  whole  Common^ 
wealth. 

Outdoor  Life. —  For  those  who  are  fona 
of  an  outdoor  life  Australia  is  an  ideal  coun- 
try. The  climate  is  such  that  one  can  practically 
spend  the  whole  year  in  the  open  air.^  The  ad- 
vantages of  fresh  air  have  been  wisely  con- 
sidered by  those  who  had  to  do  with  laying  out 
cities  -and  towns,  as  well  as  those  connected 
with  the  government  of  the  country.  Wide 
streets  squares  and  parks  are  to  be  found  in 
and  adjacent  to  all  the  cities,  while  large  tracts 
of  land  have  been  reserved  as  national  parks 
within  a  few  miles  of  the  centres  of  population. 

This  affords  every  oppjortunity  for  outdoor 
sport  of  all  Idnds.  Rowing,  football,  cricket, 
lacrosse,  golf,  baseball  and  almost  all  other  out- 
side games  nave  numerous  patrons.  In  fact, 
games  and  sport  are  carried  on*  so  extensively 
that  tourists  have  criticized  Australians  for  in- 
dulging so  much  in  them.  Numerous  holidays, 
reasonable  hours  for  work,  and  long,  fine  days 
offer  every  inducement.  Australians  are  de- 
cidedly a  sport-loving  people.  The  Melbourne 
Cup  IS  one  of  the  world's  greatest  racing 
events  and  the  Flemington  grounds  with  their 
commodious  stands  and  extensive  lawns  are 
unsurpassed  in  anv  part  of  the  world.  The 
roads  are  so  well  made  that  motoring  and 
cycling  are  greatly  indulged  in.  Many  resi- 
dents own  motors,  and  during  the  last  few 
years  money  has  become  so  plentiful  that 
vehicles  for  pleasure  have  been  purchased  in 
large  numbers. 

Wealth  of  the  People.—  It  is  not  generally 
known  that  the  Australians  are  the  richest 
people  in  the  world,  except  the  residents  of 
England,  and  a  good  many  of  these  draw  their 
incomes  from  Australian  investments.  Dur- 
ing the  year  (1914)  Australia  exported  produce 
of  a  greater  value  than  ever  before.  The  dis- 
tribution of  wealth  is  more  general  than  in 
most  other  parts  of  the  world.  Over  30  per 
cent  of  the  adult  population  are  possessors  of 
property,  while  in  England  only  about  12  per 
cent  of  the  adult  population  enjoy  that  privi- 
lege. There  are  2,108,000  depositors  in  the  sav- 
ings bank,  being  over  40  per  cent  of  the  entire 
population,  ana  they  have  to  their  credit  over 
$400,000,000,  an  average  of  about  $200  for  each 
depositor. 

Laws  and  Socialism. —  Taking  an  active 
and  responsible  part  in  the  management  of  na- 
tional affairs  has  a  moderating  effect  upon  most 
politicians,  and  to  a  large  degree  they  have 
recognized  the  responsibility  of  office  and  en- 
deavored to  safeguard  the  country's  interest. 

The  voice  of  the  people  can  be  made  fully 
known  through  the  ballot-box.  The  judgment 
of  the  public  may  not  always  be  considered  the 
wisest  for  the  country's  advancement,  but  when 
the  error  is  discovered  the  same  power  t^t 
caused  it  can  apply  the  remedy.  The  Austra- 
lian Commonwealth  franchise  is  the  broadest 
and  most  liberal  possible.  Everyone  over  the 
age  of  21  (except  criminab  and  lunatics)  has 


the  right  to  vote.  In  some  of  the  state  elections 
as  well,  women  have  the  privilege.  There  were 
many  stroncfly  opposed  to  woman's  franchise. 
All  the  arguments  about  taking  her  from  her 
home,  destroying  her  womanly  instincts,  caus- 
inqr  her  to  neglect  her  proper  duties,  etc.,  were 
indulged  in.  After  the  law  was  passed  how- 
ever, those  who  previously  opposed  it  quickly 
realized  (especially  if  they  were  parliamentary 
candidates)  that  woman  was  hignly  intelligent 
and  that  it  was  her  duty  in  the  interest  of  the 
country  to  vote. 

Australia's  socialism  has  grown  with  her 
people.  It  has  not  meant  the  destruction  of 
private  property.  The  state  railways,  harbors, 
waterworks,  telegraphs,  telephones,  wharves, 
exporting  departments,  public  schools,  and  other 
undertakings,  have  naturally  followed  one  after 
the  other,  and  have  not  been  a  hardship  to  the 
capitalists,  but  have  rather  been  the  means  of 
allowing  them  to  invest  their  money  in  other 
undertakings  and  thereby  assist  in  opening  up 
the  pastorsiL  agricultural  and  mining  industries. 
Many  of  Australia's  laws  have  been  passed 
on  the  belief  that  the  government  could  under- 
take certain  things  for  the  assistance  of  the 
people  at  less  expense  than  this  assistance  could 
be  carried  out  privately.  National  credit,  as  a 
rule,  is  much  better  than  individual  credit. 
Money  can.  be  borrowed  by  the  state  and  lent 
to  producers  on  better  terms  than  it  can  be  bor- 
rowed by  private  people  for  that  purpose. 
Under  certain  laws  the  well-to-do  pastoralists, 
as  well  as  the  poorer  producer,  can  be  assisted. 
It  is  necessary  to  understand  Australian  life  to 
realize  the  need  for  assistance  to  pastoralists. 
The  governments  own  most  of  the  lands;  hun- 
dreds of  miles  of  which  are  let  on  lease  to 
Eastoralists.  Wire  netting  has  been  found  to  - 
e  the  most  effective  means  of  protecting  the 
sheep  from  wild  dogs,  and  of  keeping  the  rab- 
bits down.  For  the  lessee  on  his  own  account 
to  undertake  to  fence  his  leasehold  would  mean 
an  expense  which  would  be  a  heavy  burden 
upon  him,  and  prevent  the  use  of  his  capital  for 
other  improvements;  so  by  combining  with 
adjoining  lessees  they  form  a  vermin  trust, 
and  apply  to  the  government  for  miles  of  wire 
netting;  this  is  supplied  upon  the  joint  security 
of  the  lessees  and  they  repay  the  government, 
with  interest,  in  instalments  extending  over  a 
number  of  years.  Large  sums  have  been  lent 
in  this  way,  but  little  if  any  loss  has  oc- 
curred and  it  has  been  the  means  of  stocking 
much  land  that  would  otherwise  have  remained 
idle.  The  governments  also  assist  the  farmers 
by  loans  from  state  banks  at  low  interest,  a 
king  term  of  years  being  allowed  for  repay- 
ments. Blockers,  who  only  have  a  few  acres, 
are  also  assisted,  and  under  certain  conditions 
they  borrow  from  the  government  to  help  build 
their  houses  and  carry  out  other  improvements. 
All  these  loans  are  only  granted  on  business 
principles,  after  the  officers  of  the  land  depart- 
ments have  made  full  inquiries  as  to  necessary 
security.  The  governments  also  largely  assist 
in  exporting  produce  and  finding  outside 
markets.  ^  This  business  is  conducted  on  com- 
mercial lines,  certain  charges  being  made  for 
the  storage,  freezing  and  work  done.  If  the 
producer  is  in  need  of  ready  money  before  his 
goods  are  disposed  of  an  advance  is  made  l^ 
the  government.  All  this  may  be  considered 
sociaHstic;  however  upon  a  moment's  reflection 
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it  will  be  seen  that  it  is  only  an  assistance  to 
further  stimulate  individual  enterprise  and 
effort.  It  has  carried  many  a  strugRlinj?  pro- 
ducer over  early  years  of  hardship,  and  prob- 
ably saved  his  property  for  his  family  when 
under  other  circumstances  it  might  have  gone 
into  the  hands  of  the  mortgagee. 

Charges,  Rates,  Taxes.-— Railway  charges 
are.  if  anything,  less  than  on  the  roads  owned 
and  worked  by  private  companies  in  other 
countries.  The  conveniences  for  traveling  arc 
good.  The  government  control  of  waterworks 
and  sewage  systems  for  the  large  cities  has 
proved  economical  and  satisfactory.  The  land 
tax  is  not  heavy  enough  to  be  burdensome. 
Municipal  and  local  rates  are  low  in  compari- 
son with  England.  The  total  rates  in  the  Aus- 
tralian cities,  ii}cluding  water  rates,  on  prop- 
erty worth  $500  per  annum,  would  be  from  $50 
to  $100,  while  in  and  around  London  it  would 
be  from  $150  to  $300. 

Employer  and  Employee.— The  relations 
between  the  employer  and  the  employee  arc 
generally  harmonious;  occasionally  disputes 
may  anse  but  they  are  nearly  always  settled 
without  those  long^trikes  whidi  result  in  heavy 
loss  to  both  resistmg  forces  and  engender  so 
much  bitterness  of  feeling.  The  employers  as  a 
rule  pay  good  wages,  the  hours  worked  are 
short  and  the  employees  are  provided  with 
favorable  sanitary  and  safety  conditions.  Being 
thus  satisfied  that  their  treatment  is  lust,  they 
in  their  turn  do  their  best  to  give  full  value  in 
their  work  for  the  wages  tiiey  receive. 

Literature,  Art  and  Song. —  According  to 
Mr.  Coghlan,  who  is  a  statistical  authority,  Aus- 
tralia has  as  lar^^e  a  number  of  fi^st-class  news- 
papers, considermg  its  population,  as  any  other 
country  in  the  world,  while  in  the  matter  of 
letter-writing  the  only  two  countries  that  sur- 
pass it  are  the  United  States  and  England. 

That  Australians  have  a  taste  for  literature 
cannot  be  denied;  what  they  read  may  not  al- 
ways be  of  the  highest  standard;  and  what  they 
write  may  sometimes  lack  artistic  finish,  but 
one  must  recollect  that  theirs  is  comparatively  a 
new  country.  Its  real  growth  has  taken  place 
during  the  last  50  years.  Other  countries  have 
not  risen  rapidly  to  literary  fame.  The  first 
settlements  of  America  were  made  two  centu- 
ries before  the  world  had  the  benefit  of  Irving, 
Longfellow,  Emerson  or  Lowell.  England's 
men  of  letters  were  not  numerous  or  renowned 
until  many  generations  had  passed  away. 

While  in  literature  Australia  may  not  up 
to  the  jjresent  have  produced  writers  of  marked 
distinction,  yet  there  are  those  of  more  or  less 
note  whose  productions  are  of  no  small  merit, 
and  who  have  thrown  the  bright  sunshine  and 
free  life  into  their  work.  The  same  may  be 
said  of  art.  While  no  one  person  stands  out  as 
a  producer  of  highly  valuable  pictures  there  are 
several  who  have  the  true  artist's  spirit  and 
have  made  creditable  displays  at  the  Royal 
Academy  in  London  and  the  Salons  of  Paris. 
But  when  one  considers  musical  artists,  Austra- 
lia has  no  need  to  feel  ashamed.  With  the 
climatic  conditions  it  naturally  follows  that 
those  who  are  musically  inclmed  have  suc- 
ceeded; and  to-day,  in  proportion  to  her  popu- 
lation, Australia  is  stated  to  have  more 
prominent  musical  talent  of  world-wide  repu- 
tation than  any  other  English-speaking  country. 

Taking  the  residents  of  Australia  as  a  whole 


they  are  a  hai^y,  prosperous  and  contented 
people.  They  have  of  course  the  political  and 
theological  differences  which  are  common  to  all 
nations.  The  leaders  of  public  thought  en- 
deavor to  convince  by  reason  not  by  force. 
Occasional  dissatisfaction  is  expressed.  It  is 
questionable,  all  things  considered,  whether  any 
country  in  the  world  is  more  congenial  as  a 
place  of  residence  for  the  following  reasons: 
The  death-rate  is  lower,  the  primary  production 
is  greater,  the  wa^es  are  higher,  the  standard  of 
living  is  better,  the  houses  are  more  substantial, 
and  surrounded  with  more  land,  the  hours  of 
labor  are  shorter,  telegraphic  communication  is 
cheaper,  the  weather  is  brighter,  the  laws  more 
liberal,  the  wealth  more  evenly  distributed  and 
class  distinctions  fewer  than  in  almost  any 
other  country. 

Besides  all  this,  Australia,  in  the  matter  of 
language,  is  more  English  than  England  or 
America.  One  can  hear  more  foreign  lan- 
guages spoken  in  New  York  or  London  in  a 
day  than  could  be  heard  in  Australia  in  a  year. 
Consult  Taylor,  <  Australia  of  To-Day>  (1906) 
and  Moore,  ^Australian  Literature  and  Art' 
(1913). 

John  G.  Jenkins, 
Agent-General   for  South   Australia,    1905-08, 
and  Premier,  1901-05. 

16.  MILITARY  AND  NAVAL  DE- 
FENSE. Up  to  1870  Australian  defense  con- 
sisted of  a  small  garrison  of  British  troops. 
These  were  placed  in  the  principal  cities  as  a 
kind  of  guard.  The  withdrawal  of  the  last 
Imperial  regiment  in  1870,  and  the  effect  of  the 
Franco-Prussian  War  and  other  European  and 
Asiatic  disturbances,  led  to  the  establishment  of 
a  colonial  system  of  defense.  The  system  was 
voluntary;  men  willingly  came  forward,  gave 
their  time  and  service,  the  governments  pro- 
viding them  with  arms  and  accoutrements  and 
in  many  cases  uniforms. 

In  1880  experts  from  the  Imperial  army  ad- 
vised that  a  ^Militia'  or  partially  paid  system 
should  be  substituted  for  the. voluntary  system. 
This  was  adopted  about  1884.  The  expenditure 
to  the  colonies  was  increased  by  this  system, 
but  the  general  efficiency  was  very  much  greater. 
In  most  of  the  large  schools  cadet  corps  were 
established  where  the  boys  were  given  a  regular 
course  of  drilling.  The  strength  of  •  the  mili- 
tary forces  in  the  different  states  prior  to  Fed- 
eration was  based  upon  population  and 
amounted  in  all  exclusive  of  rifle  clubs  to  about 
28,000. 

Under  the  Constitution  of  the  Common- 
wealth Act  of  1900  the  complete  control  of  the 
defenses  was  transferred  from  the  states  to 
the  Commonwealth.  Under  the  Minister  of 
Defense  a  general  officer  was  appointed  who 
organized  and  took  charge  of  the  land  forces 
imtil  1905  when  a  Council  of.  Defense  was  ap- 
pointed to  deal  generally  with  questions  of 
policy,  and  a  military  board  to  which  the  ad- 
ministration of  the  forces  was  entrusted.  The 
Commonwealth  was  divided  into  six  military 
districts  generally  corresponding  to  the  bound- 
aries of  the  six  states.  The  main  portion  of 
the  land  forces  is  made  up  by  the  Gtizen 
soldiers  or  militia.  Over  600  professional 
soldiers  were  engaged  as  expert  instructors 
spread  over  all  the  principal  places  in  the  Com- 
monwealth.    For  defending  the  leading  ports 
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and  manning  the  forts  permanent  troops  of 
Royal  Australian  garrison  artillery  are  sta- 
tioned. 

The  defense  of  Australia  at  present  is  pre- 
scribed by  the  Defense  Acts  and  amendments 
from  1903  to  1914.  In  the  Act  of  1909  provi- 
sion is  made  for  compulsory  military  and  naval 
training  with  the  necessary  regulations  as  re- 

firds  exemption,  registration  and  enrolment, 
ince  then  further  acts  have  been  passed  ex- 
tending the  provisions,  removing  difficulties  and 
provi£n^  necessary  machinery.  The  geographi- 
cal position  of  Australia  instilled  in  the  mmds 
of  the  people  the  necessity  for  greater  security 
than  they  felt  they  could  depend  upon  in  a 
purely  voluntary  system.  Leading  statesmen  of 
all  parties  recognized  the  danger  and  the  system 
of  compulsory  training  above  referred  to  was 
the  result. 

Bjr  the  acts  passed  in  1903  and  1904  all  male 
inhabitants  in  Australia  between  the  ages  of  18 
and  60  were  made  liable  for  home  service  in 
time  of  war.  It  was  felt  that  to  call  out  men 
for  home  defense  who  never  had  been  trained 
would  not  be  effective,  so  the  Compulsory  Act 
to  provide  for  tmiversal  liability  to  train  in 
time  of  peace  was  passed,  and  it  is  worth  not- 
ing that  this  was  the  first  act  ever  passed  in 
any  English-speaking  country  which  compels 
all  >rouths  to  undergo  a  system  of  military 
training.  On  1  Jan.  1911  the  Compulsory 
Act  -was  put  in  force.  All  male  inhabitants  who 
are  British  subjects  and  have  lived  in  Australia 
for  six  months  are  liable  to  service.  The  train- 
ing is  as  follows:  M  From  12. to  14  years  of 
age  in  the  Junior  Cadets;  (b)  From  14  to  18 
years  of  age  in  the  Senior  Cadets;  (c)  From 
18  to  26  years  of  age  in  the  Citizen  Forces. 

Before  the  Act  of  1909  came  into  operation, 
at  the  request  of  the  Commonwealth  govern- 
ment. Lord  Kitchener  visited  Australia  and  in- 
spected the  military  forces,  the  forts  and 
various  defense  works,  and  those  in  course  of 
erection.  He  made  a  comprehensive  report 
upon  the  whole  scheme  of  land  defense:  this 
scheme  was  based  upon  the  Commonwealth  De- 
fense Acts  of  1903-09,  but  necessitated  further 
amendments  to  those  acts.  The  organization 
is  based  upon  the  following  considerations: 
(a)  The  members  available;  (b)  The  length  of 
service  demanded;  (c)  The  proportion  of  the 
various  arms  required. 

Jfunior  Cadets.— The  training  for  Junior 
ets,  which  lasts  for  two  years,  consists  of 
90  hours  each  year  and  begins  on  1  July  in 
the  year  in  which  the  cadet  reaches  the  age  of 
12.  This  training  is  especially  aimed  at  the 
development  of  the  physique  of  the  cadet.  It 
consists  principally  of  physical  training  for 
at  least  15  minutes  on  each  school  day,  and 
elementary  marching  drill.  The  following  sub- 
jects are  also  taught:  Miniature  rifle  shooting, 
swimming,  running  exercises  5n  organized 
games  and  first  aid.  The  Junior  Cadets  do  not 
wear  uniforms.  A  special  staflF  of  instructors 
is  maintained  by  the  government  and  many 
classes  for  the  instruction  of  school  teachers 
are  held  throughout  the  country.  The  teachers 
then  instruct  the  boys  and  the  inspectors  of  the 
schools  supervise  the  training  and  inspect  the 
boys  on  behalf  of  the  military  authorities. 

Senior  Cadets.— The  training  of  Senior 
Cadets,  which  lasts  for  four  years,  commences 
on    1    July   in   the   year   in   which    the   cadet 


reaches  the  age  of  14.  It  consists  of  at  least  40 
drills  each  year,  of  which  four  are  classed  as 
whole  days,  12  as  half  days,  the  remainder 
being  night  drills  of  not  less  than  one  hour. 
The  four  years'  training  conmrises  marching, 
handling  of  arms,  musketry,  physical  drill,  first 
aid,  guards  and  sentries,  technical  training  as 
a  company  in  elementary  field  work  and  ele- 
mentary battalion  drill. 

Adult  Forces.- Training  in  the  Citizen 
Forces,  which  covers  a  period  of  eight  years, 
begins  on  1  July  of  the  year  in  which  he  reaches 
the  age  of  18  years.  The  work  consists  of 
training  continuously  in  camp  for  17  days  in 
the  case  of  the  naval  forces,  artillery  and  en- 
8;tneer  arms,  and  eight  days  for  other  arms  and 
eight  days'  home  training  for  all  arms.  The 
total  service  is  25  days  per  annum.  Persons,  if 
by  their  religion  they  are  not  allowed  to  carry 
arms,  as  far  as  possible  are  allotted  to  duties 
of  non-combatant  character  such  as  stretcher 
bearers,  or  as  members  of  the  Army  Medical 
Corps,  necessary  proof  being  required  to  secure 
exemption.  Heavy  penalties  are  provided  by 
act  for  evasion  or  prevention  from  service. 
Efficient  parades  must  be  attended  and  a  stand- 
ard of  efficiency  attained  by  all  the  trainees 
each  year. 

Pay- — All  members  of  the  militia  are  pro- 
vided with  certain  payment.  Citizen  soldiers 
who  enlisted  voluntarily  under  the  old  system 
have  the  same  rate  of  pay  as  formerly,  the  basis 
being  8/-  per  day  for  gunners,  sappers  or 
privates.  Under  the  compulsory  system  they 
.  receive  3/-  per  day  during  the  first  year  and 
4/-  per  day  during  the  following  years  of  their 
training.  Non-commissioned  officers  and  of- 
ficers are  paid  as  follows:  Corporals,  9/-  per 
day;  Sergeants,  10/-  and  11/-  per  day;  Lieu- 
tenants, 15/-  per  day;  Captains,  22/6  per  day; 
Majors,  30/-  per  day;  Lieutenant-Colonels, 
37/6  per  day;  Colonels,  45/-  per  day;  mounted 
officers  also  receive  horse  allowance. 

Uniforms  are  provided  free  for  use  on  drills 
and  parades,  but  are  not  permitted  to  be  worn 
when  the  cadets  or  soldiers  are  not  on  duty. 
The  Citizen  soldiers  have  rifles  issued  to  them, 
but  the  arms  for  the  Senior  Cadets  are  kept  at 
local  depots  and  issued  as  required  for  musketry 
practice  and  drill.  An  allowance  of  free  ammu- 
nition is  provided  to  encourage  rifle  shooting. 
The  Commonwealth  government  has  estab- 
lished factories  for  the  manufacture  of  all  mili- 
tary equipments. 

In  addition  to  those  who  are  imdergoing 
regular  training  there  are  nearly  1,200  rifle 
clubs  in  Australia  with  a  membership  of  about 
50,000.  An  annual  course  of  musketry  is  fired 
by  these  members  but  they  do  not  undergo  any 
systematic  course  of  training.  It  is -estimated 
that  60  per  cent  of  the  members  of  these  rifle 
clubs  are  fit  for  active  service. 

A  Royal  Military  College  was  established  in 
1911.  The  ordinary  college  course  lasts  for 
four  years  and  when  completed  those  who  have 
passed  through  go  for  a  period  on  duty  to  Eng- 
land or  India,  after  which  they  are  appointed 
to  positions  on  the  staff  or  with  the  permanent 
troops  in  Australia  or  New  Zealand.  During 
the  European  War,  which  commenced  in  Au- 
gust 1914,  the  course  at  the  Military  College  has 
been  temporarily  modified.  No  fees  are  charged 
for  instruction  and  maintenance,  each  staff 
cadet  being  credited  to  meet  necessary  expenses  T 
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of  iinifonns,  books,  instruments,  etc.,  with  an 
allowance  of  5/6  per  day.  Both  educational 
and  militai;y  work  are  comprised  in  the  course 
of  instruction.  Cadets  are  prepared  for  engi- 
neer, artillery,  light  horse  and  infantry  work. 

The  worlang  of  the  compulsory  training 
system  is  proving  most  successful.  The  num- 
ber in  training  m  1914  was  Citizen  soldiers, 
51,000;  Senior  Cadets,  87,000;  Junior  Cadets, 
50,000;  nearly  200^000  in  all  in  actual  training. 
G.  H.  Knibbs,  Esq.,  C.M.G.,  the  Common- 
wealth statistician  (to  whose  works  the  writer 
of  this  article  is  greatly  indebted),  deals  with 
the  success  of  the  Australian  system.  ^The 
scheme  both  before  its  inception  and  since  its 
successful  inauguration  has  had  the  support 
of  leading  statesmen  of  all  political  views  as 
well  as  the  vast  majority  of  the  citizens  of  the 
Commonwealth.  In  general  the  trainees  are 
alert  and  well  disciplined  while  on  parade,  and 
their  interest  and  enthusiasm  is  shown  by  the 
large  number  of  candidates  seeking  promotion 
at  competitive  examinations  after  courses  of 
lectures,  demonstrations  and  special  parades. 
A  great  deal  of  voluntary  service  is  rendered 
in  all  branches  of  the  service  and  the  rifle  clubs 
of  the  Citizen  Units  are  well  patronized.  Many 
of  the  regiments  have  athletic,  g^nastic  and 
swimming  clubs  and  sports  meetings  are  fre- 
quently held.  Moreover,  a  marked  improve- 
ment has  become  apparent  in  the  general  con- 
duct and  bearing  of  the  youths  of  Australia, 
and  it  is  claimed  that  this  is  the  effect  of  the 
system  of  universal  training.  As  a  result  of 
enquiries  made  in  1914,  the  police  authorities  i 
in  all  the  states  concurred  in  the  opinion  that 
the  behavior  of  the  youths  who  are  subject  to 
the  training  is  vastly  improved.  It  is  stated  that 
both  mentally  and  morally  as  well  as  phsrsically 
the  benefits  are  veiy  definite  and  that  •the 
principal  effects  of  a  beneficial  nature  are  in- 
creased self-respect,  diminution  of  juvenile 
cigarette  smoking,  and  generally  a  tendency 
toward  a  sense  of  responsibility  and  a  desire 
to  become  good  citizens  * 

Naval  Defense.— Prior  to  the  Federation 
of  the  Australian  states  the  naval  defense  was 
chiefly  provided  by  a  British  squadron  located 
in  Australian  waters  with  Sydney  as  its  base, 
Australia  and  New  Zealand  providing  a  por- 
tion of  the  expense  to  the  Bntish  government. 
In  addition  to  this  the  states  had  provided  at 
their  own  expense  several  small  vessels,  gun- 
boats, etc.  After  the  Commonwealth  was 
established  it  was  considered  that  Australia 
should  take  a  greater  part  in  naval  defense  so 
it  was  decided  in  1909  to  create  an  Australian 
naval  force  to  replace  the  squadron  previously 
maintained  under  the  agreement  with  the 
British  ^vemment.  The  Australian  govern- 
ment invited  Admiral  Sir  Reginald  Henderson 
to  visit  Australia  and  advise  on  naval  matters 
generally.  His  scheme  has  beeil  principally 
adopted.  It  provides  for  52  vessels  and  15,000 
men.  Expenditure  on  construction  works  ex- 
tending over  20  years  £40,000,000  with  an  ulti- 
mate annual  naval  vote  of  nearly  £5,000,000. 
The  52  vessels  would  consist  of  8  armored 
cruisers,  10  protected  cruisers,  18  destroyers, 
12  submarines,  3  depot  ships,  1  fleet  repair  ship. 
Six  naval  bases  and  11  sub-bases  were  recom- 
mended. The  Australian  navy  in  April  1915 
consisted  all  told  of  about  20  vessels  varying 
in  size  from  a  gunboat  of  360  tons  to  the 


battle  cruiser  of  19,200  tons,  aggregating  about 
60,000  tons  or  an  average  of  3,000  tons  per 
vessel 

In  the  great  war  the  Australian  navy  by  its 
prompt  and  effective  action  rendered  valuable 
service  in  clearing  the  islands  of  the  Pacific  of 
German  ships.  The  most  spectacular  feat  was 
the  destruction  of  the  commerce  raider  Emden 
by  the  light  cruiser  Sydney,  after  the  former 
had  destroyed,  principally  in  the  Indian  Ocean, 
21  British  vessels  valued  between  two  and  one- 
half  and  three  million  pounds. 

The  Australian  forces  rendered  valuable  aid 
also  in  the  campai^s  in  Egypt,  Mesopotamia, 
Gallipoli,  Macedoma,  and  the  western  front 
An  army  of  about  300,000  was  raised,  the  ma- 
jority of  whom  saw  actual  service  with  the 
British  and  French  forces,  and  much  of  the 
credit  for  the  prompt  way  in  which  they 
adapted  themselves  to  modem  warfare  is  un- 
doubtedly due  to  the  national  system  of  com- 
pulsory training  in  Australia.  That  the  quality 
of  the  troops  was  of  the  best  was  evidenced  by 
the  frequency  with  which  they  were  mentioned 
in  dispatches.    See  War,  European. 

Bibliography.— Beaumont,  <  Naval  Defense 
of  Australia)  (1901)  ;  De  Thierry,  <The  Naval 
and  Military  Forces>  (1914);  Edmund,  <The 
Australian  Fleet*  (1911);  Foster,  <The  De- 
fense of  Australia*  (1908) ;  Hythe,  < Australia 
and  Imperial  Defense*   (1913). 
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1905-08,    Hon,    Treasurer    Australian    War 
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AUSTRALIA,  South,  one  of  the  original 
states  in  the  Commonwealth  of  Australia.  It 
occupies  the  middle  of  Australia,  and  at  first, 
as  the  colony  of  South  Australia,  extended  be- 
tween long.  132**  and  MP  E.,  and  from  South- 
em  Ocean  to  lat.  25°  N.,  having  then  an  area 
of  about  300,000  square  miles.  In  1861  a  dis- 
trict lying  to  the  west  of  the  colony  was  added 
to  it.  so  that  its  western  boundarv  was  shifted 
to  the  meridian  of  129*".  In  18o3  it  received 
in  addition  the  country  between  its  northern 
boundary  and  the  opposite  coast  (this  portion 
being  now  known  as  the  Northern  Territory), 
so  that  South  Australia  now  possesses  a  terri- 
tory extending  across  Australia,  and  occupying 
an  area  estimated  at  903,690  square  miles.  It  is 
bounded  on  the  east  by  Victoria,  New  South 
Wales  and  Queensland;  on  the  west  by  West 
Australia.  Its  greatest  length  from  north  to 
south  is  1,850  miles,  and  its  width  650  miles. 
The  south  coast,  for  the  first  120  miles  east  of 
where  it  begins  at  Port  Eucla,  is  backed  by 
steep  limestone  ranges  from  400  to  600  feet  in 
height,  but  as  a  whole  the  coast  is  low  and 
desolate-looking.  In  a  straight  line  from  Port 
Eucla  on  the  west  to  Cape  Northumberland, 
near  the  boundary  of  Victoria,  the  distance  is 
850  miles,  but  the  coast-line  between  these 
points  extends  to  nearly  twice  that  distance 
owing  to  the  indentations  of  Spencer  Gulf  ana 
the  Gulf  of  Saint  Vincent  Opposite  the  latter 
is  Kangaroo  Island,  the  largest  island  on  the 
Australian  coast,  excepting  Tasmania.  The 
coast  of  the  Northern  Territory  is  thickly 
strewn  with  islands,  three  of  which  are  of  large 
size.  There  are  also  some  excellent  ports,  one 
of  these.  Port  Darwin,  where  the  overland  tele- 
graph and  the  cable  from  Batavia  and  the  East 
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meet,  being  among  the  finest  harbors  in  Aus- 
tralia. On  the  eastern  side  of  the  Gulf  of 
Saint  Vincent  lie  the  most  populous  portions  of 
the  state,  and  here  is  situated  Adelaide,  the 
state  capital,  with  a  population  in  1911  of 
189^. 

The  interior  formation  of  South  Australia 
widely  differs  from  that  of  the  most  eastern 
states.  The  mountains  here  run  from  the  sea 
to  the  interior,  ending  somewhat  abruptly 
among  the  lakes.  The  principal  chain,  the 
Mount  Loftv  Range,  begins  at  Cape  Jervis,  and 
follows  the  shore  of  the  Gulf  of  Saint  Vincent 
past  Adelaide,  meeting  at  the  head  of  the  gulf, 
the  ridges  forming  the  backbone  of  Yorke 
Peninsula.  The  range  still  running  north  is 
called  Flinders  Rang^  and  ends  in  a  wide  mass 
of  mountain  3,000  leet  high,  separating  the 
lakes  Torrens,  Eyre,  Frome  and  Blanche.  All 
these  so^alled  lakes  are  huge  expanses  of  salt 
water  swamp  and  mud.  On  the  west  of  Spen- 
cer Gulf  is  jEyre  Peninsula,  through  the  heart  " 
of  which  runs  the  Gawler  Range,  attaining  an 
elevation  of  2,000  feet,  and  ending  on  the  shores 
of  another  series  of  lakes  of^  the  same  character 
as  Lake  Torrens.  The  principal  sununits  of 
the  Mount  Lofty  Rat^e  are  Razor-back,  in  lati- 
tude 33®  20^,  and  immediately  north  of  it  Mount 
Bryan,  close  to  which  is  the  celebrated  Burra- 
Burra  copper  mine.  The  highest  peaks  of  the 
Flinders  Range  are  Mount  Remarkable.  3,179 
feet,  Brown  3,174  feet,  and  Arden  3,000  leet 
None  of  the  peaks  in  the  Gawler  Range,  attain 
more  than  a  moderate  elevation.  ^  On  the  left 
bank  of  the  Murray,  and  near  its  mouth,  a 
range  of  moderately  elevated  heights  proceed 
south-southeast,  skirting  the  coast  to  its  ex- 
tremity near  Cape  Northumberland.  Through- 
out tnese  ranges  the  existence  of  volcanic 
agency  at  a  former  period  is  everywhere  ap- 
parent The  Warburton  Range  and  the  Stuart 
ranges  lie  beyond  and  to  the  north  and  west 
of  the  IjJces;  further  north  on  the  Tropic  of 
Capricorn  are  the  MacDonnell  ranges,  rising 
to  a  height  of  4,000  feet,  from  which  the  ex- 
treme western  affluents  of  the  Lake  Eyre  River 
svstem  take  their  rise.  The  other  portions  of 
tne  territory  to  the  north  and  west  are  almost 
level,  and  consist  of  either  waterless  plains  or 
plains  of  sandstone  boulders,  with  desert  grass 
and  spinifex. 

Among  the  mountains  east  of  Gulf  of  Saint 
Vincent,  primitive  limestone,  often  in  the  form 
of  a  beautiful  white  marble,  is  verj  abundant. 
There  are  indications  of  a  large  variety  of  min- 
erals throughout  the  state,  but  copper  is  the 
only  one  that  has  been  met  with  in  large  quan- 
tities. The  total  mineral  production  to  the  end 
of  1907  was  valued  at  £913,863,  of  which 
£714,525  represented  copper  and  £36,602  repre- 
sented gold.  In  1913  the  total  mineral  produc- 
tion was  £584,458.  In  the  Northern  Territory 
gold  has  also  been  found  over  a  considerable 
tract  of  country,  and  good  progress  has  been 
made  in  mining  while  other  minerals  are  known 
to  exist.  Almost  the  only  stream  within  the 
state  proper,  which  deserves  the  name  of  river, 
is  the  Murray,  which  enters  the  colony  on  the 
east  in  latitude  34°,  and  flows  first  circuitously 
west  and  then  south,  into  the  extensive  lagoon 
called  Lake  Alexandrina^  communicating  with 
the  sea  by  a  narrow  opening.  During  the  rainy 
season  it  is  navigable  by  steamers  through  its 
whole  course  within  the  state,  and  for  1,500 


miles  in  New  South  Wales.  In  the  Northern 
Territory  the  Roper  River  is  a  fine  large 
stream,  navigable  for  sea-going  vessels  for  100 
miles  from  its  mouth  in  the  Gulf  of  Carpen- 
taria; the  Victoria  is  also  navigable.  The 
cUmate  of  South  Australia  proper  greatly  re- 
sembles that  of  Sicily  and  Naples.  During  nine 
months  of  the  year  it  is  agreeable,  the  dis- 
agreeable portion  of  the  year  being  the  three 
stunmer  months  of  December,  January  and 
Februaiy,  when  the  natural  heat  of  the  season 
b  greatly  increased  by  hot  winds  from  the 
interior.  What  is  called  winter  would  be  con- 
sidered in  England  merely  a  wet  autumn. 
There  are  no  epidemic  diseases.  Scrofulous 
and  tubercular  diseases  are  rare,  but  diseases  of 
the  eyes  are  common  in  summer,  being  either 
occasioned  bv  the  impalpable  dust  fioating  in  the 
atmosphere,  or  by  exposure  to  the  night  air 
after  the  glare  of  the  sun. 

South  Australia  produces  nearly  all  the 
fniits  and  vegetables  that  are  cultivated  in 
Europe  as  well  as  others,  but  in  temperate 
regions  is  chiefly  distinguished  as  a  wheat  and 
grape-growing  country.  Besides  supplying  its 
own  wants,  it  sends  large  quantities  of  wheat 
to  the  neighboring  states  and  to  Europe,  where 
^Adelaide^  wheat  is  held  in  high  estimation. 
The  area  under  wheat  is  about  2,190,782  acres. 
The  quantity  produced  varies  greatly  with  the 
season,  but  the  average  production  is  six 
bushels  per  acre.  The  area  under  vineyards  is 
gradually  extending,  and  now  approaches  25,000 
acres,  in  1912  the  total  area  under  cultivation 
was  about  3,000,000  acres,  of  which  107.881 
acres  were  in  oats:  40,643  acres  in  barley; 
23,214  acres  in  fruits;  521,182  acres  in  hay 
and  7,412  acres  in  potatoes.  Brandy  is  pro- 
duced as  well  as  wine.  Hop-growing  is  attract- 
ing some  attention,  and  the  olive  is  also  culti- 
vated. The  chief  exports  are  wool,  wheat, 
flour,  copper  and  copper  ore,  skins,  etc.  The 
trade  of  a  large  part  of  New  South  Wales 
passes  through  South  Australia.  The  revenue 
in  1912  was  £4,450,739,  the  expenditures  being 
the  same.  The  length  of  railways  in  1912  was 
2,168  miles.  There  is  a  complete  system  of 
telegraphs,  besides  the  great  line  from  Adelaide 
across  the  continent  to  Fort  Darwin,  a  distance 
of  2,000  miles,  which  is  almost  completed.  The 
public  debt  of  the  state  is  £31,118,574  and  has 
been  mostly  incurred  for  reproductive  public 
works.  In  1912  there  were  768  schools,  1,473 
teachers  and  58,273  pupils.  The  total  population 
in  1914  was  438,173,  not  including  aborigines. 
See  Australia  —  Political  History;  Aus- 
tralian Federation. 

AUSTRALIA,  West,  one  of  the  original 
states  in  the  Commonwealth  of  Australia.  It 
includes  that  portion  of  Australia  west  of  long. 
129**  £.,  and  is  botmded.  east  by  South  Aus- 
tralia, and  northwest  and  south  by  the  Indian 
Ocean.  It  Wes  between  the  parallels  of  13'*'  30^ 
and  35^  8*  S. ;  greatest  length,  1,450  miles  north 
to  south;  greatest  breadth,  850  miles;  area, 
975,920  square  miles.  The  coast-line  measures 
about  3,000  miles,  and  except  on  the  south  is 
indented  by  numerous  bavs,  creeks  and  estua- 
ries. The  coast  is  fringed  by  many  islands,  but 
none  of  any  importance.  The  principal  inlets 
are  Cambridge  Gulf,  Admiralty  Gulf,  York 
Soimd,  Collier  Bay,  King  Sound,  Roebuck 
Bay,  Exmouth  Gulf,  Shark  Bay.  Geographe 
Bay  and  King  George  Sound,  the  last  the  most  j 
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important  as  having  Albany  on  its  shore,  the 
port  of  call  for  the  European  mail  steamers. 
The  chief  rivers  are  the  Ord  and  Fitzroy  on 
the  north,  De  Grey,  Ashburton,  Fortescue,  Gas- 
coign,  Murchison,  Greenough,  Swan  and  Black- 
wood on  the  west.  The  Swan  River  is  im- 
portant as  Perth,  the  capital,  is  situated  on 
its  banks.  Some  of  the  rivers  within  the 
tropics  are  large  antf  navigable,  but  few  of  the 
others  run  all  the  year,  and  fewer  still  are 
navigable  even  for  boats  to  any  great  distance. 
The  interior  was  till  recent  years  not  well 
known,  but  at  present  there  is  little  territory 
which  has  not  been  explored.  The  country  is 
chiefly  an  alternation  of  ridges  and  hollows, 
sandy,  without  grass,  and  clothed  with  bushes 
and  scrubby  timber,  without  the  trace  of  a 
water-course.  The  really  settled  and  occupied 
portion  of  the  state  forms  only  a  mere  fraction 
of  its  whole  area.  The  population  is  mostly 
collected  in  the  southwest  comer,  where  the 
first  settlements  were  made,  and  around  the 
recently  discovered  gold  reefs.  Scattered  settle- 
ments stud  the  coast  at  various  points.  On 
the  west  coast  are  extensive  banks  covered  with 
the  pearl  oyster,  which  give  employment  to  a 
fleet  of  boats.  The  Kimberley  district  in  the 
north  is  a  region  of  great  promise;  it  com- 
prises 20,000,000  acres  of  well-watered  land 
mtersected  by  the  Fitzroy  River  and  other 
large  streams,  and  is  said  to  be  admirably 
adapted  for  pastoral  purposes,  besides  having  a 
large  area  suitable  for  the  cultivation  of  sugar, 
coffee  and  rice.  The  greater  part  of  the  sea- 
board, except  along  tne  Australian  bight,  is 
separated  from  the  interior  by  a  low  range 
of  hills  running  parallel  to  it,  and  covered  with 
forests.  The  fertile  land  exists  in  patches,  and 
some  of  it  is  of  a  verv  rich  character.  The 
principal  crops  are  wheat,  barley,  hay  and 
potatoes;  the  vine  is  also  successfully  culti- 
vated, and  excellent  wine  is  made  in  the  colony. 
The  area  under  cultivation  comprises  about 
1,072,000  acres,  of  which  wheat  occupies  612,104 
acres,  hay  344,032  acres,  oats  77,488  acres  and 
fruit  18,194  acres.  An  available  area  of  1,000 
square  miles  is  covered  with  jarrah  forests. 
Tne  jarrah  is  a  species  of  eucalyptus  (E. 
marginata)  ;  its  timber  is  in  great  request  for 
railway  sleepers,  for  building  purposes,  and 
especially  for  marine  constructions,  having  the 
valuable  property  of  resisting  the  attacks  of  the 
white  ant  on  land  and  the  ship  worm  at  sea. 
Considerable  areas  in  the  southwest  are  covered 
with  karri  (E,  diversicolorV  There  are  also 
numerous  forests  of  sanaalwood  trees,  the 
timber  of  which  is  exported  in  large  quantities, 
chiefly  to  China  for  incense  purposes.  Flowers 
and  fruits  from  all  quarters  of  the  globe  grow 
luxuriantly.  Among  the  fruits  successfully  cul- 
tivated are  apples,  pears,  oranges,  peaches, 
plums,  apricots,  figs,  almonds,  bananas,  olives, 
etc  English  vegetables  may  be  profitably  cul- 
tivated at  almost  all  seasons.  Bees  thrive  and 
produce  abundant  stores  of  honey. 

The  mineral  resources  of  the  state  are  not 
yet  fully  known.  Gold  has  been  discovered  in 
large  quantities,  and  West  Australia  is  now 
the  chief  gold-producing  state  of  Australia,  the 
Coolgardie  gold  fields  being  among  the  most 
productive.  Its  gold  production  to  1906 
amounted  to  20,011,698  fine  ounces,  valued  at 
^85.004,290.  In  1908  it  was  1.647,912  fine  ounces 
and  valued  at  £6,999^85.    But  in  1913  its  total 


product  of  minerals  was  only  £5,76ft207,  from 
which  it  is  obvious  that  the  production  of  gold 
has  declined.  Lead  and  copper  exists  abun- 
dantly, and  several  mines  are  in  operation.  Iron 
ore  might  be  raised  in  almost  inexhaustible 
quantities,  and  tin  also  exists.  The  gold  dis- 
coveries nave  formed  an  epoch  in  the  history 
of  the  state,  and  trade  and  population  have  re- 
cently increased  very  rapidly.  Besides  gold  the 
exports  include  wool,  jarrah  and  karri  timber, 
sandalwood,  pearls,  pearl  shells,  tin  ore,  skins, 
etc.  The  revenue  has  grown  enormously.  In 
1881  it  was  £206.205;  in  1891,  £497,670;  and  in 
1912  it  was  £3,966,673,  the  expenditures  being 
£4,101,082.  The  public  debt  in  1912  was 
£23.364,790.,  There  were,  in  1914,  about  .2,967 
miles  of  railway  open.  The  principal  towns  arc 
Perth,  the  capital,  with  a  population  in  1911  of 
106,792.  Freemantle  is  the  port  of  entry.  The 
population  of  thtf  whole  state  in  1914  was 
.323,952.  In  1912  there  were  536  schools,  1,189 
teachers  and  38,184  pupils.  The  first  part  of 
the  state  settled  was  the  southwest  comer,  long 
known  as  the  Swan  River  Settlement,  cstah- 
lished  in  1829.  From  1850  to  1868  it  was  a  place 
for  the  transportation  of  convicts.  In  1890  the 
state  received  a  system  of  responsible  govern- 
ment similar  to  that  prevailing  in  the  other 
colonies  of  Australia.  See  Australia  — 
PouncAL  History. 

AUSTRALIAN  ALPS,  a  range  of  moun- 
tains in  the  southeast  of  Australia,  extending 
over  a"  length  of  about  400  miles.  The  highest 
peaks  are  in  New  South  Wales,  and  the  highest, 
according  to  Lendenfeld,  is  Mount  Townshend 
(7.353  feet),  belonging  to  a  group  which  he 
calls  the  Kosciusko  group.  The  peaks  next  in 
height  belong  to  the  Bogong  group  in  Victoria, 
and  the  west  of  the  Mitta  Mitta,  tne  highest  of 
which  is  Mount  Bogong  f 6,508  feet).  They  do 
not  reach  the  snow  line,  though  snow  lies  in  the 
higher  vall^rs  all  the  summer.  Geologically, 
the  Australian  Alps  are  composed  mainly  of 
very  ancient  metamorphic  rocks,  which  nave 
been  worn  down  in  the  course  of  ages  to  table- 
lands, and  which  slope  down  rather  steeply  on 
all  sides.  Volcanic  rocks  cover  the  table-land 
to  the  south  of  Mount  Bogong. 

AUSTRALIAN  BALLOT.     See  Ballot. 

AUSTRALIAN  FEDERATION,  the 
political  union  of  the  five  Australian  colonies, 
together  with  Tasmania.  The  first  convention 
looking  to  this  end  was  held  at  Hobart  in  Jan- 
uary  1886.  The  colonies  represented  were 
Victoria,  Queensland,  Tasmania,  Western  Aus- 
tralia and  Fiji  Another  conference  took  place 
in  1891,  at  Sydney,  New  South  Wales,  attended 
by  delegates  from  each  of  the  colonies.  A 
plan  of  Federal  government  was  proposed,  re- 
sembling in  many  of  its  features  that  of  the 
United  States.  A  draft  bill  to  constitute  the 
Commonwealth  of  Australia  was  adopted  by  the 
convention,  and  it  was  agreed  to  sntmiit  it  to  the 
approval  of  the  individual  legisbtures  of  the 
several  colonies.  This  bill  met  with  success  in 
the  lower  branch  of  but  one  colonial  legislature 
—  that  of  Victoria.  In  January  1895  there  was 
a  conference  of  premiers  of  five  colonies  at 
Hobart,  and  the  Legislative  Assembly  of  New 
South  Wales  passed  a  Federal  Enabhng  Act  in 
November  of  that  year,  and  notice  of  motion 
was  given  in  other  legislatures  to  bring  in  a 
similar  bill.    The  first  practical  step  was  taken 
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in  1898.  A  convention  of  reoresentatives  of 
New  South  Wales,  Victoria,  Tasmania,  South 
Australia  and  Western  Australia  succeeded  in 
drafting  a  Constitution,  which  was  submitted  to 
the  popular  vote  of  each  of  those  colonies  in 
June.  The  Constitution  provided  for  a  gover- 
nor-general, appointed  by  the  Crown;  a  Federal 
Parliament,  composed  of  the  Crown,  repre- 
sented by  the  governor-general,  a  Senate  and  a 
House  of  Representatives.  The  powers  of  the 
Parliament  were  set  forth  in  39  articles,  and 
covered  trade  with  other  countries,  taxation, 
coinage,  weights  and  measures,  foreign  corpora* 
tions,  pensions,  arbitration,  etc.  Free  trade  be- 
tween the  states  was  recognized.  By  the  terms 
of  the  plebiscite,  an  affirmative  vote  of  sub- 
stantially one-third  of  the  electors  of  New 
South  Wales,  and  of  one-fifth  of  the  electors  of 
each  of  the  other  colonies,  was  required  to 
adopt  this  Constitution.  But  the  election  returns 
in  June  were  fatal  to  the  scheme.  While  the 
majorities  in  the  four  lesser  colonies  were 
overwhelmingly  in  favor  of  the  Constitution, 
the  requisite  affirmative  vote  in  New  South 
Wales  was  not  obtained. 

On  2  Feb.  1899,  a  unanimous  ap^reement  was 
reached  by  the  colonial  premiers  m  conference 
at  Melbourne,  regarding  the  tmsettled  questions 
referred  to  them  by  the  colonial  legislatures, 
thus  insuring  the  success  of  the  Federation  proj- 
ect In  1900,  a  bill  making  Federation  effective 
was  introduced  into  Parliament,  at  London,  and 
passed,  the  only  amendment  offered  having  ref- 
erence to  the  ro^al  prerogative.  On  1  Jan. 
1901  the  Australian  Commonwealth  was  pro- 
claimed. So  similar  in  character  is  the  Con- 
stitution of  the  Australian  Commonwealth  to 
that  of  the  United  States  that  there  can  be  no 
doubt  that  the  former  is  modeled  very  largely 
after  the  latter.  This  is  especially  obvious  in 
the  matter  of  states*  rights.  Evidently  there  is 
in  Australia  that  same  tendency  toward  local 
autonomy  that  is  here  represented  by  the  prin- 
ciples of  Thomas  Jefferson. 

The  Australian  Constitution  provides  for  a 
Parliament  very  similar  to  the  United  States 
Congress,  comprising  a  Senate  and  a  House  of 
Representatives.  In  place  of  the  President 
there  is  the  governor-general,  appointed  from 
London,  who  has  the  power  to  summons,  to 
prorogue  or  to  dissolve  Parliament,  though  it 
must  meet  every  year.  There  are  six  senators 
from  each  of  the  six  states,  elected  by  the  peo- 
ple for  a  term  of  six  years  each.  The  repre- 
sentatives are  elected  for  terms  of  three  years, 
also  by  direct  ballot,  and  it  is  so  arranged  that 
they  shall  always  number  twice  as  many  as  the 
senators.  By  a  majority  vote  Parliament  may 
increase  or  decrease  either  chamber,  though  it 
may  not  interfere  with  the  proportion  of  any 
state's  representation  in  the  House  without  that 
state's  consent. 

Although  the  principle  of  states'  rights  is 
ftindamental,  the  Australian  Parliament  has  a 
wider  scope  of  legislative  activity  than  has  the 
Congress  of  the  United  States.  It  has  the 
power  to  legislate  on  marriage,  divorce,  bank- 
ruptcy and  incorporation  of  commercial  entci*- 
pnses.  It  has  the  power  to  levy  taxes,  direct 
or  indirect;  it  may  regulate  foreign  or  inter- 
state commerce,  may  enforce  arbitration  in  dis- 
|)utes  between  states  or  industrial  organiza- 
tions; the  Federal  government  may  carry  on 
banking,  insurance,  may  establish  old-age  pen- 


sions, has  control  and  may  acquire  the  tele- 
graphs, telephone  systems,  the  railroads,  etc. 
And  where  state  laws  come  in  conflict  with 
Federal  laws,  the  former  are  void.  Legislation 
may  originate  in  either  House,  but  money  bills 
must  ori|;inate  only  in  the  House  of  Representa- 
tives. The  Senate  may  reject  a  House  bill,  but 
it  may  not  amend  it.  Should  the  Senate  per- 
sist in  rejecting  certain  li^gislation  passed  by 
the  House,  and  thus  cause  a  deadlock.  Parlia- 
ment automatically  dissolves  and  a  new  election 
takes  place. 

The  judicial  power  of  the  Federation  is 
represented  by  the  High  Court  of  Appeals, 
corresponding  to  the  Supreme  Court  of  the 
United  States.  This  court  hears  appeals  from 
the  state  Supreme  Courts  or  the  minor  Federal 
courts.  An  appeal  from  the  High  Court  may, 
however,  be  carried  to  London  in  matters  not 
involving  the  Constitution.  It  was  at  first  in- 
tended to  limit  this  right  of  interference  on  the 
part  of  the  home  government  to  matters  affect- 
ing other  parts  of  the  British  empire,  but  cer- 
tain compromises  were  made  on  both  sides.  On 
the  whole,  however,  the  Australian  Federal 
government  is  practically  independent,  and  the 
power  of  the  home  government  and  the  gover- 
nor-general is  limited  almost  entirely  to  the 
veto. 

On  9  May  1901  the  1st  Parliament  opened 
in  Melbourne,  which  was  made  the  temporary 
capital.  The  Earl  of  Hopetoim  was  appointed 
the  first  governor-general.  The  following  year 
he  resigned  and  was  replaced  by  Baron  Tenny- 
son, who  was  replaced  by  Baron  Northcote  in 
1904.  In  1908  the  latter  gave  place  to  the  Earl 
of  Dudley.  Ronald  Munro-Ferguson  was  ap- 
pointed governor-general  in  May  1914.  He  is 
assisted  by  a  cabinet  of  seven  members,  ap- 
pointed by  himself. 

On  5  Dec.  1910  New  South  Wales  agreed 
to  cede  to  the  new  Federal  government  912 
square  miles  of  territory  in  the  Yass-Canberra 
district,  which  is  to  be  a  Federal  district,  cor- 
responding to  the  District  of  Columbia  in  the 
United  States.  In  1913  work  was  begun  on 
the  building  of  the  capital  for  the  Federal 
government;  this  city  is  to  be  known  as  Can- 
berra (q.v.).  At  present  the  population  of  the 
whole  Federal  district  is  only  2,868.  In  1915 
the  customs  revenue  of  the  Australian  Federal 
government  was  £11,702,000.  Consult  Quick, 
^Thc  Annotated  Constitution  of  the  Australian 
Commonwealth^  (Sydney  1901);  Turijer, 
<  First  Decade  of  the  Australian  Common- 
wealth>  (New  York  1911). 

AUSTRASIA,  as-tra'shU  (the  East  King- 
dom), the  name  given,  under  the  Merovingians, 
to  the  eastern  possessions  of  the  Franks,  em- 
bracing Lorraine,  Belgium  and  the  right  t^nk 
of  the  Rhine.  These  districts,  thickly  inhabited 
by  Franks,  were  of  great  importance  at  the 
time  of  the  rise  of  the  Frankish  power. 

AUSTRIA-HUNGARY  (Oesterreich-Un- 
gam),  officially  designated  The  Austro-Hun- 
GARiAN  Monarchy,  an  empire  of  central 
Europe,  consisting  of  two  semi-independent 
countries,  each  according^  to  the  Ausgleich^  or 
(Compromise  of  1867  having  its  own  Constitu- 
tion, a  limited  monarchy  and  separate  Parlia- 
ment, but  each  united  in  the  conduct  of  foreign 
affairs  and  in  the  establishment  of  a  common 
army  and  navy  tmder  one  ruler :  ^His  Apostolic 
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Majesty  the  Emperor  of  Austria  and  the  King 
of  Hungary.* 

Area  and  Divisions. —  The  Austrian  empire 
extends  from  about  lat.  42*  to  51**  N..  and 
from  long.  8"  3(f  to  26*  Sa  R ;  the  total  area 
in  round  numbers  is  240»000  square  miles.  Its 
greatest  length  from  east  to  west  is  about  860 
miles;  its  greatest  breadth  about  400  miles.  It 
is  bounded  south  by  Montenegro,  Serbia,  Ru- 
mania, the  Adriatic  Sea  and  the  kingdom  of 
Italy;  west  by  Switzerland,  Bavaria  and 
Saxony;  north  by  Prussia  and  Russian  Poland; 
and  east  by  Russia  and  Rumania.  On  the 
shores  of  the  Adriatic,  along  the  coasts  of 
Dalmatia,  Croatia,  Istria,  etc.,  lies  its  only  sea 
frontage,  which,  compared  to  the  size  of  the 
monarchy,  is  of  insignificant  extent.  Besides 
bein^  divided  into  the  two  great  divisions  above 
mentioned,  the  Austro-Hungarian  monarchy  is 
further  divided  into  a  numbier  of  governments 
or  provinces.  The  following  table  exhibits  the 
name  and  area  of  these  governments,  with  their 
population  in  1900  and  1910: 


DnnsioMS. 


Austrian  ProHnut  — 

Lower  Austria 

Upper  Austria 

Selsburc 

Styria 

Carinthia 

Carinola 

Coast  land 

Tyrol  and  Vorarlbcrg 

Bohemia , 

;Moravia 

Silesia 

Galida 

Bukowina 

Dalmatia 


Bungary 
Hungary 

syhrania 

Croatia  and  Slavonia. 


Hersegoyina. 
MiUtary 


Area  in 

sq.  m. 


7,654 

4.631 

2,767 

8,670 

4.00S 

3.856 

3,084 

11,324 

20,060 

8.583 

1.987 

30.307 

4.035 

4.940 


115.903 


109,188  16, 
16,481 


125.609 
16,239.4 
3,528.5 


19,767.9 


261.279.9 


Population. 

Dec.  31. 

1900. 


3,100.493 
810.246 
192,763 

1.356,494 
367,337 
508,150 
756,546 
981,989 

6.318.697 

2,437.706 
680,422 

7.315.816 
730.195 
598,783 


26,150.597 


.838,255 
2,416.304 


19.254.559 

1.348,581 

219,511 

22,944 


1.591,036 


46,996.192 


Population 

Dec.  31. 

1910. 


3,531.814 

853.066 

214,737 

1.444.157 

396.200 

525,995 

893.797 

1,092.021 

6.769.548 

2.622.271 

756,949 

8.025.675 

800,098 

645.666 


28.571.934 


18,264.533 
2,621.954 


20,886.487 

1.631.006 

267.038 

33.758 


1.931.802 


51.390.223 


Natural  Features.—  Althoug:h  presenting 
every  variety  of  surface  the  prevailing  character 
of  the  Austrian  dominions  is  mountainous, 
there  being  few  districts  where  mountains  are 
not  found ;  while  the  plains  do  not  occupy  more 
than  a  fifth  part  of  tiie  whole  superficies.  The 
loftiest  ranges,  and  the  most  extensively  rami- 
fied, arc  found  in  Tyrol,  Styria,  Illyna  and  the 
southern  parts  of  Austria  proper.  In  some  of 
these  regions  the  scenery  is  bold  and  romantic, 
and  has  been  considered  equal  to  that  of 
Switzerland.  The  most  extensive  tracts  of  low 
or  flat  land  occur  in  Slavonia  and  the  southeast 
and  central  parts  of  Hungaiy;  much  of  this 
level  land  is  remarkably  fertile,  but  it  is  met 
at  various  points  h^  vast  morasses  and  arid 
steppes.  The  prinapal  valleys  arc  found  in 
Tyrol,  Salzburg,  Styria  and  Ill3rria.  Extensive 
plains  stretch  along  the  courses  of  the  rivers, 
particularly  the  Danube,  the  Theiss  and  the 
March.     The  principal  rivers  of  Austria  are 


the  Danube,  the  Elbe,  the  Save,  the  Drave, 
the  Waag,  the  March,  the  Inn,  the  Teiss  or 
Theiss  and  the  Maros.  The  Danube  for  up- 
ward of  800  miles  is  navigable  for  quite  large 
vessels  throughout  the  whole  Austrian  terri- 
toiy;  while  all  the  others,  most  of  them  tribu- 
tanes  of  the  Danube,  are  navigable  for  vessels 
of  smaller  size.  All  the  rivers  abound  in  fish. 
The  lakes  are  numerous  and  often  picturesque, 
although  those  in  the  lowlands,  particularly  in 
the  plains  of  Hungary,  are  rather  marshes  tlian 
lakes.  Austria  lies  between  the  isotherms  of 
60"*  and  50"*,  and  has  a  climate  nearly  as  various 
as  its  surface.  The  northern  regions,  between 
the  49th  and  51st  degrees  of  north  latitude, 
have  an  average  temperature  resembling  that 
of  the  north  of  France.  Between  lat.  46*  and 
49**  the  heat  is  considerable;  and  between  42* 
and  46*,  which  comprises  the  whole  of  south 
Austria,  it  is  still  greater;  the  winter  lasting 
two  or  three  months  onl}^,  and  being,  in  general, 
extremely  mild.  The  principal  products  of  the 
north  are  wheat,  barley,  oats  and  rye  which 
are  so  plentiful  that  the  greater  part  of  them 
is  exported  abroad;  in  the  centre,  vines  and 
maize  are  added;  and  in  the  south,  olives.  The 
productive  capabilities  of  the  soil  have  under- 
gone considerable  development  in  recent  dec- 
ades. The  wines  of  Austria  are  inferior  on 
the  whole,  with  exception  of  a  few  choice  kinds, 
including  the  well-known  Tokay.  A  great  por- 
tion of  the  worst  wine  is  made  into  brandy. 
The  produce  of  wine  annuallv  has  reached  over 
240,000,000  gallons,  of  which  Hungary  yields 
by  far  the  largest  proportion.  The  forests 
cover  69,000  square  miles,  or  one-third  of  tfie 
productive  soil  of  the  empire,  and  yield  timber 
of  excellent  quality,  adapted  for  all  purposes. 
Wild  deer,  wild  swine,  chamois,  foxes,Jynxes 
and  a  species  of  small  black  bear,  are  found  ~ui 
many  districts,  the  fox  and  lynx  being  particu- 
larly abundant.  Herds  of  a  native  breed  of 
horses,  of  small  size,  roam  wild  over  the  plains 
of  Hungary.  All  the  domestic  animals  of  Eng- 
land are  known  throughout  the  empire.  A  large 
portion  of  the  countries  how  composing  the 
Austrian  emi)ire  was  at  one  time  submerged  by 
the  sea,  particularly  Hungary,  where  the  gen- 
eral appearance  of  its  vast  plains,  the  nature 
of  their  soil,  and,  above  all,  the  occurrence  of 
fossil  sea  shells,  leave  no  room  to  doubt  the 
former  dominion  of  the  ocean.  Throughout 
all  Austria  the  Tertiary  formation  prevails, 
with  a  margin  of  the  Secondary  formadon, 
stretching  to  a  greater  or  lesser  extent  into  Uie 
surrotmoing  countries,  and  diversified  by 
patches  of  igneous  rodcs  of  the  Tertiary  and 
Alluvial^  epochs.  In  mineral  productions 
Austria  is  very  rich,  possessing,  with  the  excep- 
tion of  platinum,  all  the  metals,  particularly 
gold,  silver,  iron,  copper,  lead,  zinc,  quicksilver, 
coal  and  salt.  The  total  annual  value  of  the 
mineral  products  of  the  Austrian  empire  is 
estimated  at  upward  of  $74,288^500;  of  which 
$34,466^883  represents  coal;  $29,894,429  lignite. 
Manufactures  and  Commerce.— Manufac- 
tures are  in  the  most  flourishing  condition  in 
Bohemia,  Moravia,  Silesia  and  Lower  Austria; 
less  so  in  the  eastern  provinces,  and  insignificant 
in  Dalmatia,  Bukowina  and  the  military  fron- 
tiers. The  total  money  value  of  manufactured 
products  amounts  to  at  least  $500,000,000,  the 
value  of  agricultural  products  to  more  than 
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$1,000^000»000.  As  r^;ards  the  individual 
branches  of  manufacture,  there  are  machines 
produced  yearly  to  the  value  of  $20,000,000  to 
$25,000,000,  and  the  supply  about  equals  the  de- 
mand. In  the  manufacture  of  musical  and 
scientific  instruments  Austria  holds  a  high  po* 
sition ;  those  of  Vienna  are  especially  celebrated. 
The  manufacture  of  stoneware  and  chinaware 
is  very  extensive,  being  valued  at  abotit  $12,- 
500,000  yearly,  and  giving  rise  to  a  brisk  export 
trade.  The  glass  manufacture  is  one  of  the 
oldest  and  most  highly  developed  branches  of 
industry  in  Austria.  The  manufactories,  about 
200  in  number,  are  spread  over^  the  entire 
monarchy,  but  are  most  numerous  in  Bohemia, 
where  glass  and  glasswares  of  ever^  kind  are 
produced.  The  yearly  value  of  this  class  of 
manufactures  is  estimated  at  about  $12,500,000, 
of  which  a  very  considerable  quantity  is  ex« 
ported.  The  manufacture  of  metal  goods  is 
carried  on  to  a  great  extent,  being  valued  at 
about  $50,000,000;  and  some  of  the  iron  and 
steel  goods,  such  as  scythes  and  reaping  hooks, 
have  a  world-wide  reputation.  The  manufac- 
ture of  gold  and  silver  plate  and  jewelry  is  also 
important,  and  the  articles  of  Vienna  workman- 
ship compete  successfully  with  the  French.  The 
production  of  chemicals  reaches  the  amount  of 
$25,000,000,  and  about  covers  the  home  demand. 
As  regards  articles  of  food,  the  sugar  from 
beets  has  an  annual  value  of  about  $60^000,000; 
of  beer  the  production  is  $20,000,000  m  valuer 
the  number  of  breweries  is  over  2,000;  spirits 
are  distilled  to  the  value  of  $20,000,000.  The 
manufacture  of  tobacco  is  a  state  monojpoly,  and 
is  carried  on  in  38,  mostly  large,  establishments. 
Of  textile  industries,  the  silk  manufacture, 
since  the  loss  of  the  Lombardo- Venetian  prov- 
inces, has  become  greatly  limited.  The  manu* 
facturcs  of  woolen,  hemp  and  flax  are  among 
the  oldest  and  most  important  of  the  state.  The 
first  gives  employment  to  about  400,000  persons, 
and  turns  out  about  $70,000,000  worth  of  goods 
yearly,  of  which  a  considerable  proportion  is 
annually  exported.  In  the  whole  monarchy 
there  are  about  650,000  spindles  and  65,000 
looms  employed  in  woolen  weaving.  The  linen 
manufacture  (including  also  hemp  and  jute) 
gives  employment  to  a  greater  number  of  per- 
sons than  any  other  branch  of  industry  (many 
of  them  in  their  homes),  and  produces  goods 
to  a  greater  value.  The  chief  seats  of  the 
manufacture  are  Bohemia,  Moravia  and  Silesia. 
The  annual  produce  of  the  cotton  manufacture 
is  next  in  value  to  that  of  woolens.  Although 
ab6ut  2,400,000  spindles  are  in  activity,  cotton 
vam  has  to  be  imported.  On  the  other  hand, 
however,  excellent  cotton  cloths  are  exported. 
Tanning  is  carried  on  to  the  greatest  extent  in 
Moravia,  Lower  Austria  and!  Bohemia.  The 
manufacture  of  leather  goods,  however,  is  very 
large,  and  in  the  proauction  of  gloves  (in 
Vienna  and  Prague)  Austria  stands  next  to 
France.  Altogether  the  manufacture  of  leather 
and  leather  goods  employs  about  2O(XO0O  per- 
sons and  produces  goods  to  about  $SD,000,000 
yearly. 

In  addition  to  the  general  import  and  export 
trade,  Austria  carries  on, —  partly  from  its  cen- 
tral position  in  the  continent  of  Europe,  and 
partly  from  its  numerous  navigable  streams,  ex- 
cellent roads  and  railway  system, —  a  very  con- 
siderable amount  of  business  in  the  transit  of 
goods  through  her  territory  to  other  countries. 


In  recent  years  the  total  annual  value  of  the 
imports  into  Austria-Hunsary  was,  in  round 
numbers,  $730,500,000,  whUe  the  value  of  the 
exports  reached  $591,000,000.  The  principal 
imports  are  raw  cotton,  wool,  cotton  and  woolen 
yam,  silk  and  silk  goods,  coffee,  tobacco  leaf, 
furs  and  hides,  leather,  machinery,  locomotives, 
etc.,  hardware  and  clocks,  bool^  newspapers, 
maps,  grain  and  cattle.  Wood  formed  the  chief 
article  of  export,  next  came  sugar,  cattle,  grain, 
leather  and  leather  wares  (including  gloves), 
hardware,  eggs,  coal  and  coke,  woolen  manu- 
factures, glass  and  glassware,  paper  and  paper- 
wares,  wool,  malt,  wooden  goods,  hides,  etc 
Nearly  one-half  of  the  conunerce  of  Austria  is 
carried  on  with  (xermany,  the  next  places  being 
occupied  by  Great  Britain,  Italy,  Russia  and 
the  United  States.  Including  fishing  vessels 
and  small  craft,  Austria-Hungary,  in  1913,  had 
17,297  vessels  of  aU  sizes,  with  a  tonnage  of 
610,541,  and  employing  48,698  men.  The  prin- 
cipal ports  of  the  empire  are  Trieste,  Pola  and 
Fmme.  In  1913  there  were  27,845  miles  of 
railway  open  for  traffic  in  the  empire,  of  which 
14,512  were  in  Austria,  and  13,333  in  Hungary. 

Money,  Weights  and  Measures. —  On  1 
Jan.  1900  a  new  monetary  system  went  into 
effect,  the  coinage  being  changed  from  a  silver 
to  a  gold  basis,  and  the  standard  coin  and 
money  of  account  being  the  crown  (equal  to 
20.3  cents  in  United  States  gold).  Practically 
the  chief  medium  of  exchange  is  banknotes,  of 
various  denominations.  The  Austrian  centner, 
the  weight  bv  which  all  large  quantities  are 
rated,  is  123^6  pounds  avoirdupois.  The  metze 
(pi.,  metzen),  the  largest  dry  measure  "=1.7  of 
a  busheL  or  somewhat  less  than  the- fourth  part 
of  an  English  imperial  quarter  nine  metzen 
making  two  quarters  nearly.  The  eimer,  the 
most  generally  used  Kquid  measure,  is  equal  to 
14.94  Etiglish  wine  gallons.  The  Vienna  foot 
is  equal  to  12.45  inches  English.  The  joch  of 
land  is  1.43  English  acre. 

Poptdation. —  None  of  the  European  states, 
with  tne  exception  of  Russia,  exhibits  such  a 
diversity  of  race  and  language  among  their 
population  as  does  the  Austrian  empire.  The 
Slavs,  who  amount  to  about  19,000,000,  or  45 
per  cent  of  the  total  population,  are  the  chief 
of  the  component  nationalities  of  the  monarchy 
in  point  of  numbers,  forming  the  great  mass  of 
the  population  of  Bohemia,  Moravia,  (3amiola| 
Galicia^  Datmatia,  the  kingdom  of  Croatia  ana 
Slavonia,  and  southern  Hungary,  and  half  the 
population  of  Silesia  and  Bukovina.  This  pre- 
ponderance, however,  is  only  apparent,  as  none 
of  the  other  races  are  split  up  into  so  many 
branches  differing  so  ^eatly  from  each  other 
in  language,  religion,  civilization,  manners  and 
customs.  These  branches  are  the  North  Slavic 
Czechs,  Moravians  and  Slovaks,  the  Ruthenians 
and  Poles  and  the  South  Slavic  Slovenians, 
Croats,  Serbs  and  Bulgarians.  The  Germans, 
about  10,570,000  in  number,  are  scattered  over 
the  whole  monarchy  and  form  almost  the  sole 
population  of  the  archduchy  of  Austria,  Salz- 
burg, the  greatest  portion  of  Styria  and  Carin- 
thia,  almost  the  whole  of  Tyrol  and  Vorarlberg, 
considerable  portions  of  Bohemia  and  Moravia, 
the  whole  of  the  west  of  Silesia,  etc. ;  and  they 
are  also  numerous  in  Hungary  and  Transylva- 
nia. The  Magyars  or  Hungarians  (7,440.000  in 
number,  or  about  16  per  cent  of  the  total  popu- 
lation) form  the  great  bulk  of  the  inhabitants 
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of  the  Idngdom  of  Hungary  and  of  the  eastern 
portion  of  Transylvania.  To  the  Italic  or  west- 
ern Romanic  stock  belong  the  inhabitants  of 
south  Tyrol  and  parts  of  the  coast  lands  and 
Dalmatia,  numbering  about  700,000  in  all.  A 
consideraible  portion  of  the  southeast  of  the 
empire  is  occupied  by  members  of  the  Riunanian 
(or  eastern  Romanic)  stock,  who  number  alto- 
gether about  2,800,000,  and  from  more  than 
half  the  population  of  Transylvania,  besides  be- 
ing spread  over  the  southeastern  parts  of 
Hungary,  Bukowina  and  part  of  Croatia  and 
Slavonia.  The  number  of  Jews  is  also  very  con- 
siderable (above  2,258,000),  especially  in  Galida, 
Hungary,  Bohemia  and  Moravia.  There  are 
also  several  other  races  whose  numbers  are 
smalU  such  as  the  Gypsies  (95,000),  who  arc 
most  numerous  in  Hungary  and  Transylvania, 
and  the  Albanians  in  Dalmatia  and  neip^boring 
regions.  The  i>opulation  is  thickest  m  lower 
Austria,  Bohemia,  Silesia  and  Moravia;  thin- 
nest in  Salzburg.  Generally  speaking,  it  de- 
creases in  density  from  west  to  east. 

Religion^— The  state  religion  of  Austria  is 
the  Roman  Catholic,  and  next  in  numbers  is  the 
Greek  Church.  Calvinism  and  Lutheranism  are 
also  professed  by  a  large  body  of  the  people; 
the  former  mostly  in  Hungary  and  Transylva- 
nia, the  latter  in  the  German  provinces  and  in 
Galicia.  The  civil  power  exercises  supreme 
control  in  all  ecclesiastical  matters,  the  Emperor 
being,  in  everything  but  name,  head  of  the 
Church;  and  as  no  sentence  of  excommunica- 
tion, or  other  ecclesiastical  edict,  can  be  issued 
without  the  sanction  of  the  Crown,  the  Pope's 
direct  authority  in  Austria  is  somewhat  limited. 
In  1910  there  were  in  the  Austrian  portion  of 
the  monarchy  22,530,169  Roman  (Catholics, 
3,417,223  Greek  Catholics  united  to  the  Roman 
Church,  666,458  non-united,  430,900  Protestants 
and  1,313,687  Jews.  In  Hungary  and  Transyl- 
vania there  were  9,010,305  Roman  Catholics, 
2,007,916  Greek  united  and  2,333,979  non-united, 
1,306,384  Protestants  and  911,227  Jews. 

Erducation. —  The  intellectual  culture  of  the 
people  is  at  very  different  stages  of  advance- 
ment among  the  different  races.  It  is  highest  in 
the  German  provinces  and  lowest  in  the  east 
In  Upper  and  Lower  Austria,  Salzburg,  Tyrol, 
Moravia,  Silesia  and  Bohemia,  almost  all  the 
children  of  suitable  age  are  in  attendance  on  the 
public  schools;  while  in  Bukowina  only  about 
34,  and  in  (ralicia  about  59,  per  cent  of  them 
are  at  the  sdiools.  The  educational  system  has 
been  entirely  remodeled.  The  elementary 
schools,  or  those  in  which  the  common  branches 
are  taught,  are  designated  national  schools  or 
schools  for  the  people  (Volksschulen),  and 
there  children  have  to  attend  from  the  end 
of  their  6th  to  the  end  of  their  14th  (in  some 
provinces  only  their  12th)  year.  A  higher 
class  of  elementary  schools  are  known  as  town 
schools  (Burgerschulen),  In  which  a  su- 
perior education  may  be  obtained.  For  the 
training  of  instructors  for  the  people's  schools, 
there  are  43  normal  schools  for  male  teachers 
and  26  for  female.  As  secondary  schools  or 
institutions  of  a  more  advanced  grade,  there  are 
the  gymnasia  and  the  ^real-schoolsi'  as  they 
are  called.  The  gymnasia  resemble  the  best 
sort  of  our  grammar  schools,  being  intended 
chiefly  to  prepare  pupils  for  the  universities, 
great  attention  being  paid  in  them  to  the 
classical  languages  and  history,  universal  and 


literary.  In  the  real-schools  a  more  practical 
end  is  kept  in  view,  and  modem  lan- 
guages and  physical  science  form  the  ground- 
work of  the  educational  course.  A  complete 
course  Iq  a  gymnasium  extends  over  four  yjprs, 
in  a  real-school  either  three  or  four.  There 
are  also  schools  of  an  intermediate  stamp  known 
as  'real-gymnasia.'  The  higher  education  is 
provided  for  by  the  universities,  the  polytechnic 
institutes  and  the  various  institutions  in  which 
particular  subjects  are  taught.  There  are  11 
universities  in  the  monarchy,  namely,  in  Vienna, 
Prague  (two  —  a  Grerman  and  a  Bohemian), 
Pesth,  Gratz,  Cracow,  Lemberg,  Innsbruck, 
Klausenburg,  Agram  and  Oernowitz.  Most 
of  these  have  four  faculties  —  Catholic  theol- 
ogy, law  and  politics,  medicine  and  philosophy. 
There  are  also  several  technical  high  schools  in 
which  mathematics,  physics  and  natural  science 
are  the  chief  objects  of  study.  Besides  these 
there  are  theological  institutions;  schools  for 
jurisprudence  and  philosophy;  schools  of  com- 
merce, industrial  arts,  agriculture,  arboriculture 
and  mining;  military  schools,  naval  schools,  art 
schools,  conservatories  of  music,  etc.  The  prin- 
cipal libraries  are  the  royal  library  at  Vienna, 
and  the  university  libraries  of  Vienna  and 
Prague. 

Conttitation,  Revenued-^As  already  men- 
tioned, the  Austrian  dominions  consist  of  a 
German  or  Slavo-Cvermanic  or  Cisleithan  em- 
pire, and  a  Transleithan  or  Hungarian  kingdom, 
each  with  its  own  Parliament,  ministers  ana 
government  as  established  by  the  Pragmatic 
Sanction  of  6  Dec.  1724.  The  same  hereditary 
sovereign  rules  over  both,  and  they  have  a  com- 
mon army  and  navy,  and  a  common  Parliament 
known  as  the  Delegations.  The  Delegations 
consist  of  120  members,  one-half  of  whom  are 
chosen  by  and  represent  the  legislature  of  (^r- 
man- Austria,  and  the  other  half  that  of  Hun- 
gary, the  upper  house  of  each  legislature  re- 
turning 20  auid  the  lower  house  40  deputies. 
In  all  matters  affecting  the  common  affairs  of 
the  monarchy  the  Delegations  have  a  decisive 
vote,  and  their  resolutions  do  not  require  the 
confirmation  of  the  representative  assemblies 
in  which  they  have  their  source.  The  Delega- 
tions meet  alternately  in  Vienna  and  Budapest. 
Their  ordinary  mode  of  procedure  is  to  sit 
and  vote  in  two  chambers,  the  60  deputies  of 
Cisleithan  Austria  forming  the  one,  and  the 
60  of  Hungary  the  other.  But  if  no  agree- 
ment can  be  arrived  at  in  this  manner,  the 
two  bodies  must  meet  together  and  without 
further  debate  give  their  final  vote,  which'  is 
binding  for  the  whole  empire.  The  jurisdiction 
of  the  Delegations  extends  specially  to  all  mat- 
ters affecting  foreign  affairs,  war  and  finance. 
The  Constitution  of  German-Austria  was 
finally  established  in  December  1867.  The 
provinces  have  each  a  diet  or  legislature  of 
their  own  for  provincial  affairs,  these  diets  be- 
ing 16  in  number,  one  each  for  Bohemia,  Dal- 
matia, Galicia,  Upper  Austria,  Lower  Austria, 
Salzburg,  Styria,  Carinthia,  Camiola,  Bukowina, 
Moravia,  Silesia,  Tyrol,  Vorarlberg,  (jorz  arid 
Gradisca  and  I  stria,  the  municipal  council  of 
Trieste  having  similar  functions.  The  provin- 
cial diets  are  composed  of  the  archbishops  and 
bishops,  the  rectors  of  the  universities,  the 
representatives  of  the  great  estates,  of  towns, 
of  boards  of  commerce,  of  rural  communes,  etc 
The  laws  passed  in  these  diets  have  reference 
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to  provincial  taxation,  agfricultural,  educational 
and  other  matters.  The  national  Parliament  or 
legislature  of  German- Austria,  called  the 
Reichsratk  (or  council  of  the  realm),  consists 
of  an  upper  house  or  House  of  Lords  (Herrn^ 
haus)f  and  a  lower  house  or  House  of  Deputies 
(Abgeordnetenhaus) ,  The  former  is  composed 
of  princes  of  the  Imperial  family,  of  nobles 
whose  families  have  a  hereditary  rigrht  to  this 
di|^ity,  of  the  archbishops,  the  bishops  of 
pnncely  rank,  and  of  a  certain  number  of  life 
members  nominated  by  the  Emperor.  The 
lower  houses  consist  of  353  members,  elected 
by  all  citizens  above  24  possessing  a  small  prop- 
erty qualification.  The  rights  belonging  to  the 
Reichsrath  are:  consent  to  all  laws  relating  to 
military  service;  co-operation  in  the  legislation 
on  commercial  matters,  customs,  railways,  etc.; 
and  examination  of  the  estimates  of  the  income 
and  expenditure  of  the  state,  and  other  financial 
matters.  The  Constitution  of  Hungary,  includ- 
ing also  Croatia,  Slavonia  and  Transylvania, 
dates  from  the  foundation  of  the  kingdom,  or 
about  895  a.d.  It  rests  upon  a  number  of 
statutes  published  at  long  intervals,  the  prin- 
cipal of  these  being  the  Bulla  Aurea  or  Golden 
Bull  of  Andrew  II,  granted  in  1222,  by  which 
the  government  was  defined  as  an  aristocratic 
monarchy.  The  legislative  power  is  vested  in 
the  King  and  the  Parliament  (Reichstttg)  con- 
jointly. The  latter  consists  of  an  upper  house 
or  House  of  Magnates,  and  of  a  lower  house  or 
House  of  Representatives.  The  House  of  Mag- 
nates consists  of  the  archdukes  of  the  Imperial 
family  who  have  attained  their  majority.  54 
ecclesiastical  dignitaries,  151  counts  and  36 
barons  as  hereditanr  members,  84  life  mem- 
bers nominated  by  the  sovereign,  or  elected  by 
the  cliambcr,  etc.  The  lower  house  (of  453 
meml>ers)  is  composed  of  elected  representa- 
tives. The  Hungarian  Reichstag  corresponds  to 
the  R.eichsrath  of  the  Cisleithan  provinces,  and 
accordingly  only  deals  with  such  matters  as  are 
comnnon  to  the  provinces  belonging  to  the  Hun- 
garian Crown.  Transylvania  is,  so  far  as  legis- 
lation and  administration  are  concerned,  en- 
tirely incorporated  with  Hungary.  Croatia  and 
Slavonia,  however,  have  a  Landtag  or  diet  of 
their  own,  which  like  the  provincial  diets  of  the 
Cisleithan  portion  of  the  empire,  consists  of 
only  one  chamber,  and  which  is  competent  to 
deal  with  all  matters  belonging  to  the  interior 
administration  of  the  provinces,  with  religion 
and  education,  and  with  the  administration  of 
justice.  Fiume,  which  was  formerly  associated 
with  Croatia  and  Slavonia,  and  subject  to  the 
Landtag  of  these  provinces,  in  August  1870, 
was  put  directly  under  the  central  Hungarian 
government. 

There  being  three  distinct  parliaments  in  the 
empire,  there  are  also  three  budgets,  namely, 
that  for  the  whole  empire,  that  for  Cisleithan 
and  that  for  Transleithan  Austria.  In  the 
budget  for  1910  the  revenue  of  Austria  was 
$599,098,400;  of  Hungary  $414,909,800;  the  ex- 
penditure of  Austria  was  $580,272,800;  of  Hun- 
g^ary  $380,333,200.  A  small  portion  of  the 
irnperial  revenue  of  Austria  is  derived  from  cus- 
toms and  other  sources,  and  the  remainder  is 
made  up  by  the  two  divisions  of  the  empire, 
70  per  cent  thereof  beinpr  contributed  by  Aus- 
tria and  30  per  cent  by  Hungary. 

Recent  Politics.— Austria  to-day  is,  what 
Mettemich  with  less  truth  called  Italy,  little 
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more  than  a  geographical  expression.  Three 
bonds  unite  its  discordant  nationalities.  There* 
is  nothing  really  Austrian  in  Austria  —  no  Aus- 
trian interests,  no  Austrian  language,  or  litera- 
ture, or  patriotism,  no  Austrian  nationality,  no 
Austrian  standard  of  civilization;  nothing  ex- 
cept the  Emperor,  and  the  amiy,  and  the  forum 
of  the  Reichsrath  that  the  races  share  in  com- 
mon. The  Germans  form  a  compact  entity  by 
themselves  in  Upper  and  Lower  Austria  and 
the  duchy  of  Salzburg.  In  Bohemia  there  is  a 
considerable  colony  along  the  borders  of  Sax- 
ony and  Bavaria,  over  2,000,000  strong,  but  even 
so  they  are  outnumbered  by  the  Czechs  in  the 
ratio  of  3  to  5.  All  together  the  German- 
speaking  subjects  are  about  a  third  of  the  total 
population  of  Austria  —  some  10,750,000  out  of 
28,572,000.  The  Czechs  in  Bohemia,  Moravia 
and  Silesia  number  roughly  5,000,000.  In 
Galicia  some  4,000,000  Poles  hold  down  a  trifle 
over  3,000,000  Ruthenians.  The  Serbs,  Croats 
and  the  Slovenians,  known  under  the  collective 
name  of  Jugoslavs  (i.e.,  South  Slavs),  number 
roughly  6,000,000  and  constitute  the  bulk  of 
population  of  the  provinces  of  Bosnia,  Herze- 
govina, Dalmatia  and  the  Dalmatian  archi- 
pelago, Croatia  and  Slavonia,  including  Dricka 
(Fiume)  and  the  Merjumurje,  Baranja,  Backa, 
fianat,  Istriu,  the  Quamero  Isles,  (Tarniola, 
Gorica,  southern  Carinthia,  southern  Styria  and 
some  districts  of  the  southwestern  Hungary, 
while  nearly  1,000,000  Italians  inhabit  the  Tyrol 
None  of  these  races  can  alone  be  said  to  repre- 
sent Austria,  thou^  all  of  them  claim  to;  and 
their  mutual  wranglings,  struggles  to  realize 
themselves,  struggles  to  elbow  out  their  neigh- 
bors and  seize  an  incontestable  ascendency,  are 
the  background,  and  at  times  something  more, 
of  modem  Austrian  politics.  But  for  the  dash* 
ing  tenacity  of  the  Magyars,  Hungary  might  be 
as  heterogeneous  as  her  partner  in  the  dual 
monarchy.  The  Magyars  are  only  7,500,(K)0  out 
of  nearly  20,886,500,  but  they  are  a  race  with 
the  fierce  hardihood  and  determination  of  the 
Teutonic  stock  and  a  grace  and  fascination  that 
are  neither  Latin  nor  Celtic,  but  distinctively 
their  own.  Since  the  two  nations  entered  into 
a  partnership  agreement  as  coequal  and  sover- 
eign states,  the  Magyars  have  devoted  all  their 
brilliant  energies  and  the  immense  force  of  a 
concentrated  one-idealness  to  making  them- 
selves paramount  throughout  the  southern  half 
of  the  realm.  They  revolted  against  being  Ger- 
manized, but  see  no  inconsistency  in  insisting 
that  the  Serbians,  Croats.  Rumanians  and  Slo- 
venes shall  be  Magyarized ;  and  they  pursue  the 
task  with  unsparing  persistency  just  saved  from 
relentlessness  by  their  genius  for  wise  com- 
promise. The  schools  have  been  a  much  more 
effective  instrument  in  the  "development  of  a 
national  feeline,  and  the  Magyars  have  tfior- 
oughly  workedi  them  to  that  end.  Like  the 
Russians  and  Americans,  but  unlike  the  English, 
the  Magyars  recognize  tiiat  where  there  is  dif- 
ference of  speech  there  will  be  difference  of 
sentiment,  of  heart,  of  interests,  and  at  a  pinch 
perhaps  of  loyalty,  and  have  accordingly  refused 
to  make  the  preservation  of  dialects  an  object 
of  government.  Fifty  years  ago  the  Hungarian 
nobles  spoke  German  and  a  bastard  monkish 
Latin  in  their  homes  and  diets.  To-day  the 
native  tongtie  obtains,  among  all  classes,  and 
the  absorption  of  all  manner  of  outlanders,— 
(jerman,  Slovacks,  Jews,  Rumanians  and  Croats, 
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by  thf  irresistible  and  peaceful  process  of  de- 
nationalization in  the  schoolroom,  has  Rone  on 
at  such  a  pace  that  the  Magyars  increase  nearly 
three  times  as  quickly  as  any  of  the  neighboring 
ntces.  The  struggle  of  the  nationalities  in  Hun- 
gary has  ended  in  a  more  or  less  resigned 
acquiescence  in  Magyar  rule. 

In  Austria,  as  in  Spain,  the  factory  is  placed 
some  distance  behind  the  barracks  as  an  ele- 
ment of  national  welfare,  and  a  contemptuous 
bureaucracy  shackles  trade  with  a  hundred  en- 
tangling regulations.  The  Magyars,  on  the 
other  hand,  nave  been  as  attentive  to  commerce 
as  to  their  racial  position.  Perhaps  there  is  no 
countxy  in  which  the  state,  as  such,  has  done 
more  for  industrial  development.  The  really 
vital  domestic  problems  of  Hungary  are,  in- 
deed, no  longer  racial,  and  as  freedom  of 
worship  is  the  law,  they  have  never  been  acutely 
religious.  But  in  the  rise  of  what  is  called 
Agrarian  Socialism  there  is  something  that  may 
test  Magyar  statesmanship  severely.  Mean- 
while the  Magyars  are  the  backbone  of  the  dual 
monarchy.  Against  the  rising  tides  of  Pan- 
Slavism  they  present  a  compact  and  unbending 
frorit.  Together  with  the  German  empire  they 
may  be  considered  the  outposts  of  Europe 
against  Slav  aggression;  and  even  in  the  do- 
mestic affairs  of  the  monarchy  their  unbreakable 
miity  as  a  political  force  has  made  their  influ- 
ence well-nigh  decisive.  The  Ausgleich  of  1867, 
—  the  partnership  agreement  between  the  two 
halves  of  the  realm, —  prescribed  that  matters 
of  common  concern,  such  as  foreign  affairs, 
diplomatic  representation  and  naval  and-  mili- 
tary matters,  should  be  arranged  by  60  dde- 
g^tes  from  each  country,  meeting  twice  a  year. 
The  Austrian  delegation  is  made  up  of  Ger- 
mans, Cxechs,  Poles,  Rutheaians*  Italians,  whose 
feuds  make  steady  co-operation  all  but  impos- 
sible. The  Hungarian  delegation,  on  the  other 
hand,  is  composed  of  55  Magyars  and  five 
Croatiansr  working  with  the  directness  and 
harmony  of  a  single  man.  The  consequence  is 
that  in  the  long  run  the  Hungarian  view  is 
fairly  sure  to  carry  the  day.  So  far  each 
renewal  of  the  Ausgleich  has  brought  substan- 
tial modifications  in  favor  of  Hungary,  and  the 
centre  of  gravity  has,  in  fact,  shifted  from 
Vienna  to  Budapest.  The  Emperor,  when  driven 
to  it,  might  go  against  the  German-speaking 
Austrians,  but  never  against  the  Magyars;  and 
the,  Magyars,  fully  realizing  their  power,  have 
extorted  concession  after  concession  from  their 
unhappy  partner ;  have  applied  the  screw  sq 
persistently  that  it  is  becoming  a  question 
whether  they  are  not  as  unpopular  among  Aus- 
trian statesmen  as  the  very  Czechs  themselves. 
The  troubles  of  the  dual  monarchy  are  due  to 
the  failure  of  the  Germans  to  repeat  in  Austria 
the  successes  of  the  Magyars  in  Hungary. 
^You  look  after  your  hordes,^  said  G>unt  Seust 
to  a  Hungarian  statesman  when  the  Austrian 
empire  became  the  dual  monarchy,  ^and  we'll 
look  after  qurs.^  The  Czechs  of  Bohemia  have 
turned  to  ridicule  the  count's  too  valiant  decla- 
raUon.  The  Germans  of  Vienna,  one  must 
remember,  are  very  different  from  the 
Germans  of  Berlin.  Of  all  the  sections 
of  the  Teutonic  race  they  appear  to 
have  the  least  robustness  of  intellect  or 
character  apd  the  laxcst  grip  on  practical 
afitairs.  Indolent,  hypercritical  and  self-satisfied, 
they  are  emasculated  editions  of  their  northern 


kinsmen.  From  whatever  cause,  some  para- 
lyzing blight  of  lassitude  and  ineffectiveness 
seems  to  have  eaten  its  wav  into  their  energies. 
Against  their  cultured  fecklcssness  the  Czechs 
oppose  the  elemental  force  of  racial  ambition, 
the  driving  power  of  a  people  that  has  the 
cpnsciousnness  of  a  great  destm/  before  it  and 
feels  itself  on  the  top  of  the  rismg  wave. 

The  Germans  protest  that  they  have  educated 
themselves  beyond  the  point  where  race  is 
everything  and  cannot  at  this  time  of  day  be 
expected  to  return  to  first  principles.  It  is  of 
course  tenable  that  the  variety  of  parties  into 
which  the  Germans  are  split  up  argues  an 
advanced  and  broad  political  intelligence.  At 
the  same  time  it  makes  a  poor  barrier  against 
the  impact  of  a  race  that  subordinates  every- 
thing to  a  single  practical  end;  and  unless  the 
Germans  are  prepared  to  see  a  great  part  of 
their  old  ascendency  pass  away,  they  must  be 
ready  to  drop  ^theorizing,*  take  up  the  issue 
that  has  been  forced  upon  them  and  meet  their 
antagonists  with  weapons  not  necessarily  of 
their  own  .choosing.  In  other  words,  they  need 
simplifying  if  they  are  to  combat  the  Czechs 
successfully.  As  it  is,  the  Czechs  for  the  last 
50  years  have  been  slowly  driving  them  to  the 
wall.  City  after  city  has  fallen  into  their  hands; 
Prague  and  Pilsen^  that  only  a  quarter  of  a 
century  ago  were  German  in  tongue  and  senti- 
ment, are  now  Slavonized  down  to  their  very 
street  names.  And  in  politics  and  industry  as 
well  as  music  and  literature  and  the  lighter  arts, 
the  past  hundred  years  have  seen  the  Czechs 
advance  in  a  quite  wonderful  fashion.  They 
have  long  ceased  to  fear  the  Germans,  and  with 
the  disappearance  of  fear  comes  naturally  the 
claim  to  equality.  Moreover,  the  Czechs  have  a 
strong  historical  case.  Four  hundred  years  ago 
what  are  now  the  Crown-lands  of  Bohemia, 
Moravia  and  Silesia  formed  the  Czech  kingdom 
of  Saint  Vacslav;  and  what  is  now  Hungary 
was  then  the  kingdom  of  Saint  Stephen.  The 
Czechs  offered  their  crown  in  1526  to  the  Haps- 
burgs,  at  the  same  time,  for  the  same  reasons 
and  on  the  same  conditions  as  the  Magyars; 
stipulating  only  that  they  should  retain  their 
old  rights  of  self-government.  This  contract, 
together  with  the  Pragmatic  Sanction,  was  the 
legal  basis  of  the  Hungarian  rebellion  of  1848. 
The  Czechs  still  use  it  to  point  the  justice  of 
their  demands  for  a  resurrection  of  Saint  Vac- 
slav's  kingdom,  maintaining  that  their  case  is 
on  all  fours  with  that  of  Hungary,  rests  on 
the  same  documents  and  is  supported  by  the 
same  coronation  oaths.  The  Hapsburgs  never 
quite  lived  up  to  their  side  of  the  agreement 
They  allowed  the  Turk^  to  overrun  Hungary  at 
will,  and  when  the  Reformation  came  and  the 
Czechs  gathered  round  John  Huss,  they  stamped 
out  the  heresy  in  blood  and  estaUished  a  strong 
German  colony  along  the  northern  borders  of 
Bohemia  for  the  protection  of  the  faith  and  the 
suppression  of  the  natives.  The  Czechs  have 
kept  their  native  tongue  alive,  and  just  across 
their  borders  are  their  kinsmen  of  the  Russian 
empire.  The  card  of  Russian  S3rmpathy  is  often 
played,  and  after  every  fresh  frustration  of 
their  national  hopes  follows  the  spectacle  of 
5,500,000  Czechs  cautiously  sounding  the  Tsar's 
^jacial  instinct.^  It  is  this  that  lends  color  to 
the  common  charge  that  the  Czechs  are  disloyal, 
but  it  is  to  be  noticed  that  when  the  situation 
is  reversed  and  the  Emperor  makes  even  the 
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shortest  step  toward  Home  Rule,  the  Germans 
at  once  adopt  their  opponents'  tactics,  throw 
themselves  into  the  arms  of  their  Prussian 
brethren,  and  vow  that  sooner  than  stay  and 
be  swamped  by  a  hated  and  inferior  race,  they 
would  wflUngly  exdiange  the  Hapsburgs  for  the 
Hohen2ollerns  and  enroll  themselves  among 
Kaiser  Wilhclm's  subjects.  The  suspicion  can- 
not be  avoided  that  these  dramatics  are  at  bot- 
tom intended  for  home  consumption  and  that 
the  tune  would  be  quickly  changed  if  the  Tsar 
or  Kaiser  were  to  listen  too  seriously. 

The  whole  history  of  the  dual  monarchy 
goes  to  show  that  real  consolidation  and  unity 
can  be  effected  only  by  the  seemingly  para- 
doxical method  of  allowing  each  nationality  the 
widest  possible  freedom.  Justice  toward  and 
equal  treatment  of  all  races  is  the  only  sure 
road  to  peace  and  permanency.  It  is  a  hard  one 
for  the  Germans  to  tread,  for  it  means  the  over- 
throw of  an  ascendency  once  paramount  in 
every  comer  of  the  realm ;  but  unless  universal 
suffrage  brings  to  the  front  an  entirely  new  set 
of  problems,  trod  it  must  be.  The  interplay  of 
these  racial  ambitions  has  been  complicated, 
sometimes  retarded  and  sometimes  acutely  em- 
phasized by  a  hundred  differences  of  religious, 
economic  and  purely  P9litical  interests,  all  of 
which  have  representatives  in  the  Reichsrath. 
They  act  upon  one  another  under  the  shadow 
of  the  racial  issues  in  a  way^  that  no  foreigner 
can  disentangle.  The  confusion  of  the  country 
is  worthily  reproduced  in  the  15  distinct  parties 
and  the  seven  or  eight  languages  that  crop  up 
in  the  Vienna  Parliament.  Austria-Hungary  is 
a  polyglot  chaos  in  which  even  Austrians  do 
not  profess  to  see  more  than  a  half  light  The 
prophecies  of  disni^on  may  therefore  appear 
at  least  plausible.  But  it  is  one  of  the  many 
paradoxes  of  the  dual  monarchy  that  it  seems 
unable  to  break  up.  In  part  it  is  protected  by 
the  very  diversity  and  number  of  the  antago- 
nisms it  is  obli^d  to  house.  A  more  visible 
bond  of  union  is  the  army,  in  which  all  must 
serve,  which  is  of  all  races  and  creeds,  and 
therefore  of  none,  and  the  atmosphere  of  which 
is  broadly  and  impresdvely  imperial.  What  its 
actual  effectiveness  will  prove  to  be  like,  should 
it  ever  be  tested,  is  one  of  the  most  interesting 
military  problems  of  the  day.  The  only  force 
with  which  it  can  be  compared  in  the  excellence 
of  its  units  and  the  variety  of  its  nationalities 
and  tongues  is  the  allied  army  that  rescued 
the  Pelcin  legations;  and  the  parallel  is  not 
altogether  hopeful.  A  polyglot  army  must  of 
necessity  be  to  some  extent  a  disorganized  army, 
and  while  the  forces  of  the  dual  monarchy  use 
German  as  the  language  of  military  command, 
the  rank  and  file  and  the  bulk  of  the  officers 
retain  their  own  speech  for  general  purposes. 
The  heterogeneous  character  of  its  composition 
has  had  a  steadying  influence  on  the  internal 
struggles  of  the  dual  monarchy,  however  much 
it  may  hamper  its  efficiency  on  the  battlefield. 
The  army  has  kept  itself  largely  aloof  from 
politics,  and  though  the  Czechs  did  once  attempt 
to  transfer  the  racial  bitterness  to  the  parade 
ground  by  answering  the  roll-call  in  their  own 
tongue,  a  sharp  rebuke  from  the  Emperor  was 
enough  to  bring  them  to  reason. 

A  second  and  equally  powerful  bond  of 
union  has  been  the  monarchy.  Not  only  is  it 
accepted  everywhere,  but  the  idea  of  upsetting 
it  in  favor  of  any  other  form  of  government  has 


never  yet  been  broached.  Even  the  irrccon- 
cilables,  who  would  like  to  see  the  Ausgleich 
abolished  and  Hungary  direct  her  own  fiscal 
policy, —  a  quite  possible  development,— and 
manage  her  own  foreign  affairs,  still  do  not 
propose  to  sever  the  personal  tie  that  binds 
the  two  countries.  And  not  only  is  the  mon- 
archy secure  in  the  affections  of  the  people,  but 
the  dynasty  is  equally  popular.  So  long  as 
there  is  a  throne  it  is  not  conceivable  that  any 
one  but  a  Hapsburg  should  occupy  it.  This 
two-fold  devotion  to  monarchy  and  to  the 
c^nasty  was  greatly  strengthened,  partly  by  the 
breakdown  of  parliamentary  government  and 
weariness  which  made  the  people  look  to  the 
throne  as  an  escape  from  the  turmoil  and 
wranglings  of  small  groups,  and  partly  through 
the  patience  and  wisdom,  the  sterUng  fair- 
ness and  competency  of  the  late  Emperor 
Francis  Joseph,  as  well  as  the  ghastly  tragedies 
of  his  private  life.  What  the  Czechs  and  the 
other  races  want,  is  the  same  independence  as 
the  Magyars  possess,  but  such  independence  is 
as  inconsistent  with  Russian  as  with  German 
domination.  It  is  against  their  interests  to 
break  away  from  the  Hapsburgs. 

Army. —  Military  service  is  obligatory  on  all 
citizens  capable  of  bearing  arms  who  have  at- 
tained the  age  of  20,  and  lasts  up  to  the  age  of 
42,  either  in  the  active  army,  in  the  landwehr 
or  the  landsturm.  The  period  of  service  in  the 
active  army  is  12  years^  of  which  three  arc 
passed  in  the  line,  seven  in  the  reserve  and  two 
in  the  landwehr.  In  1914  the  standing  army 
numbered  430,417  men  (including  32,398  offi- 
cers) on  the  jpeace  footing,  and  1,826,940  men 
and  45,238  officers  on  the  war  footing.  The 
landsturm  raises  the  total  to  over  6,000,000. 

Navy*— On  account  of  the  development  of 
the  ItaUan  navy,  Austria  found  it  necessary 
for  her  self-defense  to  have  a  fleet  of  her  own. 
Besides  a  flotilla  of  monitors  for  the  Danube, 
the  Austrian  navy,  in  1914,  comprised  4  dread- 
noughts, 12  pre-dreadnoughts,  3  armored 
cruisers,  9  cruisers  and  torpedo-cruisers,  3  tor- 
pedo gunboats,  18  destroyers,  63  torpedo  boats 
and  11  submarines. 

Judiciary.-— The  courts  of  first  instance 
comprise  940  Besirksgerichte,  County  Courts, 
and  71  Landes  und  Kreisgerichte,  Provincial 
and  District  Courts;  Geschworenengerichte,  or 
Jury  Courts,  being  connected  with  the  latter. 
These  courts  act  as  courts  of  inquiry  and  have 
summary  jurisdiction.  The  courts  of  second  in- 
stance; or  courts  of  appeal  from  the  lower 
courts,  having  the  supervision  of  the  criminal 
courts,  comprise  nine  Oherlandesgerichte,  or 
higher  provincial  courts.  There  are  also  spe- 
cial tribunals  for  military,  revenue,  shipping 
and  other  matters,  including  four  industrial 
courts  and  three  commeraal  courts.  The 
Oberste  Gerichts  und  Kassationshof,  Supreme 
Court  of  Justice  and  Court  of  C^sation  at 
Vienna,  is  the  final  court  of  appeal.  The  High 
Court  of  Administrative  Affairs  decides  dif- 
ferences between  private  individuals  and  public 
officials,  and  the  Reichsgericht,  or  Court  of  the 
Empire,  the  conflicts  of  law  and  jurisdiction 
between  different  authorities. 

History  of  the  Coontrr  tUl  the  Year  982. 
— After  the  Romans  had  vanquished  the  Nori- 
cans,  33  a.d.,  and  gained  possession  of  the  Dan- 
ube, the  country  north  of  the  Danube,  extending 
to  the  borders  of  Bohemia  and  Moravia,  be-  j 
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longed  to  the  Idngdom  of  the  Marcomanni  and 
Quadi ;  a  part  of  lower  Austria  and  Styria,  with 
Vienna  (Vindobona),  a  municipal  city  of  the 
Roman  empire,  belonged  to  upper  Pannonia; 
the  rest  of  the  country,  with  Carinthia  and  a 
part  of  Camiola,  formed  a  portion  of  Noricum. 
Gorz  belonged  to  the  Roman  province  of  Illy- 
ricum,  and  Tyrol  to  Rhaetia.  These  limits  be- 
came confused  by  the  irruptions  of  the  West- 
Goths,  who  spread  over  die  upper  Pannonia 
and  Noricum  but  recognized  the  Roman  su- 
premacy as  early  as  380  a.d.  The  Boii,  Vandals. 
Heruli,  ^  Rugii,  Goths,  Huns,  Lombards  ana 
Avars,  in  the  course  of  the  Sth  and  6th  cen- 
turies, successively  occupied  the  country.  But 
after  the  year  568,  when  the  Lombards  had 
established  their  power  in  upper  Italy,  the 
river  Ens  formed  the  boundary  line  between 
the  German  tribe  of  Bajuvarii,  the  proprietors 
of  the  territory  above  the  Ens,  and  the  Avars, 
who  had  removed  from  the  east  to  the  banks 
o£  that  stream.  In  611  the  Wendi,  a  Slavonic 
tribe,  appeared  on  the  Murr,  Drave  and  Save. 
In  788  the  duchy  of  Bavaria  was  dissolved,  and 
the  Avars  passed  over  die  Ens  and  invaded  the 
counties  of  the  Franks  in  the  Bavarian  terri- 
tory. In  791  Charlemagne  forced  them  to  re- 
tire to  the  Raab,  and  united^  the  territory 
extending  from  the  Ens  to  the  function  of  the 
Raab  with  the  Danube  (the  territory  below  the 
Ens)  with  Germany,  under  the  name  of  Avaria, 
or  the  Eastern  Mark  (Marchia  Orientalis),  or 
Austria;  and  in  the  10th  centurv  (in  a  docu- 
ment of  Otho  III  996)  it  was  called  Ostirrichi, 
equivalent  to  the  modem  Oesterreich.  Many 
colonists,  particularly  from  Bavaria^  were  sent 
by  Charlemagne  into  the  new  province,  and  a 
margrave  was  appointed  to  administer  me  gov- 
ernment. The  archbishop  of  Salzburg  was  at 
the  head  of  ecclesiastical  affairs.  After  its 
separation  from  Verdun,  in  843,  Avaria  formed 
the  east  boundary  of  the  German  empire.  ^  On 
the  invasion  of  Germany  by  the  Hungarians, 
in  900,  Avaria  fell  into  their  hands,  and  was 
held  by  them  till  955,  when  the  Emperor  Otho 
I,  in  consequence  of  the  victory  of  Augsburg, 
reunited  a  great  part  of  this  province  to  the 
empire.  By  the  power  and  address  of  its  mar- 
graves the  whole  country  was  joined  again  with 
Germany,  and  in  1043,  under  the  Emperor 
Henry  ill  and  the  Margrave  Albert  I  (the 
Victorious),  its  limits  were  extended  to  the 
Leitha. 

Austria  under  the  House  of  Bamberg  till 
1282«— Otho  II  transferred  in  976  the  Austrian 
margraviate  to  Ins  faithful  adherent  Leopold 
I,  who  was,  according  to  tradition,  a  descend- 
ant of  the  house  of  Count  Adelbert  Badenburg, 
who  became  famous  b^  his  victories  over  the 
Madyors,  and  perished  in  994.  From  that  year 
to  1156  the  margrstviate  of  Austria  was  heredi- 
tary in  the  family  of  the  counts  of  Badenburg 
(Bamberg) ;  the  succession,  however,  was  not 
regulated  by  primogeniture,  but  by  the  will  of 
the  Emperor.  In  ancient  documents  mention  is 
made  of  the  estates  of  Austria  in  the  year  1096. 
After  Henry  the  Proud  (Duke  of  Bavaria  and 
Saxony)  was  put  under  the  ban  of  the^  empire, 
Leopold  V,  Marpfrave  of  Austria,  received  the 
duchy  of  Bavaria  in  1138  from  the  Emperor 
Conrad.  But  when  the  Margrave  Henry,  son 
of  Leopold,  under  the  title  of  Ja-so-mir-Gott. 
(Yes-so-me-God),  had  again  ceded  it,  in  1156, 
to  Henry  the  Lion,  the  boundaries  of  Austria 


were  extended  so  as  to  include  the  territory 
above  the  Ens,  and  the  whole  was  created  a 
duchy  with  certain  privileges.  Under  this 
duke  the  court  resided  at  Vienna.  Duke  Leo- 
pold VI,  the  son  of  Henry^  received  the  duchy 
of  Styria  in  1192  as  a  fiei  from  the  Emperor 
Henry  VI,  it  having  been  added  to  the  empire 
by  Otho  I,  in  955,  by  his  victory  over  the  Hun- 
garians. It  was  this  prince  who  imprisoned 
Richard  Coeur  de  Lion,  King  of  England.  Duke 
Leopold  VII,  the  youngest  son  of  the  former, 
erected  a  palace  within  the  city  of  Vienna, 
which  was  long  occupied  by  the  Austrian  mon- 
archs,  under  the  name  of  the  old  castle.    Leo- 

£  old  VII,  called  the  Glorious,  established  the 
ospital  of  the  Holy  Cross,  made  Vienna,  which 
had  adopted  a  municipal  constitution  in  1198»  a 
staple  town,  and  granted  30,000  marks  of  silver 
for  the  promotion  of  trade  and  commerce.  In 
1229  he  i>urchased  a  part  of  Carniola  from  the 
ecclesiastical  principality  of  Freisingen  for  1,650 
marks,  and  left  the  country  in  a  flourishing  con- 
dition to  the  youngest  of  his  three  sons,  Fred- 
erick II,  sumamedf  the  Warrior.  In  1236  this 
prince  was  put  under  the  ban  of  the  empire,  on 
account  of  his  joining  the  alliance  of  the  cities 
of  Lombardy  against  the  Emi>eror  Frederick 
II;  and  Otho,  Duke  of  Bavaria,  seized  upon 
his  territonr  above  the  Ens  as  far  as  Lintz. 
The  rest  of  the  country  was  granted,  as  a  fief 
by  the  Emperor  to  a  margrave,  and  Vienna 
became  an  imperial  city. 

During  the  Emperor's  campai^  in  Italy 
Duke  Frederick  recovered  the  principal  part  of 
his  lands,  and  his  rights  were  confirmed  b^  the 
Emperor  at  Verona,  1245.  The  rights  of  Vienna 
as  an  imperial  city  were  abolished,  and  Fred- 
erick was  to  be  called  king,  as  sovereign  of 
Austria  and  Styria ;  but  all  his  expectations  of 
empire  were  disappointed  by  his  death  in  the 
battle  of  the  Leitha  agaunst  Bela  IV,  King  of 
Hunganr,  15  July  1246,  in  the  35th  year  of  his 
age.  Thus  the  male  line  of  the  house  of  Bam- 
berg became  extinct.  The  period  from  1246  to 
1282  is  styled  the  Austrian  interregnum.  The 
Emperor  Frederick  II  declared  Austria  and 
Styria  a  vacant  fief,  the  hereditary  property  of 
the  German  emperors,  and  sent  a  governor  to 
Vienna,  the  privileges  of  which,  as  an  imperial 
city,  were  once  more  renewed.  But  the  female 
relations  of  the  deceased  Duke  Frederick,  his 
sister  Margjaret  (vndow  of  the  Emperor  Henry 
VI),  and  his  niece  Gertrude,  bv  the  persuasion 
of  Pope  Innocent  IV,  in  1248,  laid  claim  to  the 
inheritance  of  their  brother.  The  Margrave 
Hermann,  with  the  aid  of  the  Pope  and  a  strong 
party,  made  himself  master  of  Vienna,  and  of 
several  Austrian  cities.  In  Stvria  he  was  op- 
posed by  the  governor  Meinhard,  Count  of 
Gorz.  But  Hermann  died  in  1250,  and  his  son 
Frederick,  who  was  afterward  beheaded  in  1268, 
at  Naples,  with  Conradin  of  Suabia,  was  then 
only  a  year  old.  The  whole  country  was  dis- 
tracted by  various  parties,  and  the  Emperor 
Conrad  IV  was  prevented,  by  disputes  with  his 
neighbors,  from  turning  his  attention  to  Aus- 
tria. In  1251  the  states  of  Austria  and  Styria. 
determined  to  appoint  one  of  the  sons  of  the 
second  sister  of  Frederick  the  Warrior,  Con- 
stantia  (widow  of  the  Margrave  Henry  the 
Illustrious),  to  the  office  of  diie.  The  deputies 
were  on  tne  way  to  Misnia  when  they  were 
persuaded  by  King  Wenceslaus,  on  their  en- 
trance into  Prague,  to  declare  his  son  Ottocar 
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Duke  of  Austria  and  Styria,  who  made  every 
effort  to  support  his  appointment  by  arms, 
money,  and  especially  by  ms  marriage  with  the 
Empress  widow  Margaret.  Ottocar  wrested 
Styria  from  Bela,  Kmg  of  Himgary,  by  his 
victory  of  July  1260,  in  the  Marclmeld;  and  in 
1262  forced  the  Emperor  Richard  to  invest  him 
with  both  duchies.  Soon  after,  by  the  will  of 
his  uncle  Ulrich,  the  last  Duke  of  Carinthia 
and  Friuli  (who  died  1296),  Ottocar  became 
master  of  Carinthia,  a  part  of  Camiola  con- 
nected with  it,  the  kingdom  of  Istria  and  a 
part  of  Friuli.  But  his  arrogance  soon  caused 
his  fall.  In  1272  he  refused  to  acknowledge 
Count  Rudolph  of  Hapsburg  emperor,  and  was 
obliged  to  defend  himself  against  Rudolph. 
After  an  unsuccessful  war  he  was  forced  to 
cede  all  of  his  Austrian  possessions  in  Novem- 
ber 1276.  In  1277  he  attempted  to  recover  these 
territories,  but,  in  the  battle  of  the  Marchfield, 
26  Aug.  1278;  he  was  slain,  and  his  son  Wences- 
laus  was  obliged  to  renounce  all  claim  to  them, 
in  order  to  preserve  his  hereditary  estates.  The 
Emperor  Rudolph  remained  three  years  in 
Vienna,  and  then  appointed  his  eldest  son  Al- 
bert governor.  But  naving  succeeded  in  gain- 
ing the  consent  of  the  Electors  of  Saxony  and 
Brandenburg,  of  the  three  ecclesiastical  electors 
and  of  the  Count-Palatine  of  the  Rhine,  he 
granted  the  duchies  of  Austria  and  Styria,  with 
Qie  province  of  Carinthia,  to  his  two  sons,  Al- 
bert and  Rodolph,  27  Dec.  128a 

Austria  under  the  House  of  Hapsburg.r- 
I.  Prom  1282  to  1526.  Albert  and  Rodolph 
transferred  Carinthia  to  Meinhard,  Count  of 
Tyrol,  father-in-law  to  Albert.  In  1283  they 
concluded  a  treaty,  by  which  Albert  was  made 
sole  possessor  of  Austria,  Styria  and  Camiola. 
Vienna  having  again  renounced  its  privileges 
as  an  Imperial  city,  was  made  the  residence  of 
the  court,  and  the  successors  of  Rodolph,  from 
this  time,  assumed  Austria  as  the  family  title. 
The  introduction  of  the  Hapsburg  dynasty  was 
the  foundation  of  the  future  greatness  of  Aus- 
tria. The  despotic  Albert  was  assailed  by  Hun- 
gary and  Bavaria  and  in  1298  he  won  the  Roman 
crown  in  an  en^gement  with  Adolphus  of 
Nassau.  After  tms  he  undertook  the  conquest 
of  Switzerland;  but  was  assassinated  1  May 
1308,  at  Rheinfelden,  by  his  nephew,  John  of 
Suabia,  from  whom  he  had  basely  withheld 
his  hereditary  estates.  The  inheritance  of  John 
now  fell  to  the  five  sons  of  the  murdered 
Albert  —  Frederick,  sumamed  the  Fair,  Leo- 
pold, Henry,  Albert  and  Otho.  They  were 
forced  to  purchase  of  the  Emperor  Henry  VII 
the  investiture  of  their  paternal  estates  (con- 
sisting, in  1308,  of  26,572  square  miles)  for 
20,000  marks  of  silver.  Under  their  father,  in 
1301,  the  margraviate  of  Suabia  was  added  to 
the  territories  of  Austria^  and  the  contest  with 
Bavaria  ended  in  Austria  obtaining  Neuberg. 
On  the  contrary,  the  attempt  of  Duke  Leopold, 
in  1315,  to  recover  the  forest  towns  of  Switzer- 
land, which  had  been  lost  under  Albert,  was 
frustrated  by  the  valor  of  the  troops  of  the 
Swiss  confederacy  in  the  battle  of  Morgarten. 
In  1314  his  brother  Frederick,  chosen  Emperor 
of  Germanv  by  the  electors,  was  conquered  by 
his  rival,  the  Emperor  Louis  (of  Bavaria),  in 
1322,  at  Muhldorf,  and  was  his  prisoner  for 
two  years  and  a  half  in  the  castle  of  Trausnitz. 
The  dispute  with  the  house  of  Luxcmberg,  in 
Bohemia,  and  with  Pope  John  XXII  induced 


the  Emperor,  in  1325,  to  liberate  his  captive. 
Upon  tms  the  latter  renounced  all  share  in  the 
government,  and  pledged  himself  to  surrender 
all  the  Imperial  domains  which  were  still  in 
the  possession  of  Austria.  But  Leopold  con- 
sidered the  agreement  derogatory  to  his  dignitv 
and  continued  the  war  against  Louis.  Fred- 
erick, therefore,  again  surrendered  himself  a 
prisoner  in  Munich.  Moved  by  his  faithful  ad- 
herence to  his  word,  Lotiis  concluded  a  friendly 
compact  with  Frederick,  and  made  preparations 
for  their  common  government,  7  Sept.  1325. 
These  preparations,  however,  were  never  car- 
ried into  execution;  for  the  agreement  had  been 
concluded  without  the  consent  of  the  electors. 
Leopold  died  in  1326,  and  Henry  of  Austria 
in  1327;  Frederick  also  died  without  children, 
13  Jan.  1330,  after  which  his  brothers,  Albert 
II  and  Otho,  came  to  a  reconciliation  with  the 
Emperor  Louis.  After  the  death  of  their  uncle, 
Henry,  Margrave  of  Tyrol  and  Duke  of  Ca- 
rinthia (the  father  of  Margaret  Maultasch), 
they  persuaded  the  Emperor  to  grant  them  the 
investiture  of  Tyrol  and  Carinthia,  in  May 
1335 ;  they  ceded  Tyrol,  however,  to  John,  King 
of  Bohemia,  by  the  treaty  of  9  Oct.  1356,  in 
behalf  of  his  son  John  Henry,  or  rather  of  his 
wife,  Margaret  Maultasch.  In  1344,  after  the 
death  of  Otho  and  his  sons,  Albert  II,  called  the 
Wise,  united  all  his  Austrian  territories,  which, 
by  his  marriage  with  the  daughter  of  the  last 
Cotmt  of  Pfirt,  had  been  augmented  by  the  es^ 
tates  of  her  father  in  1324,  and  by  the  Kyburg 
estates  in  Burgimdy  in  1326.  Of  the  four  sons 
of  Albert  II  (Rodolph,  Alb^rt^  Leopold  and 
Frederick),  Rodolph  II  (IV)  completed  the 
church  of  Saint  Stephen's  and  laid  the  founda- 
tion of  the  University  of  Vienna.  He  died  in 
Milan  in  1365,  without  children,  a  short  time 
after  his  youngest  brother,  Frederick.  In  1379 
the  two  surviving  brothers  divided  the  kingdom, 
so  that  Albert  III  (with  the  Queue)  became 
master  of  Austria,  and  gave  the  other  terri- 
tories to  his  brother,  Leopold  III,  the  Pious. 
Leopold  had  made  repeated  attempts  to  gain 
the  Hapsburg  possessions  in  Switzerland  and 
extended  the  territory  of  his  realm  to  a  con- 
siderable degree,  having  purchased,  among 
other  minor  provinces,  the  county  of  Feld- 
kirche,  Bludenz,  Hohenberg,  upper  and  lower 
Suabia  and,  1382,  Trieste.  He  was  killed  9 
July  1386,  on  the  field  of  Sempach,  where  he 
lost  the  battle,  in  consequence  of  the  valor  of 
Winkelried,  and  Albert  administered  the  gov- 
ernment of  the  estates  of  his  brother's  minor 
sons.  Margaret  Maultasch  ceded  Tyrol  to  him 
on  the  death  of  Meinhard,  her  only  son,  who 
was  married  to  the  sister  of  Albert.  She  re- 
tained nothing  but  a  few  castles  and  6,000 
marks  of  g^old.  Her  claims  to  Bavaria  also  she 
renounced  in  consideration  of  receiving  Schard- 
ing  and  three  Tyrolese  cities,  Kitzbiihel,  Ballen- 
berg  and  Kuff stein,  and  116,000  florins  of  gold. 
In  1365  Leopold  III  had  bought  the  claims  of 
the  Count  of  Feldkirch  for  36,000  florins ;  for 
55,000  florins  Austria  received  Brisgau  from 
the  Count  of  Fiirstenberg,  with  the  cities  of 
Neuberpf,  Old  Brisach,  Kentzingen  and  Billin- 
gen.  The  remainder  of  Camiola  and  the 
Windisch  Mark,  after  the  death  of  the  last 
Count  of  Gorz,  were  purchased,  together  with 
the  county  of  Pludentz,  from  the  Count  of  Wer- 
denberg,  and  the  possessions  of  the  Count  of 
Hogenberg,  for  66,000  florins;  and  the  di 
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Trieste  was  acquired  in  1380  by  aiding  in  the 
war  between  Hungary  and  Venice.  Moreover, 
the  two  governments  of  upper  and  lower  Sua- 
bia  were  pledged  for  40,000  florins  by  the  King 
of  Rome,  Wenceslaus,  to  Duke  Leopold.  The 
Austrian  and  Styrian  lines,  founded  by  Albert 
III  and  Leopold  III,  his  brother,  continued  for 
78  years.  In  1395,  when  Albert  III  died,  his 
only  son,  Albert  IV,  was  in  Palestine.  On  his 
return  he  determined  to  take  vengeance  on 
Procopius,  Margrave  of  Moravia,  for  his  hostile 
conduct;  but  he  was  poisoned  in  1404  at  Znaym. 
His  young  son  and  successor,  Albert  V,  was 
declared  of  age  in  1410;  and  being  the  son-in- 
law  of  the  Eitnperor  Sigismund,  he  united  the 
crowns  of  Hungary  and  Bohemia  in  1437,  and 
connected  them  with  that  of  Germany  in  1438. 
But  in  the  following  year  the  young  prince 
died.  His  posthumous  son,  Ladislaus,  was  the 
last  of  the  Austrian  line  of  Albert,  and  its  pos- 
sessions devolved  on  the  Styrian  line,  1457. 

From  this  time  the  house  of  Austria  has 
furnished  an  unbroken  succession  of  German 
emperors.  Hungary  and  Bohemia  were  lost 
for  a  time  by  the  death  of  Albert  V,  and,  after 
the  unhappy  contests  with  the  Swiss,  under 
Frederick  III,  the  remains  of  the  Hapsburg 
estates  in  Switzerland.  But  several  territories 
were  gained;  and,  to  increase  the  rising  splen- 
dor of  the  family,  the  Emperor  conferred  upon 
the  country  the  rank  of  an  archduchy.  The 
dispute  which  broke  out  between  Frederick  and 
his  brothers  Albert  and  Sigismund,  relating  to 
the  divisions  of  their  paternal  inheritance, 
ended  with  the  death  of  Albert  in  December 
1464.  In  the  course  of  the  troubles  which 
resulted  from  this  quarrel  the  Emperor  was 
besieged  in  the  citadel  of  Vienna  by  the  citizens, 
who  favored  the  cause  of  the  murdered  prince. 
Sigismund  now  succeeded  to  his  portion  of  the 
estate  of  Ladislaus  and  Frederick  became  sole 
ruler  of  all  Austria.  His  son  Maximilian,  by 
his  marriage  with  Mary,  the  surviving  daughto- 
of  Giarles  the  Bold,  united  the  Netherlands  to 
the  Austrian  dominions.  But  it  cost  Maxi- 
milian much  anxiety  and  toil  to  maintain  his 
power  in  this  new  province,  which  he  adminis- 
tered as  the  guardian  of  his  son  Philip.  After 
the  death  of  his  father,  19  Aug.  1493,  he  was 
made  Emperor  of  Germany,  andf  transferred  to 
his  son  Philip  the  government  of  the  Nether- 
lands. Maximilian  I  added  to  his  paternal  in- 
heritance all  Tyrol,  and  several  other  terri- 
tories, particularly  some  belonging  to  Bavaria. 
He  also  acquired  for  his  family  new  claims  to 
Hungary  and  Bohemia.  During  his  reign 
Vienna  became  the  great  metropohs  of  the  arts 
and  sciences  in  the  German  empire.  The  mar- 
riage of  his  son  Philip  to  Joanna  of  Spain 
raised  the  house  of  Hapsburg  to  the  throne  of 
Spain  and  the  Indies.  But  Philip  died  in  1506, 
13  years  before  his  father,  and  the  death  of 
Maximilian,  which  happened  12  Jan.  1519,  was 
followed  by  the  union  of  Spain  and  Austria; 
his  grandson  (the  eldest  son  of  Philip), 
Charles  I,  King  of  Spain  (see  Charles  V), 
was  elected  Emperor  of  Genaany.  In  the 
Treaty  of  Worms,  28  April  1521.  and  of  Ghent. 
7  May  1540,  he  ceded  to  his  brother  Ferdinand 
all  his  hereditary  estates  in  Germany,  and  re- 
tained for  himself  the  kingdom  of  the  Nether- 
lands. The  house  of  Austria  was  now  the  pro- 
prietor of  a  tract  of  country  in  Europe  com- 
prising  360,230   square   miles.     The  Emperor 


Charles  V  immediately  increased  the  number 
of  provinces  in  the  Netherlands  to  17,  and 
confirmed  their  union  with  the  Cxerman  states, 
which  had  been  concluded  by  his  grandfather, 
under  the  title  of  the  circle  of  Burgundy. 
In  1526  Austria  was  recognized  as  a  European 
monarchy. 

XL  From  1526  to  1740.  Ferdinand  I,  bv 
his  marriage  with  Anna,  the  sister  of  Louis  II, 
King  of  Hungary,  who  was  killed  in  1526  in  the 
battle  of  Mohacs.  acquired  the  kin|fdoms  of 
Hungary  and  Bonemia,  with  Moravia,  Silesia 
and  Lusatia,  the  appendages  of  Bohemia.  Bo- 
hemia rejoiced  to  hsul  Ferdinand  its  King.  Not- 
withstanding the  divided  opinions  of  the  nobles, 
and  the  rising  fortune  of  his  adversary,  John 
von  Zapolya  (see  Hungary),  he  was  raised 
to  the  throne  of  Hungary  26  Nov.  1526,  by  the 
Hun^rian  Diet,  and  was  crowned  5  Nov.  1527. 
But  2apolya  resorted  for  assistance  to  the  Sul- 
tan, Soliman  II,  who  appeared  in  1529  at  the 
gates  of  Vienna.  The  capital  was  rescued  from 
ruin  solely  by  the  Count  of  Salem,  general  of 
the  Austrian  army,  and  the  Imperial  forces  com- 
pelled Soliman  to  retreat.  In  1535  a  treaty  was 
made  by  which  John  von  Zapolya  was  allowed 
to  retain  the  royal  title  and  half  of  Hungary, 
and  his  posteri^  were  to  be  entitled  to  nothing 
but  Transylvania.  But  after  the  death  of  John 
new  disputes  arose,  in  which  Soliman  was 
again  involved,  and  Ferdinand  maintained  the 
possession  of  lower  Hungary  only  by  paying 
the  warlike  Sultan  the  sum  of  30,000  ducats 
annually.  This  took  place  in  1562.  Ferdinand 
was  equally  unsuccessful  in  the  duchy  of 
Wiirtemberg.  This  province  had  been  taken 
from  the  restless  Duke  lUridi  by  the  Suabian 
confederacy,  and  sold  to  the  Emperor  (Hiarles 
V;  and  when  his  estates  were  divided  it  fell  to 
Ferdinand.  Philip,  Landgrave  of  Hesse,  the 
friend  of  Duke  tJlrich,  took  advantage  of  the 
opportunity  offered  him  by  the  embarrassment 
of  Ferdinand  in  the  Hungarian  War.  With  the 
aid  of  France  he  conquered  Wiirtemberg;  but 
France  ceded  it  a^tn  to  Ulrich  in  the  Treaty  of 
Baden,  in  Bohemia,  concluded  20  June  1534  on 
condition  that  the  province  should  still  be  a  fief 
of  Austria,  and  after  the  extinction  of  the  male 
line  of  the  Duke  that  it  should  revert  to  that 
country.  Ferdinand  received  also  the  Imperial 
crown  in  1556^  when  his  brother  Charles  laid 
by  the  sceptre  for  a  cowl.  He  died  25  July 
1564,  with  the  fame  of  an  able  prince,  leaving 
three  sons  and  10  daughters.  According  to  the 
directions  given  in  his  will,  the  three  brothers 
divided  the  patrimony,  so  that  Maximilian  II, 
the  eldest  son,  who  succeeded  his  father  as 
Emperor,  obtained  Austria,  Hungary  and  Bo- 
hemia; Ferdinand,  the  second  son,  received  Ty- 
rol and  Hither  Austria;  and  Charles,  the  third, 
became  master  of  Styria,  Carinthia,  Camiola 
and  Gorz.  But  in  1595,  after  the  death  of  the 
Archduke  Ferdinand,  the  husband  of  Philip- 
pine Welser,  the  fair  maid  of  Ausburg,  his  sons 
Andrew  (cardinal  and  bishop  of  Constance  and 
Brixen,  and  governor  of  the  Netherlands  for 
Spain)  and  Charles  (Margrave  of  Burgau) 
were  declared  incompetent  to  succeed  thdr 
father,  and  his  possessions  reverted  to  his  rela- 
tions. In  Hungary  the  Emperor  Maximilian 
met  with  far  better  fortune  than  his  father  had 
done.  The  death  of  Soliman  at  Szigeth  in  1566 
was  followed  by  a  peace,  and  in  1572  Maximilian 
crowned  his  eldest  son,  Rodolph,  King  of  Hun- 
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gary;  he  was  afterward  crowned  King  of  Bo- 
hemia, and  was  elected  BCing  of  Rome.  In  his 
attempts  to  add  the  Polish  crown  to  his  Aus- 
trian dominions  he  was  e(^ually  unsuccessful 
with  his  fourth  son,  Maximilian,  who  engaged 
in  a  similar  enterprise  after  the  decease  of 
Stephen  Bathori  in  1587.  Maximilian  died  12 
Oct.  1576,  and  Rodolph,  the  eldest  of  his  five 
sons,  succeeded  to  the  Imperial  throne.  The 
most  remarkable  events  by  which  his  reign  is 
distinguished  are  the  war  against  Turkey  and 
Transylvania,  the  persecutions  of  the  Protes- 
tants, who  were  all  driven  from  his  dominions, 
and  the  circumstances  which  obUged  him  to 
cede  Hungary  in  1608,  and  Bohemia  and  his 
hereditary  estajtes  in  Austria  in  1611,  to  his 
brother  Matthias.  From  this  time  we  may  date 
the  successful  exertions  of  the  Austrian  sov- 
ereigns to  put  down  the  restless  spirit  of  the 
nation,  ana  to  keep  the  people  in  a  state  of 
abject  submission.  Matthias,  who  succeeded 
Maximilian  on  the  Imperial  throne,  concluded  a 
peace  for  20  years  with  the  Turks ;  but  he  was 
disturbed  by  the  Bohemians,  who  took  up  arms 
in  defense  of  their  religious  rights.  Matthias 
died  20  March  1619,  before  the  negotiations  for 
a  compromise  were  completed.  The  Bohemians 
refused  to  acknowledge  his  successor,  Ferdi- 
nand II,  and  chose  Frederick  V,  the  head  of  the 
Protestant  League,  and  elector  of  the  palatinate, 
for  their  king.  After  the  battle  of  Prague. 
1620,  Bohemia  submitted  to  the  authority  of 
Ferdinand.  He  immediately  applied  himself 
to  eradicate  Protestantism  out  of  Bohemia 
proper  and  Moravia.  At  the  same  time  he 
deprived  Bohemia  of  the  right  of  choosing  her 
king,  and  of  her  other  privileges.  He  erected  a 
Catholic  court  of  reform,  and  thus  led  to  the 
emigration  of  thousand^  of  the  inhabitants. 
This  large  exodus  of  inhabitants  did  much  to. 
retard  the  growth  of  Bohemia.  In  fact  the 
religious  wars  waged  upon  Bohemian  soil  for 
so  long  a  time,  dating  back  to  the  first  out- 
breaks of  the  Hussites,  with  the  subsequent 
agitations  and  conflicts  consequent  upon  the 
Reformation,  long  and  seriously  hampered  that 
state's  general  development  up  to  modern  times. 
The  Austrian  states  also  favoring,  in  general, 
the  Protestant  religion,  were  compelled  by  Fer- 
dinand to  swear  allegiance  to  him,  and  Luther- 
anism  was  strictly  forbidden  in  all  the  Austrian 
dominions.  The  province  of  Hungary,  which 
revolted  under  Bethlem  Gabor,  Prince  of 
Transylvania,  was,  after  a  long  struggle,  sub- 
dued. This  religious  war  dispeopled,  impov- 
erished and  paralyzed  the  energies  of  the  most 
fertile  provinces  of  the  house  of  Austria.  Dur- 
ing the  reign  of  Ferdinand  III,  the  successor 
of  Ferdinand  II  (1637-5?),  Austria  was  con- 
stantly the  theatre  of  war. 

In  the  midst  of  these  troubles  Ferdinand 
ceded  Lusatia  to  Saxony  at  the  peace  of 
Prague,  concluded  in  1635 ;  and  when  the  war 
was  ended  he  ceded  Alsace  to  France,  at  the 
peace  of  Westphalia  in  1648.  The  Emperor 
Leopold  I,  son  and  successor  of  Ferdinand  III, 
was  victorious  through  the  talents  of  his  min- 
ister Eugene,  in  two  wars  with  Turkey;  and 
Vienna  was  delivered  by  John  Sobieski  and 
the  Germans  under  Karl  von  Lotharingien 
from  the  attacks  of  Kara  Mustapha  in  1683. 
In  1687  he  changed  Hungary  into  a  hereditary 
kingdom,  and  joined  to  it  the  territory  of 
Transylvania,  wliich  had  been  governed  by  dis- 


tinct princes.  Thanks  to  the  victories  of 
Prince  Eugene  of  Savoy,  Leopold  succeeded  in 
concluding  a  permanent  peace  at  Carlovitz  in 
1699.  Moreover,  he  restored  to  Himgary  the 
country  lying  between  the  Danube  and  the 
Theiss.  It  was  now  the  chief  aim  of  Leopold 
to  secure  to  Charles,  his  second  son,  the  inher- 
itance of  the  Spanish  monarchy,  then  in  the 
hands  of  Charles  II,  King  of  Spain,  who  had 
no  children;  but  his  own  indecision,  and  the 
polipy  of  France,  induced  Charles  II  to  appoint 
Philippe  dAnjou,  the  grandson  of  Louis  XIV, 
his  successor.  Thus  began  the  war  of  the 
Spanish  Succession  (see  Succession  Wars)  in 
1701.  Leopold  died  5  May  1705,  before  it  was 
terminated.  Emperor  Joseph  I,  his  successor 
and  eldest  son,  continued  the  war,  but  died 
without  children,  17  April  1711.  His  brother 
Charles,  the  destined  King,  of  Spain,  immedi- 
ately hastened  from  Barcelona  to  his  hereditary 
states,  to  take  upon  him  the  administration  of 
the  government.  He  was  elected  emperor  24 
December  of  the  same  year;  but  was  obliged 
to  accede  to  the  peace  of  Utrecht,  concluded  by 
his  allies  at  Rastadt  and  Baden  in  l7l4.  By 
this  treaty  Austria  received  the  Netherlands, 
Milan,  Mantua,  Naples  and  Sardinia.  In  1720 
Sicily  was  given  to  Austria  in  exchange  for 
Saroinia.  The  duchy  of  Mantua,  occupied  by 
Joseph  in  1708,  was  now  made  an  Austrian  fief, 
because  it  had  formed  an  alliance  with  France 
prejudicial  to  the  interests  of  Germany.  This 
monarchy  now  embraced  191,621  square  miles. 
Its  annual  income  was  between  13,000,000  and 
14,000,000  florins,  and  its  army  consisted  of 
130,000  men;  but  its  power  was  weakened  by 
new  wars  with  Spain  and  France.  In  the  peace 
concluded  at  Vienna  1735  and  1738,  Charles  VI 
was  forced  to  cede  Naples  and  Sicily  to  Don 
Carlos,  the  Infante  of  Spain,  and  to  the  King 
of  Sardinia  a  part  of  Milan,  for  which  he  re- 
ceived only  a  part  of  Parma  and  Piacenza.  In 
the  next  year,  by  the  peace  of  Belgrade,  he  lost 
nearly  all  of  the  fruits  of  Eugene's  victories, 
even  the  province  of  Temeswar;  for  he  was 
obliged  to  transfer  to  the  Porte,  Belgrade, 
Servia  and  all  the  possessions  of  Austria  in 
Walladiia  and  Bosnia.  To  all  this  Charles  VI 
willingly  acceded  in  order  to  secure  the  suc- 
cession of  his  daughter  Maria  Theresa,  by  the 
Pragmatic  Sanction.  This  law  of  inheritance 
was  passed  1713-19,  and  acknowledged  one 
after  another  by  all  the  European  powers. 

Austria  under  the  House  of  HApsbnrg- 
LoTTaliie.^By  the  death  of  Charles  VI,  20 
Oct  1740»  the  male  line  of  the  Austrian  house 
of  Hapsburg  became  extinct;  and  Maria 
Theresa  having  married  Stephen,  Duke  of  Lor- 
raine, ascended  the  Austrian  throne.  On  every 
side  her  claims  were  disputed,^  and  rival  claims 
set  up.  A  violent  war  began  in  which  she  had 
no  protector  but  England.  Frederick  II  of 
Prussia  subdued  Silesia ;  the  Elector  of  Bavaria 
was  crowned  in  Lintz  and  Prague,'  and  in  1742 
chosen  emperor  under  the  name  of  Charles  VII. 
Hungary  alone  supported  the  Queen.  But  in 
the  peace  of  Breslau,  concluded  4  June  1742, 
she  was  obliged  to  cede  to  Prussia.  Silesia  and 
Glatz,  with  the  exception  of  Teschen,  Jagem- 
dorf  and  Troppau.  Frederick  II,  by  assisting 
the  party  of  Charles  VII,  soon  renewed  the  war. 
But  Charles  died  20  Jan.  1745,  and  the  husband 
of  Theresa  was  crowned  Emperor  of  Germany 
under  the  title  of  Francis  I.    A  second  treaty  j 
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of  peace,  concluded  25  Dec.  1745,  confirmed  to 
Frederick  the  possession  of  Silesia.  By  the 
peace  of  Aix-la-Chapelle,  18  Oct.  1748,  Austria 
was  obliged  to  cede  the  duchies  of  Parma,  Pia- 
cenza  and  Guastalla  to  Philip,  Infante  of  Spain, 
and  several  districts  of  Milan  to  Sardinia.  The 
Austrian  monarchy  was  now  firmly  established ; 
and  it  was  the  first  wish  of  Maria  Theresa  to 
recover  Silesia.  With  this  object  in  view  she 
formed  an  alliance  with  France,  Russia,  Saxony 
and  Sweden.  This  was  the  origin  of  the  Seven 
Years'  War ;  but,  by  the  peace  of  Hubertsberg, 
1763,  Prussia  retained  Silesia,  and  Austria  had 
sacrificed  her  blood  and  treasures  in  vain.  The 
first  paper  money  was  now  issued  in  Austria, 
called  state  obligations,  and  the  Emperor  Fran- 
cis erected  a  bank  to  exchange  them.  After 
his  death,  18  Aug.  1765,  Joseph  II,  his  eldest 
son,  was  appointed  colleague  with  his  mother 
in  the  government  of  his  hereditary  states,  and 
elected  Emperor  of  Germany.  To  prevent  the 
extinction  of  the  male  line  of  her  family  Maria 
Theresa  now  established  two  collateral  lines; 
the  house  of  Tuscany,  in  her  second  son,  Peter 
Leopold;  and  the  house  of  Este,  in  the  person 
of  the  Archduke  Ferdinand.  For  these  separa- 
tions Maria  Theresa  indemnified  the  country  by 
the  confiscation  of  several  cities,  formerly 
pledged  to  Poland  by  Hungary,  without  paying 
the  sum  for  which  they  stood  pledged;  by  ob- 
taining Galicia  and  Lodomera  in  the  first 
profligate  division  of  the  kingdom  of  Poland  in 
1772;  and  by  the  capture  of  Bukowina,  which 
was  ceded  by  the  Porte  in  1777.  In  the  peace  of 
Teschen,  13  May  1779,  Austria  received  Inxi- 
viertel,  and  the  vacant  county  of  Hohcnembs  in 
Suabia,  the  county  of  Falkenstein,  and  the  Sua- 
bian  territories  of  Tettnang  and  Argen;  and 
thus  at  the  death  of  the  Empress,  28  Nov.  1780, 
Austria  contained  234,684  square  miles;  it  had 
lost  16,366  square  miles,  and  gained  34,301.  The 
population  was  estimated  at  24,000,000;  but  the 
public  debt  also  had  increased  to  160,000,000 
florins.  The  administration  of  the  Empress  was 
distinguished  by  substantial  improvements  in 
connection  with  government,  agriculture,  trade 
and  commerce,  the  education  of  the  people,  the 
promotion  of  the  arts  and  sciences  and  of  re- 
ligion. The  foreign  relations  of  the  kingdom 
also,  even  those  with  the  Roman  court,  were 
happily  conducted  by  the  talents  of  her  minis- 
ter, Kaunitz. 

Her  successor,  Joseph  II,  was  active  and 
restless;  impartial,  but  too  often  rash  and  vio- 
lent. While  a  colleague  with  his  mother  in 
the  government  he  diminished  the  expenses  of 
the  state,  and  introduced  a  new  system  in  the 
payment  of  pensions  and  of  officers.  But  after 
the  death  of  his  mother  all  his  activity  and  tal- 
ent as  a  sovereign  was  fully  developed  As 
severe  to  the  military  as  to  the  civil  officers, 
he  adhered,  however,  to  liberal  principles.  The 
censorship  of  the  press  was  reformed ;  the  Prot- 
estants received  full  toleration,  and  the  rights 
of  citizenship ;  the  Jews  were  treated  with  kind- 
ness; 900  convents  and  religious  establishments 
\?ere  abolished,  and  even  the  visit  of  Pius  VI 
made  no  alteration  in  Joseph's  system  of  refor- 
mation. The  system  of  education  he  subjected 
to  revision  and  improvement;  and  he  tried  to 
foster  manufactures  by  duties  on  foreign  goods. 
But  his  zeal  excited  the  opposition  of  the  ene- 
mies of  improvement.  The  low  countries  re- 
volted, and  his  vexation  probably  led  him  to 


attempt  the  exchange  of  the  Netherlands,  un- 
der the  title  of  the  kingdom  of  Austria,  for 
the  palatinate  of  Bavaria  under  an  elector.  But 
the  project  was  frustrated  by  the  constancy  and 
firmness  of  the  next  magnate,  the  Duke  of 
Deux-Ponts,  and  by  the  German  league  con- 
cluded by  Frederick  II.  Joseph  was  equally 
unsuccessful  in  the  war  of  1788  against 
the  Porte.  His  exertions  in  the  field  de- 
stroyed his  health;  and  grief  at  the  rebellious 
disposition  of  his  hereditary  states  accelerated 
his  death,  which  happened  20  Feb.  1790. 
Joseph  II  was  succeeded  by  his  eldest 
brother,  Leopold  II.  By  his  moderation  and 
firmness  he  quelled  the  tuH)ulent  spirit  of 
the  Netherlands,  and  restored  tranquillity  to 
Hungary.  The  Treaty  of  Reichenbach  with 
Prussia,  27  July  1790,  and  the  Treaty  of  Sistova, 
4  Aug.  1791,  led  to  a  peace  with  the  Porte. 
The  unhappy  fate  of  his  sister  and  her  husband, 
Louis  XVI  of  France,  induced  him  to  form  an 
alliance  with  Prussia,  but  he  died  1  March 
1792,  before  the  revolutionary  war  broke  out. 
Soon  after  the  accession  of  his  son,  Francis  II, 
to  the  throne,  and  before  he  was  elected  Ger- 
man Emperor,  France  declared  war  against 
him  as  King  of  Hungary  and  Bohemia.  In  the 
first  articles-  of  peace,  dated  at  Campo  Formio, 
17  Oct  1797,  Austria  lost  Lombardy  and  the 
Netherlands,  and  received  as  a  compensation 
the  largest  part  of  the  Venetian  territory;  two 
years  previous,  in  1795,  in  the  third  division  of 
Poland,  the  Austrian  dominions  had  been  en- 
larged by  the  addition  of  west  Galicia.  In  the 
beginning  of  the  year  1799,  the  Emi>eror  Fran- 
cis, in  alliance  with  Russia,  renewed  the  war 
with  France.  But  Napoleon  extorted  the  peace 
of  Luneville,  9  Feb.  1801,  and  Francis  acceded 
to  it,  without  the  consent  of  England.  By  the 
conditions  of  the  treaty  he  was  to  cede  the 
county  of  Falkenstein  and  the  Frickthal.  Fer- 
dinand, Grand  Duke  of  Tuscany,  at  the  same 
time  renounced  his  claim  to  this  province  and 
received  in  return  for  it  Salzburg  and  Berch- 
teseaden,  with  a  part  of  the  territory  of  Passau, 
and  was  afterward  made  master  of  the  largest 
part  of  Ejchstadt,  and  honored  with  the  title  of 
elector,  Austria  obtained  the  Tyrolese  arch- 
bishoprics, Trent  and  Brixen,  and,  notwith- 
standmg  its  cessions  of  territory  to  France,  had 
gained,  including  its  acquisitions  in  Poland, 
9,580  square  miles ;  this  made  the  whole  extent 
253,770  square  miles.  The  public  debt  had  also 
increased  to  1,220,000,000  florins. 

The  first  consul  of  France  now  caused  him- 
self to  be  proclaimed  emperor:  and  11  Aug. 
1804,  Franas  declared  himself  hereditary  Em- 
peror of  Austria,  and  united  the  Austrian  states 
under  the  name  of  tlje  Empire  of  Austria.  Im- 
mediately after  this  important  act  he  took  arms 
once  more  with  his  allies,  Russia  and  Great 
Britain,  against  the  government  of  France. 
The  war  ot  1805  was  terminated  by  the  peace  of 
Presburg  (26  Dec.  1805).  By  the  conditions 
if  the  treaty  Francis  was  obliged  to  cede  to 
France  the  remaining  provinces  of  Italy;  to 
the  King  of  Bavaria,  Burgau.  Eichstadt,  a  part 
of  Passau,  all  Tyrol,  Vorarlberg,  Hohenembs, 
Rothenfels,  Tettnang,  Argen  and  Lindau;  to 
the  King  of  Wtirtemberg  the  five  towns  lying 
on  the  Danube,  the  county  of  Hohenberg.  the 
landcrraviate  of  Nellenburg,  Altdorf  and  a  part 
of  Brisgau;  and  to  the  Grand  Duke  of  Baden 
the  remainder  of  Brisgau,  Ortenau,  Constance 
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and  the  commandery  of  Meinau.  He  received, 
in  return,  Salzburg  and  Berchtesgaden ;  the 
Elector  of  Salzbure  was  compensated  by  the 
province  of  Wtirzburg;  and  the  dignity  of 
grand  master  of  the  Teutonic  order  was  made 
hereditary  in  the  house  of  Austria.  Thus  ended 
a  war  which  cost  the  Austrian  monarchy,  be- 
sides the  territories  just  enumerated,  90,000,000 
florins,  which  were  carried  away  by  the  French 
from  Vienna,  and  800,000,000  for  the  other  ex- 
penses of  the  war;  of  which  Francis  paid  a 
large  proportion  from  his  private  purse.  After 
the  formation  of  the  Confederation  of  the 
Rhine  (12  July  1806)  Francis  was  forced  to 
resign  his  <ugnity  as  Emperor  of  Germany  (6 
Aug.  1806),  which  had  been  in  his  family  more 
than  500  years.  The  old  German,  or  Holy 
Roman  Empire  thus  came  to  an  end,  and  Fran- 
cis had  now  only  the  title  of  Francis  I,  Em- 
peror of  Austria.  In  1809  he  resolved  on  a  new 
war  with  France,  aided  by  Great  Britain,  i/idiich 
did  nothing  more  than  furnish  some  pecuniary 
assistance  and  made  a  useless  attadc  on  Waf* 
cheren.  Austria  fought  courageously,  but  in 
vain.  The  peace  of  Vienna  (14  Oct  1809)  cost 
the  monarchy  42,380  square  miles  of  territory, 
3,500,000  subjects  and  more  than  11,000,000 
florins  of  revenue.  The  public  debt  was  also 
increased  to  1^,000,000  florins,  and  all  the 
paper  money  u  circulation  was  estimated  at 
950,000,000. 

Napoleon,  after  tearing  from  the  Austrian 
monarchy  its  fairest  provmces  —  the  duchy  of 
Salzburg,  with  Berchtesgaden,  Innviertel,  west- 
ern Hausruckviertel,  Carniola  and  Gorz, 
Trieste,  the  circle  of  Villach,  a  large  part  of 
Croatia,  Istria,  a  part  of  the  Grisons,  the  Bo- 
hemian territories  in  Saxony,  all  west  Galida, 
the  circle  of  Zamoski  in  east  (kilicia,  Cracow, 
with  half  the  salt  works  of  Wieliczka,  the  circle 
of  Tamopol  and  many  other  territories  i^ch 
were  given  to  Russia  —  formed  a  personal  con- 
nection with  the  ancient  family  of  Hapsburg, 
bv  his  marriage  with  Maria  Louisa,  daughter  of 
the  Emperor  of  Austria,  and  ( 14  March  1812) 
concluded  an  alliance  with  the  Emperor  Francis 
against  Russia.  But  the  Emperor  of  France  was 
repulsed  on  his  invasion  of  this  countiy;  Prus- 
sia rose  up  against  him ;  and  after  the  Congress 
of  Prague  had  separated  without  accomplish- 
ing anything,  Francis,  12  Aug.  1813,  declared 
war  against  France,  and  formed  an  alliance,  9 
Sept.  1813,  at  Tcplitz.  with  Great  Britain,  Rus- 
sia, Prussia  and  Sweden,  against  his  son-in-law. 
In  the  battle  of  Leipsic,  the  Austrian  troops 
took  an  honorable  i)art.  The  firmness  with 
which  the  Emperor  signed  the  act  of  proscrip- 
tion against  his  son-in-law,  and  fixed  the  fate 
of  his  daughter  and  her  infant,  excited  general 
respect.  He  signed  the  same  act  against  Na- 
poleon a  second  time,  when  he  returned  from 
Elba.  He  also  opposed  Murat  in  Italy.  Yet 
the  Austrian  Cabinet  endeavored  to  provide  for 
young  Napoleon  in  the  settlement  of  the  affairs 
of  France.  By  the  Congress  of  Vienna,  1814-15, 
Austria  gained  the  portion  of  Italy  which  is 
usually  known  as  Lombardy  and  Venetia,  and 
recovered,  together  with  Dalmatia,  the  heredi- 
tary territories  which  it  had  been  obliged  to  cede. 
The  former  Grand  Duke  of  Wiirzburg,  on  the 
contrary,  ceded  his  territory  to  Bavaria,  and 
again  took  possession  of  Tuscany.  The  final 
act  resulting  from  the  congress  was  signed  in 
1820.    In  l&l  liberal  movements  in  Italy  were 


put  down.  The  July  revplution  of  1830,  in 
France,  caused  warlike  preparations  to  be  made ; 
but  after  Great  Britain  had  acknowledged  the 
new  government  Austria  acknowledged  it  also. 
Insurrections  which  took  place  in  Modena, 
Parma  and  the  Papal  states,  1831-32,  were 
suppressed  without  much  difficulty.  In  the  Lon- 
don conference  relative  to  the  affairs  of  Bel- 
gium Austria  took  an  active  share;  but  in 
proportion  as  Great  Britain  and  France  became 
more  closelv  united,  Austria  entered  into  more 
intimate  refations  with  Russia  and  Prussia.  In 
the  Polish  insurrection  Austria  ultimately  gave 
indications  of  a  strong  leaning  in  favor  of  Rus- 
sia. The  death  of  the  Emperor  Francis  I,  2 
March  1835,  and  the  accession  of  Ferdinand  I 
made  little  change  in  the  Austrian  system  of 

government.  Mettemich  still  continued  at  the 
cad  of  affairs  and  to  foster  the  reactionary 
policy.  In  1846  the  failure  of  the  Polish  in- 
surrection had  led  to  the  incorporation  of  Cra- 
cow with  Austria,  but  discontent  with  the 
f'ovemment  very  widely  prevailed  in  the  empire, 
n  Italy,  the  declarations  of  Pio  Nono  in  favor 
of  reform,  and  the  concessions  into  which  most 
of  the  other  governments  of  the  Italian  Penin- 
sula had  been  hurried,  increased  the  difficulties 
of  Austria.  In  Hungary  the  constitutional  op- 
position became  stronger  and  stronger,  and 
latterly,  under  the  guidance  of  Kossuth  and 
other  popular  agitators,  assumed  the  form  of  a 
great  constitutional  movement.  In  1848  the  ex- 
pulsion of  Louis  Philippe  shook  all  Europe  to 
its  foundations.  Mettemich  found  it  impossible 
any  longer  to  guide  the  ship  of  state,  and  the 
government  found  itself  compelled  to  grant  a 
free  press,  and  allow  the  citizens  f reeV  to  arm 
themselves.  The  popular  movement  made  great 
progress  in  Hungary ;  and  in  Italy  a  formidable 
insurrection  broke  out,  threatening  the  very 
existence  of  the  Austrian  power  in  the  penin- 
sula. In  the  very  centre  of  the  empire,  in 
Vienna  itself,  the  insurrection  made  equal 
progress,  and  the  royal  family,  no  longer  in 
safety,  removed  to  Innsbruck.  The  Austrian 
monarchy  appeared  now  to  be  hanging  by  a 
thread.  The  Hungarian  Diet  declared  itself 
permanent,  under  the  presidency  of  Kossuth. 
Various  ministerial  changes  took  place,  and  at 
last  the  Emperor  abdicated  in  favor  of  his 
nephew,  Francis  Joseph.  More  vigorous  meas- 
ures were  now  adopted,  and  Austria,  strongly 
aided  by  the  forces  of  Russia,  who  feared  a 
revolution  within  her  own  borders,  succeeded  in 
suppressing  the  Hungarian  insurrection.  Hay- 
nau,  on  the  occasion,  rendered  himself  notorious 
by  his  severity,  and  Hungary  underwent  the 
fate  of  a  conquered  country.  The  year  1855  is 
memorable  in  Austrian  history  for  the  conclu- 
sion of  a  concordat  with  the  Pope  which  put 
the  educational  and  ecclesiastical  affairs  of  the 
empire  entirely  into  the  hands  of  the  Papal  see. 
It  established  an  ecclesiastical  censorship  of 
the  press,  and  placed  all  schools,  even  private 
schools,  under  surveillance  of  the  bishops;  it 
proclaimed  the  complete  independence  of  the 
bishops  in  relation  to  the  civil'  government,  so 
that  all  decrees  proceeding  from  Rome  might 
be  published  without  obtaining  the  royal  placet, 
and  it  authorized  the  bishops  to  convoke  the 
provincial  councils  and  diocesan  synods  without 
the  consent  of  the  civil  authority.  In  1859  the 
hostile  intentions  of  France  and  Sardinia 
against  the  possessions  of  Austria  in  Italy  be- 
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came  so  evident  that  she  declared  war  by  send- 
ing an  army  across'  the  Ticino,  but  after  dis- 
astrous defeats  at  Magenta  and  Solferino  she 
was  compelled  to  cede  Milan  and  the  northwest 
portion  of  Lombardjr  to  the  Sardinian  King. 
In  1864  she  joined  with  Prussia  and  the  other 
German  states  in  the  spoliation  of  Dentnark,  but 
a  dispute  about  the  conquered  provinces  of 
Schleswig-Holstein  involved  her  in  a  war  with 
her  allies  (1866),  while  at  the  same  time  Italy 
renewed  her  attempts  for  the  recovery  of 
Venice.  Austria  had  accordingly  to  show  front 
both  in  the  north  and  in  the  south.  The  south- 
ern army  under  Archduke  Albert  fought  suc- 
cessfully, defeating  the  Italians  under  Victor 
Emanuel  at  Custozza,  24  Tune,  and  driving  them* 
back  across  the  Mincio,  but  the  forttme  of  the 
northern  army  under  General  Benedek  was 
very  different.  On  3  July  Benedek  was  com- 
pletely defeated  by  die  Prussian  forces  at 
Koni^gratz  (Sadowa)  in  Bohemia,  and  the  road 
to  Vienna  lay  open  to  the  victors.  Francis 
Joseph  now  ceded  Venetia  to  Napoleon  III,  and 
claimed  his  intervention  to  assist  in  procuring 
a  peace,  evidently  wishing  to  make  a  separate 
treaty  with  Italy,  so  as  to  be  at  liberty  to  em- 
ploy the  southern  army  against  Prussia.  This 
design  did  not  succeed,  however.  Both  Italy 
and  Prussia  were  willing  to  accept  the  media- 
tion of  Napoleon,  but  Italy  would  not  hear  of 
a  separate  arrangement  and  continued  the  war. 
On  20  July  Admiral  Tegetthoff  defeated  the 
Italian  fleet  near  the  Dalmatian  island  Lissa: 
but,  on  the  other  hand,  the  Prussians  continued 
to  advance  into  Austria  and  threatened  Vienna. 
Francis  Joseph  accordingly  saw  himself  obliged 
to  conclude  a  peace  with  Prussia  23  August, 
and  a  little  later  peace  was  concluded  with 
Italy  also,  3  October.  The  result  of  the  war 
was  the  cession  of  Venetia  through  France  to 
Italy,  and  the  withdrawal  of  Austria  from  all 
interference  in  the  affairs  of  Germany.  See 
Seven  Weeks'  War. 

After  1866  Austria  was  occupied  chiefly  with 
the  internal  affairs  of  the  empire.  The  first  aim 
of  the  government  was  to  restore  the  Constitu- 
tion of  the  state,  which  had  been  established  in 
February  1861,  but  which  had  been  suspended 
since  1865  owing  to  the  demand  of  Hungary 
for  self-government.  As  Austrian  statesmen 
were  anxious  for  a  settlement  of  the  dispute, 
the  Hungarian  demands  were  finally  agreed  to, 
and  the  empire  of  Austria  divided  into  two 
parts,  the  one  made  up  of  the  Gsleithan  or 
Slavonic-German  provinces,  the  other  of  the 
Transleithan  provinces,  the  latter  forming  to- 

f ether  the  kingdom  of  Hungary.  These  two 
ivisions  of  the  empire  were  to  be  entirely  in- 
dependent, except  in  matters  of  diplomacy  and 
military  and  naval  matters  —  to  some  extent 
also  in  matters  of  finance.  This  settlement  was 
consummated  by  the  coronation  of  the  Emperor 
Francis  Joseph  I  as  King  of  Hungary,  which 
took  place  at  Pesth-Of  en,  on  8  June  1867.  Dur- 
injg:  the  session  of  the  Reichsrath,  that  is.  the 
Diet  of  the  Gsleithan  provinces,  held  in  the 
same  year,  the  important  question  of  the  con- 
cordat of  1855  came  up  for  discussion.  The 
Liberal  majority  in  the  Diet  were  desirous  of 
seeing  it  entirely  repealed,  but  as  they  fully 
recognized  the  insuperable  obstacles  in  the  way 
of  this  step,  they  were  content  to  proceed  by 
separate  enactments  intended  to  weaken  the 
power  that  had  been  gained  to  the  Papal  see 


by  the  concordat.  With  this  end  in  view  three 
measures  were  brought  forward,  one  for  the 
re-establishment  of  civil  marriage,  one  for  the 
emancipation  of  the  schools  from  the  domina- 
tion of  the  Church  and  one  for  the  placing  of 
the  different  creeds  on  a  footing  of  equality. 
Before  25  May  1868,  all  these  measures  had 
passed  through  both  houses  of  the  Diet,  and  on 
that  day  they  received  the  imperial  sanction. 
These  laws  were  declared  by  the  Pope  to  be 
^abominablc,^  as  well  as  null  and  void.  Further 
enactments  having  in  view  the  weakening  of 
the  power  of  the  papal  see  in  the  state  were 
passed  in  1874  and  were  condemned  by  the 
Pope  in  the  severest  terms.  The  fact  of  the 
Austro-Hungarian  dominions  comprising  so 
many  different  nationalities  with  different  lan- 
guages has  always  given  the  government  much 
trouble,  both  in  the  management  of  the  internal 
affairs  and  in  regard  to  external  matters.  In 
the  Eastern  question,  for  instance,  the  course 
of  Austria  was  hampered  by  the  sympathy 
shown  by  the  Magyars  for  the  Turks,  while  her 
Slav  subjects  were .  naturally  more  favorable 
to  Russia,  Serbia  and  Montenegro.  Previous  to 
the  outbreak  of  hostilities  between  Russia  and 
Turkey  she  joined  with  the  other  powers  in 
remonstrance  with  Turkev,  but  as  to  the  actual 
struggle  remained  neutral.  At  the  close  of  the 
war  in  the  middle  of  1878  Austria  took  part  in 
the  Congress  of  Berlin,  where  the  settlement 
of  the  Astern  question  was  arranged,  and  by 
this  confess  it  was  decided  that  the  provinces 
of  Bosma  and  Herzegovina  should  in  future  be 
administered  by  Austria- Hungary  instead  of 
Turkey. 

The  occupation  of  Bosnia  and  Herzegovina, 
however,  was  not  accomplished  without  a  fierce 
struggle,  and  simply  added  new  factors  to  the 
incessant  internal  friction  which  continued  be- 
tween the  different  nationalities  and  political 
factions  of  the  empire.  This  was  not  dimin- 
ished by  the  final  act  of  annexation,  13  Oct. 
1908.  In  1907,  following  two  years  of  per- 
sistent agitation  throughout  the  empire,  the  law 
of  general  manhood  suffrage  was  passed,  and 
resulted,  in  ensuing  elections,  in  the  accession 
of  a  great  number  of  socialistic  members  to 
both  Parliaments  and  the  common  Delegations. 
While  internal  turmoil  did  not  abate,  Austrian 
external  policy  was  also  disturbed  by  the  re- 
sults of  the  Balkan  Wars  of  1912  and  1913,  the 
defeat  of  Turkey  and  Bulgaria,  and  the  in- 
creased influence  of  Russia  as  die  *big  brother* 
of  the  Slav  nationalities.  The  trend  of  events 
culminated  in  a  crisis  when  on  a  visit  to  Bosnia, 
the  Crown-Prince  Ferdinand  and  his  consort 
were  assassinated  at  Sarajevo  by  two  Austrian 
subjects  of  Serbian  extraction  28  June  1914. 
See  Austria-Hungary  and  the  War;  and 
War,  European. 
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AUSTRIA-HUNGARY,  Diplomatic  Re- 
lations. Austria,  declining  in  European  in- 
fluence and  pecuniary  resources  at  the  time  of 
the  American  Revolution,  had  little  trade  at- 
tractions for  the  United  States,  except  through 
the  city  of  Ostend.  Her  answer  to  Arthur  Lee 
and  to  William  Lee  gave  evidence  that  she 
would  probably  be  the  last  European  power  to 
reco^ize  American  independence;  but  in  1781 
she  joined  Russia  in  a  proposal  for  mediation 
which  accepted  by  Conp^ress  led  to  negotiations 
resulting  in  peace  with  independence.  She 
attracted  very  little  attention  in  the  United 
States  before  the  meetings  of  the  Vienna  Con- 
frress.  The  American  government  declined  an 
mvitation  to  participate  in  the  meetings  of  the 
Holy  Alliance,  but  m  1823  Monroe  appointed  a 
confidential  agent  to  observe  and  report  its 
activities.  Commercial  intercourse,  insignifi- 
cant at  first,  increased  after  the  close  of  the 
Napoleonic  wars  and  in  1829  resulted  in  the 
negotiation  of  a  treaty  of  commerce  and 
navigation. 

Regular  diplomatic  relations  be^an  with  the 
American  appointment  of  Nathaniel  Niles  as 
agent  (in  1837)  to  procure  a  modification  of 
duties  and  restrictions  on  the  importation  of 
American  tobacco,  and  the  Austnan  appoint- 
ment of  Baron  de  Mareschal  as  Envoy  Extraor- 
dinary and  Minister  Plenipotentiary  in  1838.  A 
treaty  relating  to  property  and  consular  juris- 
diction was  negotiated  in  1848,  followed  by  a 
treaty  of  extradition  in  18S6.  Under  the 
stimulus  of  democratic  expansion  and  •mani- 
fest destiny*  at  the  middle  of  the  century,  the 
United  States  exhibited  a  deep  sympathy  for 
Hungary  (in  her  unsuccessful  struggle  against 
Austria  and  Russia)  which  induced  the 
American  government  in  1849  to  send  an 
agent,  A.  Dudley  Mann,  with  a  view  to  the 
recognition  of  the  Hungarian  republic,  and  led 
Congress  in  1849,  after  Hungary  was  crushed, 
to  offer  an  asylum  to  Kossuth  and  his  fellow 
exiles  and  to  give  a  public  reception  to  Kossuth 


on  his  visit  to  Washington.  The  Mann  mission, 
when  it  became  known,  was  the  subject  of  a 
stron|^  protest  of  Austria  through  her  charge- 
d'affaires,  M.  Huelsemann,  to  whom  Webster 
made  a  vigorous  and  spirited  reply  and  who 
temporarily  withdrew  from  Wasiiington  soon 
after  the  Kossuth  craze. 

.  In  1853  new  friction  arose  in  the  case  of 
Martin  Koszta,  a  Hungarian  refugee  to  the 
United  States,  who,  having  returned  to  Europe 
after  declaring  his  intention  to  become  an 
American  citizen,  had  been  seized  in  a  Turkish 
port  by  an  Austrian  cruiser.  His  forcible  re- 
lease from  the  vessel  by  Captain  Ingraham  of 
the  United  States  war  vessel  brought  from 
Huelsemann  a  demand  for  reparation  and  dis- 
avowal which  Secretary  Marcy  refused  to  give. 
At  the  close  of  a  diplomatic  warfare,  Austria 
surrendered  her  claim  to  jurisdiction  over 
Koszta  who  returned  to  the  United  States  with 
the  understanding  that  Austria  could  proceed 
against  him  in  case  he  should  ever  return  to 
Turkey.  Apparently  friendly  to  the  United 
States  at  the  opening  of  the  secession  struggle, 
Austria  never  accorded  belligerent  rights  to 
the  Confederates.  In  the  summer  of  1863 
Motley  reported  that  she  was  recruiting  troops 
to  accompany  Maximilian  to  Mexico  and  sub- 
mitted to  the  Austrian  government  some  un- 
authorized views  in  regard  to  the  Mexican 
Question  for  which  Seward  censured  him.  At 
we  dose  of  the  war,  however  (in  1867),  Motley 
was  instructed  to  warn  Austria  not  to  send 
volunteers  to  replace  the  French  troops  in 
Mexico,  and  when  he  hesitated  to  act  Seward 
disapproved  his  delay  and  effectively  directed 
him  to  file  a  jprotest  at  once  and  to  withdraw 
from  Vienna  in  case  the  departure  of  the 
troops  was  permitted. 

Smce  the  Civil  War,  questions  relating  to 
naturalization  and  expatriation  have  been  the 
most  prominent  and  most  persistent.  Although 
the  naturalization  convention  of  1870  with 
Austria-Hungry  recognizes  the  right  of  citi- 
zens or  subjects  of  one  country  to  become 
citizens  or  subjects  of  the  other  after  an  un- 
interrupted residence  of  five  years,  its  inter- 
pretation has  frequently  been  a  subject  of 
.diplomatic  discussion  in  connection  with  the 
arrest  of  persons  who.  bom  in  Austria  or 
Hungary,  had  emigrated  to  the  United  States 
before  the  performance  of  their  military  serv^ 
ice,  and  often  to  escape  it,  and  after  meeting 
the  requirements  for  American  citizenship  had 
returned  to  their  native  land  to  reside  per- 
manently, enjoying  all  the  privileges  of  the 
government  without  sharing  its  burdens  and 
responsibilities,  and  perhaps  creating  discord 
and  loudly  boasting  of  their  immunity  from 
military  service.  The  Austro-Hun^rian  gov- 
ernment, claiming  that  the  citizenship  of  many 
such  pseudo-Americans  had  been  obtained  in 
fraudem  legis,  or  that  it  had  never  been  com- 
pleted, summoned  them  to  military  duty;  in 
case  of  their  refusal  to  serve,  it  arrested  them ; 
and,  in  some  instances  of  ostentatious  evasion, 
while  feeling  bound  by  treaty  stipulations,  it 
resorted  to  expulsion  from  the  country  under 
a  law  of  1871,  asserting  that  the  presence  of 
the  persons  expelled  exerted  a  pernicious  in- 
fluence in  the  community  of  dieir  origin  and 
that  the  treaty  of  1870  gave  American  citizens 
no  right  to  permanent  residence  in  the  country. 
The  earlier  friction  arising  from   such  cases 
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greatly  decreased  by  190ft  however,  as  a  result 
of  the  steady  progress  made  toward  their  satis- 
factory settlement  through  more  precise  infor- 
matioa  Arrests  became  more  infrequent.  On 
the  representations  of  the  American  legation 
in  worthy  cases  the  Austrian  government  ob- 
served treaty  provisions  in  the  larger  number 
of  arrests  of  American  naturalized  citizens  for 
alleged  evasion  of  military  service  and  released 
them  from  military  obligations.  Representa- 
tions against  expulsion  were  made  only  when 
its  adoption  appeared  unduly  onerous.  In 
November  1899,  on  the  ground  that  so  many 
Austro-Hungarians  had  taken  advantage  of 
treaty  stipulations  to  become  nominally  citi- 
zens of  the  United  States  with  the  sole  object 
of  living  in  their  native  country  in  defiance  of 
its  military  laws,  the  Austrian  legation  at 
Washington  renewed  a  proposal  (which  had 
been  offered  as  early  as  1883  as  a  result  of  the 
military  law  of  1882)  for  a  modification  of 
the  naturalization  treaty  of  1870  by  which  the 
American  government  would  no  longer  feel 
obliged  to  extend  protection  to  mala-fide 
citizens,  and  the  Austrian  government  would 
no  longer  feel  compelled  to  expel  them.  The 
American  Department  of  State  which  in  reply 
to  similar  prior  proposals  had  admitted  that 
this  abuse  of  treaty  stipulations  should  be  dis- 
continued, and  still  admitted  that  there  were 
•doubtless  grave  abuses  of  the  privileges  of 
naturalization,^  declined  to  accept  the  proposal 
for  amendments  which  would  have  annulled 
beneficial  treaty  provisions  preventing  the  sub- 
jection of  bona-fide  naturalized  citizens  to  mili- 
tary service.  In  June  1896,  the  Austro-Hun- 
garian  .legation  at  Washington  suggested  the 
necessity  of  using  a  form  of  naturalization  oath 
which  should  <*mention  the  fact  of  the  existence 
of  separate  Austrian  and  Hungarian  citizenship.' 
Among  other  questions  affecting  diplomatic 
relations  since  1870,  Austrian  tariffs  and  trade 
restrictions  (especiallv  on  meats  and  fruits) 
stand  first.  Trade  relations  were  improved  by 
the  reciprocity  arrangement  of  1892,  but  ob- 
structions to  American  imports  still  threatened 
to  provoke  retaliatory  inspection  of  Austrian 
imports  into  the  United  States. 

Still  other  questions  arose.  In  1885  Austria, 
objected  to  the  appointment  of  A.  M.  Keeleyas' 
American   Minister  at  Vienna  on  the  double 

frotmd  of  his  want  of  political  tact  and  his 
ewess  wife —  neither  of  which  appeared  valid 
to  the  American  State  Department.  In  1891 
there  was  considerable  correspondence  relating 
to  the  question  of  preventing  the  emigration  of 
defective,    dependent    and    delinquent    classes. 

Although  Austria  sjrmpathized  with  Spain 
in  the  Spanish-American  War,  her  authorities 
at  Trieste  gave  a  friendly  reception  to  Admiral 
Dewey  in  1899.  In  1909  she  agreed  to  an  arbi- 
tration treaty  with  the  United  States. 

The  American  government,  when  it  de- 
clared war  against  Germany  in  the  spring  of 
1917,  hoped  to  avoid  the  necessity  of  a  declara- 
tion against  Austria- Hungary,  Germany's  ally; 
but,  by^  the  conditions  of  the  war,  it  finally,  in 
the  following  December,  found  it  necessary  to 
declare 'war  against  Austria-Hungary  also. 

James  M.  Callahan, 
Professor    of   History    and   Political   Science, 
West  Virgina  University. 

AUSTRIA-HUNGARY  AND  THE 
WAR.     The  position  of  the  Dual  Monarchy 


in  regard  to  the  European  War  will  long  re- 
main a  controversial  topic  for  historians  to 
debate.  Whatever  light  the  future  may  throw 
upon  the  subject,  it  is  at  least  now  possible 
to  point  definitely  to  the  Austro-Hungarian 
ultimatum  to  Serbia  on  23  July  1914  as  the 
direct  or  immediate  cause  of  the  great  con- 
flagration. It  is  equally  established  that  the 
grounds  for  the  ultimatum  were  furnished  by 
the  assassination  of  the  Archduke  Francis 
Ferdinand  and  his  wife  at  Serajevo,  the  cap- 
ital of  the  Austrian  province  of  Bosnia,  on  28 
June  1914.  The  Austrian  government  charged 
that  the  crime  had  been  instigated  in  Serbia 
and  by  Serbian  officials.  A  storm  of  anti- 
Serbian  feeling  swept  over  Austria  and  Hun- 
gary; the  members  of  the  Serb  party  in  the 
Provincial  Council  of  Croatia  were  assailed 
by  their  colleagues  with  cries  of  ^Serbian  as- 
sassins,* while  excited  mobs  in  Vienna  threat- 
ened the  Serbian  legation.  The  Austrian  press 
demanded  the  punishment  of  Serbia.  On  23 
July  the  Austro-Hungarian  p^ovemment  pre- 
sented the  ultimatum  to  Serbia.  Thus  it  may 
be  said  that  the  war  took  its  rise  from  the 
murder  of  an  archduke  and  the  indignation  of 
Austria  against  Serbia,  where  the  plot  was  al- 
leged to  have  been  hatched.  These  antecedent 
conditions  do  not,  however,  explain  how  a 
purelv  local  quarrel  came  to  embroil  the  whole 
world.  So  far  as  the  two  original  belligerents 
—  Austria-Hungary  and  Serbia  —  are  con- 
cerned, the  following  review  of  their  past  re- 
lations will  serve  to  show  that  the  Serajevo 
tragedy  was  but  the  culminating  point  —  the 
last  straw  —  that  brought  a  long-standing 
quarrel  to  a  head. 

The  Austrian  defeat  by  Prussia  at  Sadowa 
in  1866  compelled  the  house  of  Hapsburg  to 
seek  a  new  centre  of  g^vity  in  the  southeast. 
The  German  victories  over  France  in  1870 
and  1871  placed  the  Austrian  dream  of  revenge 
beyond  hope  of  fulfilment.  But  meantime,  be- 
tween Sadowa  and  Sedan,  Austria  had  ad- 
mitted Hungpatry  to  full  partnership  in  the 
Monarchy  with  a  view  to  a  fresh  struggle 
against  the  German  empire.  When,  after 
the  Franco-German  War,  the  Emperor  Francis 
Joseph  realized  the  necessity  of  admitting  also 
his  Slav  subjects  to  partnership  in  the  Mon- 
archy, he  found  in  the  existence  of  the  Dual 
System  an  insuperable  obstacle  to  his  scheme. 
Geographically  hemmed  in  by  Slav  popula- 
tions, Hungary  had  always  pursued  a  strongly 
anti-Slav  policy,  working  on  the  principle  that 
the  Slavs,  and  particularly  the  Serbo-Croa- 
tians,  both  in  the  Monarchy  and  in  the  king- 
dom of  Serbia,  must  be  kept  in  a  state  of  sub- 
jection. Under  the  Hungaro-Croatian  settle- 
ment of  1868,  which  resulted  from  the  Dual 
System,  the  inhabitants  of  Croatia-Slavonia, 
constitutionally  subjects  of  the  Hungarian 
crown,  were  oppressed  and  their  development 
impeded,  while  continual  discord  was  fomented 
and  encouraged  between  the  Croatian,  or  Ro- 
man Catholic  branch  of  the  Southern  Slav 
race,  and  the  Serbo,  or  Orthodox  branch. 
The  occupation  of '  Bosnia-Herzegovina  (q.y.) 
in  1878  formed  part  of  the  policy  of  ruling 
the  Southern  Slav  race  and  of  keeping  the 
various  branches  divided  in  order  to  rule  them 
the  more  effectively.  At  the  same  time  Aus- 
tro-Hungarian diplomacy  sought  to  gain  con- 
trol over  the  kingdom  of   Serbia,  which  for 
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many  years  stood  practically  under  Austrian 
tutelage.  After  the  defeat  of  Serbia  by  Bul- 
garia in  1885,  Austria  intervened  as  a  pro- 
tector to  check  the  Bulgarian  advance.  Not 
until  after  the  expulsion  of  King  Milan  (q.v.) 
in  1899  did  Serbia  begin  to  emancipate  her- 
self from  Austrian  control.  The  young  King 
Alexander  showed  a  disposition  to  turn  toward 
Russia,  but  his  unfortunate  marriage  made 
him  unpopular  and  led  to  his  murder  on  11 
June  1903.  The  accession  of.  Peter  Kara- 
georgevitch  promised  more  friendly  relations 
between  Serbia  and  Austria,  but  trouble  arose 
in  1905  when  Serbia  concluded  a  customs 
union  with  Bulgaria.  This  prospect  of  eco- 
nomic union  between  two  Balkan  Slav  states 
was  so  distasteful  to  Austria-Hungaty  that 
the  government  immediately  declared  a  tariff 
war  against  Serbia  and  excluded  all  her  cat- 
tle and  agricultural  produce.  Serbia  resisted 
the  attack  to  the  best  of  her  ability  and  suc- 
ceeded in  finding  new  markets  in  France,  Eng- 
land and  Egypt.  From  this  tariff  war,  whidi 
lasted  several  years,  dates  the  growth  of  the 
Serbian  spirit  of  economic  and  political  inde- 
pendence and  the  accentuation  of  Serbian  re- 
sentment   against   Austria-Hungary. 

Under  Russian  guidance  a  conciliatory 
spirit  was  meanwhile  spreading  among  the 
Southern  Slavs  of  the  Dual  Monarchy.  At  a 
conference  held  in  Fiume  October  1905  a  reso- 
lution was  adopted  that  ended  the  old  feud 
between  Roman  Catholic  Croatians  and  Ortho- 
dox Serbs.  Regarding  this  reconciliation  as  a 
conspiracy  rather  than  a  spontaneous  move* 
ment,  the  Hungaro- Croatian  authorities  in 
1907  arrested  53  Southern  Slavs,  who  were 
accused  of  high  treason  on  the  strength  of 
denunciations  by  an  agent  provocateur.  The 
trial  of  these  individuals  at  Agram  developed 
into  a  judicial  scandal ;  it  lasted  two  years  and 
ended  in  acquittal  of  the  defendants.  In  1908 
Baron  Aehrenthal  (q.v.)  utilized  an  alleged 
Pan-Serb  conspiracy  as  a  pretext  for  annexmg 
Bosnia  and  Herzegovina  (q.v.).  The  annex- 
ation aroused  the  deepest  indignation  in  Ser- 
bia, where  hopes  of  adding  the  two  provinces 
to  the  kingdom  had  long  been  entertained 
These  aspirations  w^ere  based  upon  the  fact 
that  the  population  of  the  provinces  is  entirely 
Serb,  though  divided  by  religion  into  Roman 
Catholic,  Orthodox  and  Mohammedans.  The 
Bosnia-Herzegovina  coup  brought  Austria  no 
practical  advantage;  the  provinces  were  her 
own  to  all  intents  and  purposes,  and  few  seri- 
ously believed  or  even  wished  that  they  would 
ever  be  handed  back  to  Turkey  or  he  per- 
mitted to  fall  to  Serbia.  What  the  event  did, 
however,  was  to  draw  upon  Austria  the  hos- 
tility of  Russia  and  Serbia  and  to  teach  the 
smaller  Balkan  states  that  they  could  achieve 
their  national  aims  only  by  united  action  and 
in  disregard  of  the  Great  Powers.  Accord- 
ingly, they  formed  a  new  and  formidable  pow- 
er bordering  on  Austria-Hungary  and  looking 
forward  to  the  acquisition  of  provinces  in  that 
empire  inhabited  by  people  of  their  race. 
Austria-Hungary  thus  became  exposed  to  a 
double  menace:  besides  that  of  the  *Italia  Ir- 
redenta* of  the  Trentino  and  Trieste,  the  pros- 
pect of  a  *Slavonia  Irredenta*  in  Croatia, 
Dalmatia,  Bosnia,  Herzeeovina,  Istria,  Car- 
niola  and  Carinthia  and  a  ^Rumania  Irredenta* 
in    Transylvania    and    Bukovina.      Even    her 


naval  power  in  the  Adriatic  was  imperilled 
by  her  abandonment  (at  the  time  of  the  an- 
nexation) of  the  Sanjak  of  Novi  Bazar,  whicdi 
barred  tne  access  of  Serbia  to  that  •  sea,  and 
Serbia's  claim  to  an  Adriatic  port,  now  that 
the  way  was  open  to  her,  brought  Austria- 
Hungary  to  the  verpe  of  a  war  with  her  and 
her  protector,  Russia,  already  in  1909. 

The  members  of  the  Serbo-Croatian  coali- 
tion in  the  Diet  of  Agram,  the  capital  of 
(Croatia,  prosecuted  an  Austrian  semi-official 
writer,  the  historian  Dr.  Friedjung,  in  De- 
cember 1909  for  libel.  Friedjung  had  laid 
charges  of  treasonable  commerce  with  Serbia 
against  the  members,  who  proved,  at  the  trial, 
that  the  historian  had  based  his  accusations 
on  forged  documents  which  had  been  supplied 
to  him  by  the  Austrian  Foreign  Office.  These 
/  documents,  tending  to  prove  a  Pan-Serbian 
conspiracy  against  Austria-Hungary,  had  been 
forged  by  an  individual  who  was  m  the  cm- 
ploy  of  the  Austrian  legation  at  Belgrade. 
The  Serbian  government  prosecuted  the  for- 
ger, who  received  15  years  imprisonment  In 
course  of  time  a  strong  sympathy  with  Ser- 
bia became  general  among  the  Southern  Slavs 
of  the  Monarchy.  When  the  Balkan  League 
(q.v.)  was  formed  in  1912  against  Turk^,  it 
was  understood  to  be  directed  in  almost  equal 
measure  against  Austria-Hungary,  which 
country  was  suspected  of  harboring  a  design 
to  humiliate  Serbia  and  reduce  her  to  her  for- 
mer position  of  dependence.  The  murdered 
Archauke  Francis  Ferdinand  was  regarded  as 
the  head  of  the  an ti- Serbian  military  and 
clerical  party  in  Austria.  He  had  fully  esti- 
mated the  vital  importance  of  the  Southern 
Slav  question  for  Austria;  he  wished  to  upset 
the  Dual  System,  which  he  regarded  as  die 
main  obstacle  to  proper  treatment  of  the  Aus- 
tro-Hungarian  Soumem  Slavs,  and  at  the 
same  time  to  find  a  Roman  (Catholic  ^Croa- 
tian,* as  opposed  to  a  Serb  Orthodox,  solution 
for  the  problem.  On  the  outbreak  of  the  Bal- 
kan War  (q.v.)  in  October  1912,  the  military 
party  in  Austria  desired  armed  intervention 
against  Serbia.  Their  wish  was  overruled, 
mainly  because  it  was  expected  that  the  Turks 
would  defeat  the  Serbians  and  that  Austria 
would  then  be  able  to  intervene  again,  as  in 
1885,  save  Serbia  from  ruin  and  re-establish 
political  control  over  the  kingdom.  Contrary 
to  expectations,  however,  it  was  the  Turks 
who  were  defeated,  a  circumstance  that  was 
deeply  deplored  in  Vienna,  while  the  ensuing 
quarrels  between  the  Balkan  allies  over  the 
division  of  the  spoils  were  heartily  encouraged 
by  Austrian  diplomacy.  The  second  Balkan 
War  was  directly  due  to  the  influence  of  Aus- 
tro-Hungarian,  diplomacy  upon  King  Ferdi- 
nand of  Bulgaria,  who  undertook  to  crush 
Serbia  but  was  himself  defeated.  During  the 
peace  conference  held  in  London  in  the  winter 
of  1913  and  in  the  ambassadorial  conferences 
that  accompanied  it,  Austria-Hungary  and  her 
allies  successfully  exerted  their  influence  to 
prevent  Seri)ia  from  acquiring  a  port  on  the 
Adriatic.  At  that  time  the  Serbian  Premier, 
M.  Pashitch,  made  overtures  for  a  direct  set- 
tlement to  Count  Berchtold  (q.v.).  He  of- 
fered considerable  economic  and  flnancial 
concessions  to  Austria-Hungary  and  begged 
Count  Berchtold  to  use  his  influence  to  secure 
satisfaction   for  the  legitimate  aspirations  of 
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Serbia  to  a  commercial  port.  He  offered  bind- 
ing guarantees  that  this  port  would  be  purely 
commercial  and  urged  that  friendship  would 
be  sealed  between  the  two  countries  by  such  a 
proof  of  Austro-Hungarian  good  will.  These 
overtures  were  summarily  rejected.  Austria- 
Hungary  was  the  only  great  power  that  had 
any  vital  interest  in  the  Balkan  question,  and 
it  was  no  doubt  her  grave  concern  that  her 
neighbor  Serbia  should  not  become  too  strong. 
Influential  persons  in  the  empire  came  to  the 
conclusion  that  the  only  effectual  way  of  se- 
curing this  object  was  to  compel  Serbia  to 
submit  to  Austrian  dictation  by  force  of  arms. 
This  process  was  seriously  under  consideration 
in  1913,  but  Count  Berchtold,  supported  by  the 
Emperor,  held  that  this  would  be  too  risky  a 
policy,  as  it  might  not  only  involve  a  war  with 
Serbia  and  her  allies,  but  also  with  Russia., 
He  therefore  hit  upon  the  idea  of  creating  a 
buffer  state  of  Albania,  whose  harbors  on  the 
coast  would  be  open  to  Serbia  for  purposes 
of  trade  only.  But  Russia  insisted  that  some 
compensation  should  be  made  to  Serbia  for 
the  Albanian  territories  she  had  conquered 
in  the  Balkan  War  and  would  now  have  to 
surrender  again.  At  the  time  Russia  had  a 
large  army  on  the  Galician  frontier,  which 
compelled  Austria  to  retain  her  troops  there. 
Negotiations  between  the  Emperor  and  the 
Tsar  led  to  an  agreement  whereby  Serbia  re- 
ceived the  principal  Albanian  towns  on  her 
frontier,  Ipek,  Prizrend,  Dibra  and  Diakova. 
Thus  was  the  spectre  of  a  European  war  re- 
moved in  1913.  But  not  for  long.  The  Sera- 
jevo  assassinations  in  1914  fanned  the  slum- 
bering embers  of  animosity  once  more  into 
flame.  It  was  immediately  realized  bv  those 
acquainted  with  the  past  history  that  Austria- 
Hungary  might  take  advantage  of  the  murder 
as  a  reasonable  excuse  for  invading  Serbia, 
and  that,  if  the  struggle  could  be  localized,  it 
might  well  end  in  the  annihilation  of  Serbia. 
But  success  in  this  direction  would  not  have 
brouffht  the  Dual  Monarchy  a  solution  of  the 
Southern  Slav  problem^  for  though  conquest 
might  indeed  bring  Serbia  under  Austro- 
Hungarian  domination,  it  would  havje  tended 
to  unite  within  the  Monarchy  all  the  branches 
of  the  Southern  Slav  race  and  raised  in  an 
acute  form  the  question  of  the  stability  of 
the  Dual  System,  that  legacjr  of  Sadowa  which 
was  the  primary  cause  of  the  ill-treatment  and 
disaffection  of  the  Southern  Slavs  within  the 
Austrian  empire  and  of  the  perpetual  agita- 
tions and  plottings  of  the  other  Slavs  outside. 
The  ultimatum  presented  at  Belgrade  on 
23  July  demanded  a  reply  before  6  p.m.  on 
the  25th.  It  stated  that  *the  history  of  recent 
years  has  shown  the  existence  in  Serbia  of  a 
subversive  movement  with  the  object  of  de- 
taching a  part  of  Austria-Himgary  from  the 
Monarchy  —  a  movement  which  had  its  birth 
under  the  eyes  of  the  Serbian  government, 
and  was  carried  out  by  a  series  of  acts  of 
terrorism,  outrages  and  murders.®  The  Ser- 
bian government  had  ^'done  nothing  to  repress 
the  movement*;  it  had  permitted  «the  crim- 
inal machinations  of  various  societies  and  as- 
sociations,* had  ^tolerated  apologies  for  the 
perpetrators  of  outrages  and  the  participation 
of  Serbian  offioers  and  civil  officials  in  the 
movement,*  and  had  ^'^permitted  all  the  mani- 
festations which  have  incited  the  Serbian  peo- 


ple to  hatred  of  the  Monarchy  and  contempt 
of  its  institutions.*  The  assassinations  had 
been  traced  to  Belgrade,  and  it  was  therefore 
impossible  for  the  Austro-Hungarian  govern- 
ment *to  pursue  any  longer  the  attitude  of 
expectant  forbearance  which  it  had  main- 
tained for  years  in  face  of  the  machinations 
started  in  Belgrade  and  thence  propagated  to 
the  territories  of  the  Monarchy.*  The  Ser- 
bian government  was  demanded  to  publish  a 
declaration  on  the  front  page  of  the  Official 
Journal  for  26  July  to  the  effect  that  *it  con- 
denrns  the  movement  whose  final  aim  is  to 
detach  from  the  Austro-Hungarian  Monarchy 
territories  belonging  to  it,*  and  that  it  ^regrets 
that  Serbian  onicers  and  civil  functionaries 
have  participated  in  the  movement  and  there- 
by compromised  the  neighborly  relations  to 
which  Serbia  was  solemnly  pledged  by  its 
declaration  of  31  March  1909.*  The  following 
categorical  demands  were  also  made: 

1.  The  sux>pre«ion  of  all  imblicatioiv  inciting  to  hatred 
and  contempt  of  the  Austto-Hungarian  Monarchy  or  whose 
tendency  is  directed  against  its  territorial  integrity. 

2.  Immediate  dissolution  of  the  society  Narodna  Obrana 
and  confiscation  of  all  its  means  of  propaganda;  also  of  all 
other  societies  with  the  same  c^jecte. 

3.  Elimination  from  public  instruction  in  Serbia  of  every- 
thing serving  to  foment  the  propaganda  against  Austria- 
Hungary. 

4.  Removal  from  the  service  of  all  offioexv  and  civil 
functionaries  guilty  of  such  inropaganda  whose  names  and 
acts  shall  be  communicated  by  the  Austro-Hungarian 
government  to  that  of  Serbia. 

5.  Representatives  of  the  Austro-Hungarian  government 
to  be  accepted  by  Serbia  for  the  purpose  of  collaborating  in 
the  suppression  of  the  above  propaganda. 

6.  Judicial  proceedings  to  oe  taken  against  acoesaories  to 
Ae  plot  of  28  June  who  are  on  Serbian  territory,  and  delegates 
of  the  Austro-Hungarian  government  to  take  part  in  the  in- 
vestigation relating  thereto. 

7.  The  immediate  arrest  of  Major  Jankasitch  and  the 
Serbian  state  functionary,  Ciganovitch.  who  were  found  to 
be  implicated  in  the  plot  at  the  o€5cial  inquiry  at  Serajevo. 

8.  The  prevention  by  effective  measures  of  the  co-operation 
of  the  S«foian  authorities  in  the  illicit  traffic  in  arms  and 
explosives  across  the  frontier,  and  the  dismissal  and  severe 
It  of  the  officials  of  the  frontier  service  who  had 


Facilitated  the  x>assage  of  the  frontier  for  the  perpetrators  of 
the  outrage.  • 

9.  Explanation  of  the  utterances  of  high  Serbian  offidals. 
both  in  Serbia  and  abroad,  who  notwithstanding  their 
official  position  did  not  hesitate  after  the  crime  ot  28  June 
to  express  themselves  in  terms  of  hostility  to  the  Austro- 
Hungarian  government. 

10.  Notification  to  the  Austro-Hungarian  goverximent 
without  delay  of  the  execution  of  the  measures  comprised 
under  the  preceding  heads. 

The  feverish  activity  occasioned  by  the 
Austrian  Note  among  the  chancelleries  of 
Europe,  the  exchange  of  telegrams  and  result- 
ant consultations  and  negotiations  between  the 
Powers,  will  be  found  under  War,  European: 
Diplomatic  History.  The  Serbian  reply,  de- 
livered within  the  stipulated  time,  accepted  ^in 
principle,*  but  with  certain  reservations,  nearly 
all  the  Austrian  demands.  Serbia  protested, 
however,  ap^ainst  the  claim  that  Austro-Hun- 
garian officials  should  take  part  in  the  judicial 
inquiry  on  Serbian  territory  and  in  the  sup- 
pression of  propaganda,  and  suggested  thiat 
the  matter  should  be  settled  by  arbitration. 
Tfyc  reply  was  deemed  unsatisfactory;  Aus- 
tria declared  war  on  Serbia  28  Julv  1914  and 
opened  hostilities  on  the  29th  b^  bombarding 
Belgrade.  The  Austrian  case  for  commencing 
the  war  was  published  in  a  manifesto  by  the 
late  Emperor  Francis  Joseph,  dated  Iscnl,  28 
July :  *To  my  peoples !  It  was  my  fervent  wish 
to  consecrate  the  years  which,  by  the  g^ace  of 
God,  still  remain  to  me,  to  the  works  of  peace 
and   to   protect   my   peoples   from   the  heavy 
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sacrifices  and  burdens  of  war.  .  .  .  The  in- 
trigues of  a  malevolent  opponent  compel  me, 
in  the  defense  of  the  honor  of  my  Monarchy, 
for  the  protection  of  its  dignity  and  its  posi- 
tion as  a  Power,  for  the  security  of  its  pos- 
sessions, to  grasp  the  sword  after  long  years 
of  peace.  With  a  quickly  forgetful  mgrati- 
tude,  the  kingdom  of  Serbia,  which,  from 
the  first  beginnings  of  its  independence  as  a 
state  until  quite  recently,  had  been  supported 
and  assisted  by  my  ancestors,  has  for  years 
trodden  the  path  of  open  hostility  to  Austria- 
Hungary.  When,  after  three  decades  of 
fruitful  work  for  peace  in  Bosnia  and  Herze- 
govina, I  extended  my  sovereign  rights  to 
those  lands,  my  decree  called  lorth  in  the 
kingdom  of  Serbia,  whose  rights  were  in 
nowise  injured,  outbreaks  of  unrestrained  pas- 
sion and  the  bitterest  hate.  My  government 
at  that  time  employed  the  handsome  privi- 
leges of  the  stronger,  and  with  extreme  con- 
sideration and  leniency  only  requested  Serbia 
to  reduce  her  army  to  a  peace  footing  and  to 
promise  that,  for  the  future,  she  would  tread 
the  path  of  ^eace  and  friendship.  Guided  by 
the.  same  spirit  of  moderation,  my  govern- 
ment, when  Serbia,  two  years  ago^  was  em- 
broiled in  a  struggle  with  the  Turkish  empire, 
restricted  its  action  to  the  defense  of  the  most 
serious  and  vital  interests  of  the  Monarchy. 
It  was  to  this  attitude  that  Serbia  primarily 
owed  the  attainment  of  the  objects  of  that 
war.  The  hope  that  the  Serbian  kingdom 
would  appreciate  the  patience  and  love  of 
peace  of  my  government  and  would  keep  its 
word  has  not  been  fulfilled.  The  flame  of  its 
hatred  for  myself  and  my  house  has  blazed 
ever  higher;  the  design  to  tear  from  us  by 
force  inseparable  portions  of  Austria-Hungary 
has  been  made  manifest  with  less  and  less 
disguise.  A  criminal  propaganda  has  extend- 
ed oyer  the  frontier  with  the  object  of  de- 
stroying the  foundations  of  state  order  in  the 
southeastern  part  of  the  Monarchy;  of  mak- 
ing the  people  to  whom  I,  in  my  paternal  af- 
fection, extended  my  full  confidence,  waver 
in  their  loyalty  to  the  ruling  house  and  to 
the  Fatherland;  of  leading  astray  its  grow- 
ing youth  and  inciting  it  to  mischievous  deeds 
of  madness  and  high  treason.  A  series  of 
murderous  attacks,  an  organized,  carefully- 
prepared  and  well-carried-out  conspiracy, 
whose  fruitful  success  wounded  me  and  my 
loyal  peoples  to  the  heart,  forms  a  visible 
bloody  track  of  those  secret  madiinations 
which  were  operated  and  directed  in  Serbia. 
A  halt  must  be  called  to  these  intolerable  pro- 
ceedings and  an  end  must  be  put  to  the  inces- 
sant provocations  of  Serbia.  The  honor  and 
dimity  of  my  Monarchy  must  be  preserved 
unimpaired.  ...  In  vain  ijid  my  government 
make  a  last  attempt  to  accomplish  this  object 
by  peaceful  means  and  to  induce  Serbia,  by 
means  of  a  grave  warning,  to  desist  Serbia 
has  rejected  the  just  and  moderate  demands 
of  my  government  and  refused  to  conform  to 
those  obligations,  the  fulfilment  of  which 
forms  the  natural  apd  necessary  foundations 
-  of  peace  in  the  life  of  peoples  and  states.  I 
must  therefore  proceed  by  force  of  arms  to 
secure  those  indispensable  pledges  which  alone 
can  insure  tranquillity  to  my  states  within  and 
durable  peace  abroad.*  Finally,  the  Emperor 
declared  that  ^in  this  solemn  hour  I  am  fully 


conscious  of  the  whole  significance  of  nr^ 
resolve  and  my  responsibility  before  the  Al- 
mighty*; that  he  had  ^examined  and  weighed 
everything,*  and  with  a  serene  conscience 
would  *set  out  on  the  path  to  which  duty 
points.* 

It  is  important  to  record  that  Count  Berch- 
told  strove  up  to  the  last  for  a  pacific  issue. 
He  repeatedly  asked  the  Emperor  to  be  re- 
lieved of  his  post  and  only  remained  at  the 
Foreign  Office  to  carry  out  a  policy  distasteful 
to  him  out  of  lo3ralty  to  his  Imperial  ma&ter. 
On  31  July,  three  days  after  he  had  launched 
the  fateful  declaration  of  war,  Count  Berch- 
told  announced  in  London  and  Paris  that  he 
would  consent  to  submit  to  mediation  the 
points  in  the  Note  to  Serbia  which  seemed  m- 
compatible  with  the  maintenance  of  Serbian 
independence,  but  tlie  matter  had  by  that  time 
passed  into  the  hands  of  Germany  and  the 
Austro-Hungarian  leaders  and  could  not  be 
pursued  diplomatically  any  further.  Russia 
would  not  permit  Serbia  to  be  crushed  and 
supported  the  proposal  of  Sir  Edward  Grey 
(q.v.)  for  a  conference.  Germany  rejected 
that  proposal,  favored  localizing  tne  dispute 
and  upheld  the  stand  taken  by  Austria-Him- 
gary.  Germany  had  further  issued  a  general 
warning  on  26  July  that  she  would  not  toler- 
ate interference  with  the  Austrian  resolve  to 
punish  Serbia,  and  demanded  of  Russia  the 
immediate  cessation  of  a  reported  mobiliza- 
tion. This  was  followed  by  a  German  declara- 
tion of  war  against  Russia  on  1  Aug.  1914; 
against  France,  3  August ;  and  against  Belgium, 
4  August  ^  On  the  last-named  date  came  the 
British  ultimatum  regarding  the  neutrality  of 
Belgium,  and  by  11  o'clock  in  the  evening  Great 
Britain  was  also  a  belligerent  Holland,  Bel- 
gium and  Switzerland  had  meanwhile  mobil- 
ized to  defend  their  neutrality.  Austria  de- 
clared war  on  Russia  6  August ;  Montenegro  on 
Austria  7  August;  France  declared  war  on  Aus- 
tria 10  August,  and  Great  Britain  on  13  Au- 
gust Then  followed  the  Austrian  declara- 
tion of  war  on  Japan,  27  August;  on  Belgium, 
28  August;  Italy  turned  against  her  former 
ally  on  23  May  1915 ;  Rumania  declared  war  on 
Austria  27  Aug.  1916,  and  the  United  States  on 
7  Dec.  1917.  During  the  progress  of  the  war 
the  venerable  Emperor  Francis  Joseph  I  died 
in  his  86th  year  and  the  68th  year  of  his 
reign,  on  21  Nov.  1916.  He  was  succeeded  by 
his  grandnephew  un4er  the  title  of  Charles  I 
(q.v!).  Consult  Steed,  W.,  <What  is  Austria?> 
(Edinburgh  Review,  October  1917). 

See  Aehrenthal,  Baron;  Balkan  League; 
Balkan  Wars;  Berchtold,  Count;  Bosnia; 
Eastern  Question;  France  and  the  War; 
Germany  and  the  War;  Great  Britain  and 
the  War;  Montenegro;  Russia;  Serbia; 
War,  European. 

Henri  F.  Klein, 
Editorial  Staff  of  The  Americana. 

AUSTRIAN  SUCCESSION.  See  Suc- 
cession Wars. 

AUTHORS^  American,  Society  of,  an  or- 
ganization founded  in  New  York  in  1892,  and 
incorporated  in  1895,  having  for  its  objects  the 
promotion  of  a  professional  spirit  among 
authors  and  a  better  understanding  between 
authors  and  their  publishers,  and,  in  general,  the 
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protection  of  literary  property  and  the  advance- 
ment of  the  interests  of  American  authors  and 
literature.  All  persons  engaged  in  literary  pur- 
suits are  eligible  to  membership.  The  oocicty 
has  a  pension  fund  for  members  who  may  be- 
come needy. 

AUTHORS,  British,  Society  of,  an  asso- 
ciation of  authors  formed  in  London  in  1883, 
for  social  and  business  purposes.  It  has  a  gov- 
erning committee  of  30  members ;  maintsdns  an 
attractive  clubroom  and  publishes  a  periodical 
called  The  Author, 

AUTHORS,  French,  Society  of,  an  or- 
ganization founded  in  Paris  in  1837,  for  the 
protection  of  authors  in  their  rights,  and  open 
to  any  man  of  letters.  It  is  governed  by  an 
elective  committee  of  24  members  and  has  a 
pension  fund  which  provides  for  aid  in  woric, 
for  sickness  and  in  old  age.  Besides  publishing 
a  journal,  the  Chronique,  the  Society  has  re- 
covered a  large  sum  of  money  from  pirating 
publishers. 

AUTHORS' CLUB,  an  American  organiza- 
tion founded  in  New  York  in  1882,  and  incor- 
porated in  1887.  It  is  governed  by  an  executive 
committee  without  a  president.  Any  person  who 
is  the  author  of  a  published  book  proper  to 
literature,  or  of  creditable  literary  work  equiv- 
alent to  such  a  book,  is  eligible  to  membership. 
The  Club  holds  meetings  semi-monthly,  and 
gives  Saturday  receptions  for  ladies  in  the  win- 
ter season.  It  has  a  library  consisting  of  the 
publications  of  its  members  and  another  devoted 
to  literary  biography. 

AUTHORS'  LEAGUE  OP  AMERICA, 
The,  Inc.,  was  organized  as  a  protective  asso- 
ciation for  all  persons  producing  copyrightable 
material,  or  in  the  words  of  the  League  con- 
stitution ®all  persons  actually  engaged  in  lit- 
erary, dramatic,  musical  or  artistic  composition.* 
It  is  the  object  of  the  League  to  supply  its 
members  with  full  information  as  to  the  busi- 
ness side  of  their  work  and  to  assist  them  in 
safeguarding  and  maintaining  their  rights.  In 
somewhat  over  three  years  the  membership  had 
grown  to  1,300  and  is  at  present  steadily  in- 
creasing. The  income  of  the  League  is  derived 
entirely  ffom  membership  dues.  The  member- 
ship is  divided  into  three  classes:  Life  mem- 
bership, regular  membership,  associate  member- 
ship. The  latter  class  is  restricted  to  publishers, 
editors,  agents  and  others  who  are  not  directly 
engaged  in  writing  or  other  artistic  production. 

AUTO-DA-FE,  ou'to  da  fa  (Portuguese, 
act  of  faith),  the  solemn  public  act  that  from 
1481  to  1810  was  performed  in  Spain  and 
Portugal  at  the  execution  of  those  condemned 
to  death  by  the  Inquisition.  It  took  the  form 
of  a  procession  through  the  chief  streets  of 
the  city  or  town  to  the  church  where  a  sermon 
was  preached  on  the  true  faith,  after  which, 
the  condemned  were  turned  over  to  the  secular 
power.  The  procession  was  usually  witnessed 
by  multitudes,  many  believing  that  it  was  an 
act  of  merit  to  assist  at  such  a  function,  others 
in  fear  of  the  terrible  Inquisition  lent  their 
presence  as  a  matter  of  expediency.  The  pro- 
cession was  led  by  the  Dominicans,  who  were 
long  among  the  chief  inquisitors;  they  were 
followed  by  those  who  were  condemned  only 
to  perform  public  penance.  A  great  cross 
separated    these    from    those    condemned    to 


death.  The  latter  were  clad  in  a  garment 
called  the  san  benito,  a  kind  of  shirt  inscribed 
with  the  crimes  of  the  victim  and  painted  with 
infernal  symbols.  They  wore  also  a  pointed 
cap  on  the  head.  Next  came  effigies  of  the 
fugitives  and  the  bones  of  dead  culprits.  The 
rear  was  brought  up  by  ntmierous  priests  and 
monks.  The  most  elaborate  Auto-da-fe  was 
that  of  Madrid  in  1680  under  Charles  II.  The 
system  persisted  down  to  the  end  of  the  first 
decade  of  the  19th  century,  and  five  years 
longer  in  America,  the  last  recorded  event  of 
this  kind  taking  place  in  Mexico  as  late  as 
1815.  For  the  crimes,  mode  of  execution,  num- 
ber  of   victims,   etc.,   see   general   article   In-* 

QUISITION. 

AUTO-INTOXICATION.  This  term 
signifies  poisoning  from  substances  which  are 
formed  within  uie  body.  These  substances 
may  be  the  normal  products  of  metabolism 
which  arcr  normally  changed  to  inert  or  harm- 
less bodies  in  the  chemistry  of  the  different  or- 
g^ans,  or  are  eliminated  by  the  proper  elimina- 
tive  organs,  or  they  may  be  the  product  of  bac- 
teria or  of  bacterial  action  upon  decomposable 
or  fermentable  material  which  is  found  by  the 
bacteria  of  the  alimentary  canal  in  the  stomach 
or  intestines.  These  substances  are  absorbed 
from  the  gastro-intestinal  canal  and  passing 
into  the  blood  are  conveyed  to  various  parts  of 
the  body  and  produce  their  characteristic  symp- 
toms. This  can  readily  be  understood  ^  when 
we  realize  that  a  veiy  considerable  portion  of 
the  food  material  which  is  taken  into  the  body 
is  not  acted  upon  by  the  digestive  secretions 
and  decomposes  or  ferments,  especially  when 
acted  upon  in  the  intestines  by  putrefactive 
anaerobes. 

Of  the  substances  which  are  normally 
formed  and  which  if  retained  would  produce 
auto-intoxication,  carbonic  acid  is  one  of  the 
most  familiar  examples.  It  is  a  product  of 
metabolism,  it  is  absorbed  into  the  blood,  car- 
ried to  the  lunp  and  oxidized,  or,  if  it  is  re- 
tained in  the  blood  and  the  blood  remains  un- 
oxidized,  auto-intoxication  from  its  influence  is 
the  result.  Urea  is  another  product  of  meta- 
bolism which  it  is  the  function  of  the  kidneys 
to  excrete  with  the  urine.  If  the  kidney  func- 
tion is  inefficient  and  enough  of  the  urea  is  re- 
tained within  the  blood,  convulsions,  coma  and 
death  will  be  the  result  of  the  auto-intoxication. 

Bacterial  fermentations,  including  the  fa- 
miliar yeast  fermentation,  have  as  their  prod- 
ucts alcohol  and  such  acids  as  lactic,  formic, 
butric,  acetic  and  succinic.  These  are  carbo-hy- 
drate fermentations  which  usually  take  place 
in  the  stomach  and  small  intestine  and  with 
them  may  come  both  absorption  and  the  forma- 
tion of  gases  in  the  stomach  and  intestines,  also 
well-known  and  very  common  gastric  and  gen- 
eral disorders. 

The  proteid  fermentations  usuallv  take  place 
from  the  undigested  material  which  has  accumu- 
lated in  the  large  intestine,  yielding  mercaptans, 
amido-acids  and  aromatic  bodies  like  mdol, 
phenyl  and  skatol.  These  may  be  absorbed  and 
perhaps  changed  and  eliminated,  or,  if  they  are 
carried  into  the  blood  in  excess,  may  produce 
atrto-intoxication. 

The  body  may^  be  protected  from  the  bad 
effect  of  these  poisonous  products  bv  chemical 
changes    which    they    undergo    while    passing 
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through  the  liver  or  by  the  action  of  anti- 
bodies which  are  present  in  the  blood  to  de- 
stroy them  and  which  may  even  be  increased 
in  numbers  and  consequently  in  anti-toxic  ac- 
tion by  the  presence  of  these  poisonous  sub- 
stances. Sometimes  great  harm  comes  to  the 
liver  while  it  is  attempting  to  dispose  of  these 
substances  and  this  result  may  not  only  follow 
from  proteid  decomposition  but  from  the  in- 

i'u(^cious  use  of  anaesthetics,  causing  an  in- 
libition  of  metabolism  and  incomplete  combus- 
tion of  fats. 

Auto-intoxication  is  very  apt  to  occur  with 
such  diseases  as  chronic  nephritis,  cholangitis, 
gall-stones,  hepatic  cancer,  with  some  forms  of 
appendicitis  and  in  connection  with  intestinal 
parasites.  It  is  also  present  in  diabetes,  perni- 
cious anaemia,  myxoedema,  acromegaly,  Addi- 
son's disease  and  gout.  It  is  the  very  common 
condition  with  those  who  consume  more  pro- 
teid food  than  their  metabolic  capacity  will 
dispose  of.  With  such  people  the  characteristic 
symptoms  are  persistent  frontal  headache, 
mucfdy  or  sallow  complexion,  dizziness,  nausea, 
a  constant  feeling  of  mertness,  constipation  al- 
ternating with  diarrhoea,  flatulence,  indigestion, 
insomnia,  melancholia  and  many  other  things 
that  are  distressing.  In  treating  this  condition 
it  is  especially  necessary  to  insist  on  simple  diet 
with  little  proteid,  plenty  of  milk  and  a  mini- 
mum of  sugar  and  fat. 

AUTO  SUGGESTION.    See  HypNoriSM. 

AUTOCHTHONES,  a  Greek  word 
equivalent  to  the  more  familiar  Latin  Sn- 
digena,^  meaning  the  aboriginal  inhabitants  of 
a  countiy.  It  was  especially  applied  to  the 
ancient  Athenians  by  themselves,  to  distinguish 
themselves  from  later  immigrrants  or  their  de- 
scendants, with  much  the  same  pride  that  an 
American  points  to  his  descent  from  pre- 
revolutionary  stock.  The  word  is  frequently 
used  in  English  as  a  synonym  of  ^aborigine.* 

AUTOCHTHONOUS,  a  term  in  botany, 
zoology  and  palaeontolo^  used  to  indicate  sudh 
plants,  animals  or  fossils  as  are  indigenous  to 
the  places  where  they  are  found.  The  term  is 
opposed  to  ^naturalized,*  which  indicates  that 
the  plants,  etc.,  are  not  indigenous  to  the  places 
where  they  are  found  but  have  been  transferred 
thither  by  some  agency. 

AUTOCRACY,  a  form  of  government  in 
which  power  is  invested  in  a  single  person;  a 
government  in  which  the  sovereign  unites  in 
himself  the  legislative  and  the  executive 
powers  of  the  state,  and  thus  rules  uncon- 
trolled. The  word  is  therefore  synonymous 
with  supremacy,  or  uncontrolled  authority. 
Nearly  all  eastern  governments  are  of  this 
form.  Among  European  rulers  the  late  Tsars 
of  Russia  alone  bore  the  title  of  Autocrat, 
thus  signifying  their  constitutional  absolute- 
ness. The  Imperial  German  government  is  in 
many  respects  autocratic;  although  the  Em- 
peror is  not  strictly  an  autocrat,  yet  the  power 
vested  in  him  is  not  <*derived  from  the  consent 
of  the  governed,*  which  is  essential  in  the  case 
of  democracy  or  popular  government.  Many 
of  the  dictators  in  the  republics  of  Latin- 
America  were  real  autocrats,  having  arrogated 
to  themselves  the  control  of  all  branches  of 
government  despite  the  democratic  constitu- 
tions which  they  were  supposed  to  uphold. 
Kant  uses  the  word  autocracy  in  philosophy. 


to  denote  the  mastery  of  the  reason  over  the- 
rebellious  propensities  —  the  self-government 
of  the  soul.    See  Government. 

AUTOCRAT  OF  THE  BREAKFAST 
TABLE,  The,  a  noted  work  by  Oliver  Wendell 
Holmes,  consisting  of  imaginary  conversations 
around  a  boarding-house  table.  The  characters 
are  introduced  to  the  reader  as  the  Autocrat, 
the  Schoolmistress,  the  Old  Gentleman  Oppo- 
site, the  Young  Man  Called  John,  the  Land- 
lady, the  Landlady's  Daughter,  the  Poor  Rela- 
tion and  the  Divinity  Student.  It  is  the  most 
popular  of  Dr.  Holmes'  books;  and  in  none  of 
them  are  his  ease  of  style,  his  wit,  his  humor, 
his  kindly  sympathy  and  love  of  humanity 
more  clearly  shown.  It  was  first  published  seri- 
ally in  the  Atlantic  Monthly  in  1857-58  and  ap* 
peared  in  book  form  in  1858. 

AUTOGENOUS  PLUMBING  AP- 
PARATUS. The  puiyose  of  this  apparatus  is 
to  provide,  by  means  of  the  reaction  between  oil 
of  vitriol,  water  and  zinc,  a  supply  of  hydrogen 
gas,  and,  after  mixing  it  with  air,  to  burn  the 
mixture  at  the  end  of  a  blowpipe  nozzle,  and^ 
by  means  of  flexible  rubber  tubing,  apply  the 
flame  readily  to  the  work  in  hand.  By  its  aid 
lead  sheets,  pipes,  etc.,  may  be  joined  together 
by  melting  the  points  of  junction,  without  the 
use  of  solder  or  flux.  It  can  also  be  used  for 
soldering,  brazing  and  annealing;  in  fact,  for 
any  purpose  requiring  an  intense  heat  locally 
applied.  It  consists  of  a  rectangular  box  di- 
vided into  two  closed  compartments.  The  upper 
one  is  an  acid  chamber,  opening  at  the  top, 
and  a  pipe  connects  it  with  the  bottom  of  the 
lower  compartment.  The  lower  compartment 
is  the  zinc  and  gas  chamber,  having  a  pipe  near 
its  top  to  convey  the  gas  generated  into  a 
purifier  arranged  in  the  space  between  the 
upper  and  lower  compartments.  This  space 
also  contains  the  opening  into  the  lower  com- 
partment, through  which  the  zinc  is  inserted. 
The  dilute  acid  runs  down  the  pipe  from  the 
upper  chamber  into  and  up  through  the  zinc  in 
the  lower  chamber,  in  the  upper  part  of  which 
the  gas  collects,  and  passes  out  by  a  bent  pipe 
into  the  bottom  of  the  purifier.  The  purifier 
is  a  box  intended  to  collect  any  drips  which 
may  pass  over  with  the  gas.  From  its  upper 
part  a  pipe  conveys  the  gas  to  the  bottom  of  a 
second  purifier,  filled  with  water,  through  which 
the  gas  rises  and  passes  to  the  blowpipe.  The 
water  removes  any  sulphurous  acid  gas  or  other 
impurities  that  may  pass  over  with  the  hy- 
drogen gas. 

The  rear  end  of  the  blowpipe  is  divided 
into  two  branches.  To  one  of  uiese  the  tube 
conveying  the  hydrogen  is  attached,  and  to  the 
other  a  tube  conveying  air  driven  in  by  a  bel- 
lows. The  hydrogen  and  air  combine  and  mix 
in  the  blowpipe,  and  flow  out  of  its  nozzle, 
when  the  mixture  is  ignited  for  application  of 
the  flame  to  the  work.  Lead  sheets  may  be 
joined  edge  to  edge  or  by  a  lap.  In  the  former 
case  lead  straps  are  melted  along  the  joint -to 
perfect  and  strengthen  it.  The  apparatus  is 
used  when  lining  pickling  vats,  covering  floors 
with  lead,  etc.;  also  for  annealing  the  serrated 
wires  for  friction  primers. 

In  and  near  the  larger  cities,  where  com- 
pressed gasses  may  be  bought  in  portable  cylin- 
ders, the  hydrogen-making  apparatus  may  be 
dispensed  with,  and  the  oxy-hydrogen  blowpipe 
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substituted.  In  the  latter  case  coal  gas  or 
blau-gas  may  effectively  take  the  place  of  the 
pure  hydrogen.  The  gasses  from  the  portable 
cylinders  are  very  easily  conducted  to  even  the 
most  contracted  localities  by  the  simple  length- 
ening of  the  rubber  conducting  tubes.  G>nsult 
Clarke,  J.  W.,  ^Modern  Plumbing  Practice> 
(London  1914). 

AUTOGRAPH,  an  inscription  made  by 
hand,  but  commonly  meaning  the  signature  of 
a  person  in  his  own  handwriting.  Apparently 
there  is  nothing  in  which  one's  personality  is 
so  inherent  as  m  his  handwriting,  for  the  law 
recognizes  the  fact  that  one  person  cannot  suc- 
cessfully counterfeit  another's  autograph.  Tliis 
is  probably  the  reason  why  the  accumulation 
of  autographs  of  famous  men  has  been  one  of 
the  favorite  pursuits  of  collectors  from  the  most 
ancient  times.  It  is  recorded  that  one  of  the 
Egyptian  Pharoahs  paid  high  prices  to  die 
Greeks  for  the  autographs  of  Sopnocles,  Eurip- 
ides and  others  of  their  noted  countrymen. 
The  Greeks  and  Romans  were  also  voracious 
collectors  of  such  souvenirs,  one  of  the  Roman 
emperors  having  even  the  autographs  of  Chi- 
nese scholars.  In  the  British  Museum  there  is 
one  collection  which  was  begun  as  far  back 
as  the  14th  century.  It  is  an  established  fact 
that  in  the  early  Middle  Ages  there  were  man- 
ufactured in  Germany  books  of  blank  pages 
which  were  sold  to  travelers  that  they  might 
obtain  the  signatures  of  prominent  people  in 
other  countries.  In  the  British  Museum  is 
such  an  album  dated  1554.  It  is  only  within 
comparatively  recent  times,  however,  that  the 
collection  of  autographs  has  been  commercial- 
ized. The  buying  and  selling  of  signatures  has 
become  an  international  industry,  or  business, 
in  which  experts  may  command  very  high  sal- 
aries. The  value  of  an  autograph  depends,  not 
only  on  the  fame  of  the  writer,  but  upon  the 
rarity  of  his  autographs  and  its  condition. 
Naturally,  if  it  is  accompanied  by  a  letter  also 
in  his  handwriting,  the  value  is  many  times  in- 
creased. The  most  valuable  collection  of 
American  autographs  is  in  the  New  York  Pub- 
lic Library;  it  includes  the  best  set  of  .the 
signers  of  the  Constitution,  among  which  is  the 
autograph  of  Thomas  Lynch,  which  once 
brought  $5,000  at  a  sale.  Among  the  most  high- 
priced  ^autographs  are  those  of  Raphael,  the 
younger  Bach,  Charlotte  Corday,  Sir  Francis 
Drsie,  Thomas  More  and  Milton.  Of  the 
signers  of  the  Constitution  the  rarest  auto- 
graphs are  those  of  Lynch,  Gwinnett,^  Hart, 
Morton,  Heywood  and  Middleton.  It  is  esti- 
mated that  a  set  of  autograph  letters  of  the 
signers  of  the  Constitution  in  good  condition 
would  be  worth  about  $25,000. 

AUTOLYCUS,  a  Greek  mathematician  and 
astronomer  of  Pitane  in  ^olia,  who  lived  about 
330  B.C.,  the  author  of  two  extant  works  on 
astronomy;  one  on  the  revolution  of  the 
spheres  and  the  other  on  the  rising  and  setting 
of  the  fixed  stars.  These  works  have  been 
translated  into  Latin  by  Hultsch  (Leipzig 
1885). 

AUTOLYCUS,  character  in  Shakespeare's 
^Winter's  Tale>  (q.v.),  a  ro^ish  thief  who 
provides  the  comedy  element  m  the  play.  He 
is  obviouslv  suggested  by  the  Autolycus  of 
Greek   mythology,    the    son   of    Mercury   and 


Philonis,  who  dwelt  on  Parnassus  and  was  cele- 
brated as  a  stealer  of  cattle. 

AUTOMATIC  BLOCK  SIGNALS.    See 

Block  Signal  System. 

AUTOMATIC  SPRINKLERS.  See  Fike 
Protbction". 

AUTOMATISM,  in  animals  the  power  of 
movement  or  of  action  without  any  stimulus 
•independent  of  that  arising  in  the  protoplasm  of 
cells  and  tissues.  Thus  Descartes  regarded  ani- 
mals (other  than  man)  as  ^automata,*  and  de- 
clared that  they  act  independently  of  any  voli- 
tion or  instinctive  or  intellectual  power  or  fac- 
ulty ;  in  other  words,  that  their  so-called  mental 
acts  are  involuntary  and  mechanical  —  that  they 
may  be  compared  to  machines.  In  physiology 
while  automatism  is  apparently  the  result  of 
the  internal  conditions  of  the  living  body,  yet 
strictly  speaking,  says  Loeb,  no  ammal  move- 
ments are  exclusively  determined  by  internal 
conditions.  The  co-ordinated  character  of 
automatic  movements  has  often  been  ex- 
plained by  a  *centre  of  co-ordination,'  which 
IS  supposed  to  keep  a  kind  of  police  watch  on 
the  different  elements  and  see  that  they  move 
in  the  right  order.  ®But,»  he  adds,  *observa- 
tions  on  the  lower  animals  show  that  the  co- 
ordination of  automatic  movements  is  caused 
by  the  fact  that  the  element  which  beats  most 
quickly  forces  the  others  to  beat  in  its  own 
rhythm.'  The  swarm-spores  of  algae,  which 
possess  no  ganglion  cells,  show  spontaneity 
equal  to  that  of  animals  having  ganglion  cells, 
and  he  concludes  that'  automatism  is  due  to  a 
chemical  cause;  that  is,  the  pressure  or  ab- 
sence of  certain  ions,  or,  in  other  words,  to 
the  chemical  constitution  of  the  protoplasm. 
Consult  Carpenter,  W.  B.,  <  Mental  Physiolofflr> 
(Boston  1891);  Loeb,  ^Physiology  of  toe 
Brain>   (1901). 

AUTOMATON,  a  mechanical  contrivance 
whose  actions  are  arranged  to  correspond  to 
those  of  a  human  being.  Friar  Bacon  had  the 
reputation  of  having  constructed  a  brazen  head 
wLxh  spoke,  and  Regiomontanus  an  iron  fly, 
which,  after  making  the  tour  of  the  room,  re- 
turned to  its  master.  Albertus  Magnus  is  said 
to  have  spent  30  years  in  constructing  a  human 
figure  which  advanced  to  the  door  when  any- 
one knocked,  opened  it  and  saluted  the  vbitor. 
In  the 'water-clock  presented  to  Charlemagne 
by  Harun  al-Rashid,  12  doors  in  the  dial 
opened  respectively  at  the  hour  which  they  rep- 
resented; they  continued  open  till  noon,  when 
12  knights  issued  out  on  horseback,  paraded 
round  the  dial^  and  then  returning,  snut  them- 
selves in  again.  Camus  constructed  an  in- 
genious toy  for  Louis  XIV,  consisting  of  a 
carriage  drawn  by  two  horses,  containing  a  lit- 
tle figure  of  a  lady  with  a  coachman  and  at- 
tendants. The  coachman  cracked  his  .whip,  the 
horses  moved  their  legs  naturally,  and  when  the 
carriage  arrived  opposite  the  King's  seat  it 
stopped ;  the  page  stepped  down  and  opened  the 
door;  the  lady  alighted  and  presented  a  peti- 
tion to  Louis.  The  flute-players,  the  tambour- 
player  and  the  wonderful  duck  of  Vaucanson 
are  celebrated  for  the  astonishing  ingenuity  dis- 
played in  their  construction.  Among  the  most 
remarkable  automata  are  the  whist-pIaying  and 
other  figures  designed  by  Maskelyne  in  1875. 
Consult  Brewster,  ^Letters  on  Natural  M^gic^ 
(London  1834)  ;  Houdin,   < Secrets  of  Conjur- 


Digitized  by  V^OOQIC 


AUTOMBDON  —  AUTOMOBILE 


643 


ing>;  and   ^Memoirs  of  Houdin^    (ib.   1891); 
Ozanatn,  < Mathematical  Recreations^  (ib.  1854). 

AUTOMEDON,  son  of  Dioreus,  who  went 
to  the  Trojan  War  with  10  ships.  Later  he 
became  the  friend  and  charioteer  of  Achilles, 
after  whose  death  he  served  his  son  Pyrrhus  in 
the  same  capacity,  as  described  in  Homer's 
<IUad.> 

AUTOMEDON,  two  epigrammatists  of 
ancient  Greece.  One  was  a  native  of  Cyzicus, 
the  other  was  an  JEtoIian.  Except  that  one  is 
supposed  to  have  lived  in  the  time  of  Nerva, 
nothing  is  known  of  their  lives. 

AUTOMOBILE.  A  vehicle  adapted  for 
performing  transportation  work  over  ordinary 
roads  by  means  of  an  engine  forming  a  struc- 
tural part  of  it,  or  by  means  of  a  source  of 
powen  such  as  an  electric  storage  battery,  in- 
stallea  within  it.  Synonymous  terms  are  motor 
vehicle,  self-propelled  vehicle,  horseless  car- 
riage or  vehicle,  motor  car.  Terms  denoting 
special  varieties  are  steam  vehicle,  gasoline 
vehicle,  electric  vehicle,  motor  truck,  electric 
truck  and  other  compound  terms  of  similar 
general  character.  The  word  is  now  used  more 
commonly  as  an  adjective  than  as  a  noun;  as  a 
verb  it  is  used  in  the  participle  form  ^automo- 
biling,^^  meaning  travehng  by  means  of  an  auto- 
mobile, but  in  this  sense  ^^motoring"  is  pre- 
ferred. 

The  history  of  the  origin  of  the  automobile 
records  a  large  number  of  attempts  at  produc- 
ing vehicles  of  this  class,  but  not  until  1895 
did  the  manufacture  of  automobiles  begin  to 
assume  the  character  of  a  regular  industry. 
Since  then  the  ntunber  of  automobiles  in  use 
has  increased  at  a  rapidly  progressive  rate.  In 
1899  the  United  States  had  about  3,700,  mostly 
steam  carriages  and  ^runabouts,^  but  including 
perhaps  300  gasoline  motor  cars  and  500  elec- 
tric carriages,  cabs  and  trucks.  In  1903  the 
number  had  risen  to  about  11,000,  mostly  gaso- 
line motor  cars,  and  in  1916  to  1,200,000,  includ- 
ing about  32,000  electric  carriages  and  13,000 
electric  trucks. 

In  France  and  England  there  were  in  1899 
about  3,000  automobiles,  nearly  all  gasoline 
motor  cars,  and  in  1903  the  number  in  all  of 
Europe  was  estimated  at  28,000.  In  1914  the 
total  had  reached  over  600,000  gasoline  motor 
vehicles,  of  which  nearly  one-half  were  in  Great 
Britain,  to  which  should  be  added  a  few  thou- 
sands of  steam  carriages,  steam  trucks  and 
electric  vehicles^  the  latter  mostly  in  Germany. 
These  figures  include  all  vehicles  registered, 
new  and  old.  The  yearly  production  shows  a 
still  higher  rate  of  progressivity,  but  the  figures 
cannot  be  traced  readily  or  accurately. 

France,  England  and  Germany  divide  the 
European  production  in  the  order  named,  Aus- 
tria and  Italy  following  with  considerably 
smaller  shares.  Other  statistics  and  some  his- 
torical data  are  given  under  Automobile  In- 
dustry. 

By  far  the  larger  number  of  all  automobiles 
in  use  are  employed  for  the  transportation  of 
persons  but  the  percentage  used  mainly  for  the 
transportation  of  goods  is  steadily  increasing. 
Classifying  by  the  nature  of  the  power  source, 
a  decided  majority  of  all  automobiles  derive 
power  from  an  automobile  engine,  often  desig- 
nated as  an  "automobile  motor,**  which  is  an 
engine  of   the   internal-combustion   type    (see 


Internal  Combustion  Engines)  and  is  usually 
operated  with  gasoline  as  the  fuel,  although  less 
volatile  hydrocarbon  fluids,  such  as  benzol,  al- 
cohol, kerosene  and  melted  naphthalene  mav  be 
used  conditionally,  especially  benzol,  which  is 
employed  regularly  in  Europe  for  motor 
trucks  and  omnibuses.  From  these  facts 
it  follows  that  the  automobile  intended 
for  the  transportation  of  persons  and  driven 
by  means  of  gasoline  burned  in  an  auto- 
mobile engine  is  the  dominant  type.  It  is  to 
this  type  that  the  word  automobile  is  applied 
without  the  use  of  additional  qualifying  terms. 
Motor  car,  car,  motor,  gasoline  car,  as  well  as 
other  terms  implying  nothing  to  the  contrary, 
are  also  usually  meant  to  designate  this  type 
only.  Gasoline  motor  trucks  and  delivery  wag- 
ons are  variations  of  it,  differing  mainly  in  the 
dimensions  of  machine  parts  and  in  the  ar- 
rangements of  the  vehicle  bodies  for  the  carry- 
ing of  loads.  Motorcycles  (q.v.)  would  come 
under  the  same  classification  as  the  dominant 
type  if  they  had  not  by  common  consent,  due 
to  their  origin  and  peculiarities  as  bicycles  with 
a  motor  equipment,  been  placed  in  a  separate 
class.  After  those  mentioned,  other  varieties 
of  automobiles  follow,  in  point  of  number  of 
them  in  use,  in  this  order:  Electric  trucks  and 
delivery  wagons,  electric  carriaees  and  cabs, 
steam  trucks  (mainly  in  Great  Britain),  steam 
carriages. 

As  at  least  95  per  cent  of  all  automobiles 
are  operated  by  means  of  an  internal-combus- 
tion engine,  burning  a  fluid  hydrocarbon  fuel 
and  probably  90  per  cent  of  these  are  used  for 
the  transportation  of  persons  and  constitute 
the  dominant  type  of  automobile,  there  is  good 
reason  for  the  popular  usage  in  accoroance 
with  which  the  word  "automobile,^  when  used 
as  a  noun,  refers  to  this  dominant  type  only. 
Going  a  step  further  in  order  to  avoid  all  con- 
fusion of  terms,  the  word  "automobile®  is  used 
in  the  following  only  as  an  adjective,  and  the 
dominant  type  is  designated  as  a  motor  car, 
while  trucks  and  wagons  of  the  same  general 
type  (using  the  same  type  of  engine,  especially) 
are  mentioned  as  motor  trucks  and  motor  wag- 
ons, and  all  other  motor  vehicles  by  their  more 
specific  names.  The  division  of  the  very  large 
subject  comes  then,  so  far  as  mechanical  con- 
struction is*  concerned,  under  the  following 
heads:  (1)  Motor  cars,  (2)  Motor  wagons, 
(3)  Motor  trucks,  (4)  Electnc  trucks  and  wag- 
ons. (5)  Electric  carriages,  (6)  Steam  trucks 
ana  (7)  Steam  carriages.  But  not  even  this 
division  can  be  strictly  adhered  to  on  account 
of  intermediate  construction  types  and  the  in- 
creasing number  of  special  classes  of  vehicles 
in  which  the  purpose  and  the  special  equipment 
adopted  for  servinp:  it  are  of  greater  interest 
than  the  automobile  mechanism  which  they 
share,  in  the  essentials,  with  many  other  motor 
vehicles.  Special  constructions,  among  which 
motor  omnibuses  (see  Motor  Omnibus),  fire 
department  vehicles  (see  Fire  Engine),  and 
army  vehicles  (sec  Army  Transportation; 
Automobile  in  War)  are  the  most  important 
are  treated  mainly  under  special  captions. 
Tractors  and  motor  ploughs,  while  in  part  an 
outgrowth  of  the  automobile  movement  and 
industry,  are  treated  quite  separately  under 
Tractors  and  Motor  Ploughs. 

Every  motor  vehicle  manufactured  for  the 
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market  has  so  far  been  made  in  three  structural 
divisions,  (1)  the  chassis,  comprising  a  frame 
carrying  the  whole  power  equipment,  the  actu- 
ating and  control  mechanism,  the  vehicle  springs 
and  axles  and  the  wheels ;  (2)  the  vehicle  body 
or  carriage  work,  comprising  all  parts  of  the 
structural  unit  which  is  mounted  upon  the 
chassis  frame  for  the  purpose  of  carrying  the 
load  of  persons  or  goods  in  a  suitable  manner, 
and  (3)  the  accessories,  comprising  a  number 
of  detached  or  readily  detachable  devices  serv- 
ing secondary  purposes.  Rubber  tires,  lamps, 
speed-recorders,  tops,  carburetors,  lubricators, 
fenders,  motor-starters,  air-pumps,  lifting- 
jacks —  are  commonly  mentioned  as  accessories. 
But  tires,  electric  lamps,  lubricators,  carburet- 
ors and  motor-starters  operate  in  organic  con- 
nection with  the  engine  or  vehicle  mechanism  as 
a  whole,  and  the  classification  is  only  one  of 
convenience  to  indicate  that  these  units  are 
often  manufactured  separately. 


developed  from  a  rectangular  sash  made  by 
riveting  industrial  angle  iron  side  members  to 
transverse  angle  iron  girders  or  from  a  wooden 
frame  of  the  same  simple  conformation.  The 
arrangements  and  proportions  of  the  vehicle 
body,  springs,  fenders  and  even  of  the  power 
equipment  and  transmission  elements  were 
made  to  suit  this  form.  The  modem  frame  be- 
gan its  evolution  when,  about  the  year  1900, 
large  strips  of  sheet  steel  were  first  shaped  for 
this  purpose  in  hydraulic  presses.  By  degrees  it 
has  become  practicable  to  bend  the  sheet  steel 
in  all  three  directions.  Nearly  all  •  the  side 
reaches  of  frames  are  of  [  section.  Most  of 
the  frames  are  contracted  at  the  front  to  allow 
a  large  turning  angle  for  the  front  wheels  and 
many  are  also  bent*  upward  at  the  rear  to  make 
room  for  spring  and  axle  movements.  Re- 
cently, by  using  straight  but  converging  side 
members,  as  in  Fig.  1,  cost  is  saved  and  such 
frames   readily  meet  varying   design   require- 


FiG.l.— Chassis  (1917)  for  light-weight  6-cylinder  Motor  Car.     Ptame  reachoB  straight  and  converging.    Springs 
directly  under  them.     No  torsion  rods  or  driving-struts.     Running-boards  and  fenders  omitted. 


Motor  Cars. —  The  motor  car  chassis 
(Figs.  1  and  2)  comprises  a  frame,  a  power 
equipment,  means  for  power  transmission  from 
engine  to  road  wheels,  axles,  vehicle  springs, 
means  for  transmitting  a  driving-thrust  from 
the  road  wheels  to  the  vehicle  frame,  a  steering 

fear,  a  system  of  brakes,  road  wheels  and  tires, 
n  nearly  all  motor  cars  the  means  for  trans- 
mitting power  from  the  engine  to  road  wheels 
are  purely  mechanical,  but  in  a  minority  these 
means  are  electrical.  In  a  still  smaller  minor- 
ity of  cases  they  are  hydraulic,  which,  however, 
is  only  a  special  form  of  mechanical  transmis- 
sion. Nearly  all  engines  are  kept  from  reach- 
ing inadmissible  temperatures  by  the  circula- 
tion of  water  which  in  turn  is  cooled  by  air, 
but  in  some  instances  the  engine  is  cooled  di- 
rectly by  air.  In  nearly  all  motor  cars  the 
engine  power  is  transmitted  to  the  rear  road 
wheels  only,  and  the  front  road  wheels  are 
rotated  by  the  push  from  the  rear  wheels 
against  the  vehicle  frame  and  are  utilized  for 
steering,  but  in  a  few  instances  the  front  wheels 
are  driven  from  the  engine  and  steered  as  well, 
or  all  four^  wheels  are  driven  and  steered. 
These  variations  in  construction  are  indicated 
when  a  motor  car  is  referred  to  as  a  *gas-elec- 
tric^^  car,  a  '^hydraulic-transmission'*  car  or 
truck,  an  *'^air-cooled"  car,  a  **front-drive*  car, 
cab  or  truck,  a  "four-wheel-drive®  vehicle. 
The  Frame.—  The  motor  car  frame  has  been 


ments  by  compromise.  Large  vehicle  manu- 
facturers, however,  have  the  frames  designed 
throughout  to  suit  the  rest  of  their  construction 
after  the  latter  has  been  determined.  In  a 
few  instances  steps  and  running-boards  are  in- 
corporated in  the  frame  to  strengthen  it  with- 
out adding  weight.  Practically  all  frames  are 
now  hot-pressed  and  hot-riveted.  The  riveting 
formerly  done  by  a  hammering  process  is  now 
often  accomolished  by  pressure,  with  less  noise 
and  more  rapidly.  The  strength  of  the  frames 
depends  not  only  on  design  and  dimensions, 
but  largely  upon  the  skillful  shaping  of  the  dies 
in  which  they  are  h^draulically  pressed. 

The  Power  Equipment. —  The  arrangements 
for  fuel  supply,  the  automobile  engine  and  the 
means  for  starting  and  controlling  the  engine 
constitute  the  power  equipment.  Tne  fuel  tank, 
made  of  sheet  copper  or  plated  sheet  steel,  is 
either  suspended  at  the  rear  end  of  the  frame 
(Figs.  1  and  2)  or  supported  over  a  transverse 
member  of  the  frame  underneath  the  driver's 
seat.  In  the  first  case  its  position  is  low,  and  a 
light  pressure  is  maintained  over  the  fiiel  in 
the  tank  by  means  of  a  small  air  pump  operated 
optionally  from  the  engine  or  by  hand,  in  order 
to  make  sure  that  the  fuel  will  be  piped  to  the 
engine  as  needed  in  whatever  position  the  car 
stands  or  moves.  In  the  other  case  the  fuel  is 
fed  naturally  by  gravity  from  the  tank  to  the 
float-chamber  of  the  carburetor,  but  the  flow 
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is  less  active  when  the  car  goes  uphill  than 
when  it  moves  on  the  level  or  downhill.  To 
combine  the  advantages  of  both  methods,  a 
system  is  now  frequently  used  by  which  a  small 


Fig.  2, —  Elabi>rate  6-cylindcr  Motor  Car  Chassis  with 
running-boards.  Fenders  omitted.  Numerals  and  inscrip- 
tions indicate  parts  requiring  lubrication. 

auxiliary  tank  is  placed  near  the  engine  and 
higher  than  the  carburetor,  supplying  the  latter 
by  a  gravity  flow  with  practically  unvarying 
head  of  pressure  while  the  auxiliary  tank  is 
supplied  from  the  main   tank  at  the  rear  by 


suction  from  the  intake  manifold  of  the  engine. 
Fig.  3  shows  the  latter  arrangement.  Formerly 
pressure  above  the  fluid  in  the  main  tank  at  the 
rear  was  often  maintained  by  piping  a  portion 
of  the  exhaust  gas  from  the  engine  into  the 
tank.  The  fuel  piping  should  have  few  joints, 
no  sharp  downward  or  upward  bends  where 
impurities  may  settle  or  air  bubbles  may  lodge. 
The  automobile  engine  may  be  considered  as  a 
development  of  the  gas  engine,  which  was  the 
first  internal-combustion  engine,  so  called,  when 
it  made  its  first  appearance,  to  distinguish  its 
nature  from  that  of  steam  engines.  The  fuel 
is  burned  inside  of  the  cylinders  which  are  util- 
ized for  transforming  the  expansion  of  gases 
into  mechanical  movement,  instead  of  outside 
of  them.  Gas  engines,  stationary  and  marine 
hydrocarbon  (gasoline  or  oil)  engines,  Diesel 
engines  and  automobile  engines  are  the  four 
large  varieties  of  the  internal-combustion  type 
and  each  of  them  has  characteristics  which 
overshadow  their  similarity  on  the  point  men- 
tioned. In  France  and  Germany  the  automobile 
engine  is  rarely  mentioned  as  an  internal-com- 
bustion engine,  this  distinction  from  steam  en- 
gines being  apparently  considered  superfluous. 


Pic.  3. —  Fuel  Feed  by  "  vacuum  "  Relay  Tank  near  and 
above  Engine. 

The  German  term  V erhrennungsmas chine  is  a 
simplification.  The  term  J^explosion  engine* 
(French:  Moteur  d  explosion),  an  equivalent 
for  internal-combustion  engine,  is  now  seldom 
used.  (See  Internal-Combustion  Engine ;  Gas 
Engine;  Diesel  Engine;  Automobile  Engine). 
The  typical  automobile  engine  is  operated  with 
gasoline  as  fuel,  the  equivalent  of  which  is 
called  petrol  (pet-rol)  in  Great  Britain,  Benzin 
in  Germany  and  essence  de  pitrole  (or  more 
commonly  essence  only)  in  France. 
^  It  has  four  cylinders  usually  bored  in  a 
smgle  iron  casting  and  is  bolted  to  an  aluminum 
crank  casing  and  mounted  to  stand  lengthwise 
and  upright  in  the  front  portion  of  the  auto- 
mobile frame.  Four  pistons  connect  by  ^*con- 
necting-rods,»  without  crossheads,  with  a  crank- 
shaft machined  from  a  single  drop-forging.  It 
draws  a  sprav  of  fuel,  fuel-vapor  and  air 
through  a  carburetor  (q.v.)  by  means  of  the 
suction  caused  by  downward  strokes  of  the 
pistons,  admits  the  mixture  to  the  cylinders  by 
poppet  valves  which  are  opened  mechanically 
and  closed  by  valve  springs,  ignites  the  mixture 
with  a  spark  generated  by  means  of  a  magneto 
(q.v.)    or  other  electrical  machine  at  the  in- 
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tenor  terminals  of  a  spark  plug  (or  ^sparking 
plug*)  screwed  into  the  head  of  each  cylinder, 
expels  burnt  gases  by  poppet  valves  which  are 
opened  mechanically  and  closed  by  springs.  It 
has  one  camshaft  geared  to  open,  and  hold 
open,  both  intake  and  exhaust  valves  at  the 
proper  periods.  It  detonates  and  burns  an  ex- 
plosive gas  mixture  at  every  fourth  piston 
stroke  in  each  cylinder.  The  rear  end  of  the 
crankshaft  carries  a  small  flywheel  which  is 
arranged  to  be  used  as  one  member  of  the 
coupling  between  the  engine  and  the  power 
transmission  mechanism,  and  to  which  is  also 
frequently  applied  the  eflFort  by  which  the  en- 
gine is  started,  unless  this  is  done  by  hand 
power  by  applying  a  crank  to  the  front  end  of 
the  crankshaft.  The  upper  portion  of  each 
cylinder  is  cast  with  hollow  walls  forming  a 
water  jacket,  and  the  water  jackets  are  placed 
in  a  water  circulation  circuit  by  piping  to  the 
upper  and  lower  portions  of  a  "radiator*  which 
is  mounted  upright  and  transversely  at  the  front 
end  of  the  automobile  frame.  Between  the 
radiator  and  the  camshaft  gearing,  in  front  of 
the  foremost  cylinder,  a  rotary  fan  is  operated 
by  gearing  or  belting  to  increase  the  flow  of 
air  in  the  interstices  of  the  radiator  structure. 
A  centrifugal  pump  gear-driven  in  the  lower 
branch  of  the  water  circuit  often  assists  in  ef- 
fecting the  circulation.  External  piping  gathers 
the  e^uiaust  from  the  cylinders  and  is  continued 
rearward  underneath  the  frame,  supported  at 
an  intermediate  point  in  a  muffler  or  silencer 
where  the  flow  of  hot  exhaust  gases,  already 
cooled  somewhat  on  the  way,  is  further  baflled 
and  cooled  before  it  is  allowed  to  reach  the 
atmosphere.  Of  the  descriptive  statements  here 
made  not  a  single  one  holds  true  for  all  auto- 
mobile engines.  Those  which  come  nearest  to 
representing  universal  practice  refer  to  the  use 
of  a  carburetor  operated  by  suction  from  the 
engine  and  to  the  ignition  of  the  fuel  mixture 
bv  means  of  an  electrically  generated  spark. 
The  world-wide  demand  for  an  automobile  en- 
gine in  which  liquid  fuels  less  volatile  and 
costly  than  gasoline  may  be  used  with  equal 
facility  already  foreshadows  the  eventual  dis- 
appearance of  the  carburetor  operated  by  engine 
suction,  a  more  positive  and  more  accurately 
predetermined  preliminary  action  upon  the  less 
volatile  fuels  being  required  to  make  them 
readily  inflammable  in  the  cylinders  when  the 
engine  is  cold  and  under  other  adverse  condi- 
tions of  operation,  as  are  bound  to  obtain  in 
practice  occasionally. 

Fig.  4  shows  a  typical  automobile  engine 
equipment.  With  regard  to  the  very  numerous 
variations  in  desim  and  details  of  construction 
see  Automobile  Engine ;  Aeroplane;  Motor 
Boat. 

The  equipment  for  the  starting  and  control 
of  automobile  engines  has  undergone  a  continu- 
ous development;  the  control  mostly  through 
the  imprqycment  of  carburetors,  the  starting 
mainly  since  1910  and  in  conjunction  with  the 
gradual  adoption  of  electric  lighting  for  auto- 
mobiles, the  practicability  of  electric  light- 
ing for  vehicles  being  in  turn  determined 
by  the  perfecting  of  Tungsten  filaments 
for  electric  incandescent  lamps,  as  the 
older  filaments  were  unable  to  withstand  shocks 
and  vibration  long  enough.  The  improve- 
ment   of    carburetors    has    had    three    main 


objects:  To  obtain  the  best  and  most 
economical  mixture  at  all  degrees  of  throttling, 
to  permit  the  use  of  benzol  and  of  the  gasoline 
of  higher  specific  gravity  which  in  the  course 
of  the  years  has  become  the  only  kind  available 
in  large  quantities  in  the  market,  and  to  make  it 
possible  to  accelerate  an  engine  rapidly.  The 
method  adopted  has  been  singularly  restricted 
to  modifying  the  channels  through  which  suc- 
tion from  the  engine  reaches  a  carburetor  and 
the  atmosphere,  separate  mechanical  means  for 
varying  the  fuel  feed  rate  being  rarely  tried. 
Details  of  this  development,  by  which  remark- 
able results  have  been  accomplished  by  a  very 
difficult  route,  are  given  under  Automobile 
Engine. 

For  many  years,  starting[  of  the  automobile 
engine  was  accomplished  universally  by  turning 
a  crank  applied  to  the  free  end  of  the  crank- 
shaft —  nearly  always  at  the  front  of  the  motor 
car,  and  this  is  still  the  method  employed  in 
cars  of  limited  pretensions  to  luxurious  equip- 
ment as  well  as  in  most  motor  wagons  and 
trucks.  This  crank  grips  only  in  one  direction 
of  rotation  and  has  an  automatic  spring  release. 
In  some  cases  a  special  safety  clutch  is  inter- 
posed to  protect  the  operator  against  reverse 
rotation  of  the  crank,  as  may  occur  if  ignition 
of  a  fuel  charge  takes  place  prematurely  in  one 
or  more  of  the  engine  cyUnders.  They  are 
similar  to  those  used  for  hoists  and  other  ma- 
chine!^ subject  to  reverse  movements,  but  are 
losing  importance  for  automobiles  with  the  gen- 
eral introduction  of  engine-starter  devices. 

As  the  operation  of  a  starting  crank  involves 
a  physical  effort  which  can  become  onerous  in 
cold  weather  or  when  carburetion  and  ignition 
are  not  in  perfect  order,  and  is  on  the  whole 
inelegant  and  inconvenient,  man^  methods  for 
starting  the  engine  have  been  tned  (see  Auto- 
mobile ENciNE).  The  simplest  of  these  is  em- 
ployed in  practice  in  conjunction  with  a  starting- 
crank  equipment  and  consists  in  turning  the 
timing-lever  of  the  ignition  equipment,  thereby 
producing  sparks  which  may  ignite  explosive 
charges  remaining  in  one  or  two  of  the  cyl- 
inders after  the  last  previous  operation  of  me 
engine.  But  this  method  is  not  dependable. 
The  more  radical  and  reliable  methods  consist 
in  (1)  a  mechanical  connection  enabling  the 
driver  to  turn  the  engine  shaft  without  leaving 
his  seat,  (2)  arrangements  for  storing  com- 
pressed air  and  by  its  release  turning  the  crank- 
shaft, and  (3)  arrangements  for  turning  the 
crankshaft  (often  from  the  rim  of  the  flywheel) 
by  means  of  a  small  electric  motor  receiving 
current  from  an  electric  storage  battery  which 
has  previously  been  charged  from  the  engine 
by  means  of  a  generator  or  from  an  independ- 
ent source  of  current.  The  compressed-air 
engine-starter  arrangement  is  used  mostly  in 
France  but  is  giving  way  to  the  electric  method. 
Fig.  5  shows  a  diagram  of  one  of  the  many 
electrical  arrangements,  which  additionally  sup- 
ply current  for  electric  lamps. 

Power  Transmission. —  The  typical  mechan* 
ical  power  transmission  mechanism  of  a  motor 
car  comprises  the  clutch,  the  gearset,  the  drive 
shaft  with  universal  joints,  a  bevel  gear  and  a 
differential  gear  mounted  at  the  middle  of  the 
rear  axle  and  keyed  to  wheelshafts  which  are 
again  keyed  at  their  outer  ends  to  the  hubs  of 
the  road  wheels.    A  transmission  set  less  used 
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for  motar  cars  but  more  for  motor  wagons  and 
trucks  comprises  the  clutch,  the  gearset,  the 
bevel  gear  and  differential  on  a  transverse 
countershaft  near  the  middle  of  the  vehicle,  a 


The  brake  type,  which  is  rare,  is  similar  to 
rear  wheel  brakes,  comprising  either  two  semi- 
circular segments  arranged  to  be  expanded 
against  the  flywheel  rim  or  a  steel  band  con- 
tractible  on  a  drum  secured  to  the  face  of  the 
flywheel  It  is  mostly  used  in  Europe,  especially 
in  German  cars. 


Pig.  5. —  Diagram  showing  an  arrangement  of  electric  wiring 
for  obtaining  ignition  of  fuel  charges,  lighting  of  vehicle 
by  incandescent  lamps,  operation  of  electric  alums  and 
starting  of  the  engine  by  the  co-ordinated  operation  of  a 
generator,  a  magneto,  a  storage  battery  and  a  dry  cell 
battery. 

Sprocket  pinion  at  each  end  of  the  countershaft, 
a  chain  from  each  pinion  to  a  sprocket  wheel 
on  each  road  wheel.  In  motor  trucks  a  worm 
gearset  often  takes  the  place  of  the  bevel  gear- 
set,  being  better  adapted  for  effecting  a  large 
reduction  of  the  rotary  speed  of  the  wheel- 
shafts,  while  less  suitable  for  motor  cars,  caus- 
ing more  resistance  against  coasting  and  other 
movements  of  the  vehicle  for  which  engine 
power  is  not  applied.  Other  variations,  known 
as  internal  ^ear  drive  and  compound  rear  axle 
gear  reduction,  are  referred  to  under  Motor 
Trucks.  All  other  methods  for  transmitting 
the  power  are  exceptional. 

The  clutch  may  be  of  the  friction  cone  type, 
the  brake  type  or  the  plate  tvpe,  the  latter  hav- 
'lich  may  be  lubricated 


Pig.  7. —  A  single-plate  clutch. 


Fig.  7  shows  a  plate  clutch  with  one  plate. 
Fig.  8  one  with  many,  half  of  which  are  secured 
to  rotate  with  the  flywheel  of  the  engine  and 
the  alternate  ones  with  the  clutch  shaft.  The 
plates  in  clutches  operating  without  lubricant 


ing  few  or  many  plates  whi( 


Pig.  6. —  Sheet  steel  cone  clutch  for  light  car. 

or  dry.    Types  rarely  employed  are  the  hydrau- 
lic and  the  pneumatic. 

Fig.  6  shows  a  cone  clutch  arranged  to  cen- 
tre itself  automatically  in  the  flywheel. 


Pig.  8. —  A  multiple-plate  dutch. 


are  generally  made  of  other  materials  than  steel 
or  bronze,  or  alternate  plates  are  of  metal  and 
the  intervening  plates  of  composition  material. 
Frequently  the  clutch  as  well  as  the  gearset 
is  so  encased  as  to  form  a  rigid  unit  with  the 
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engine  (Fig.  9),  and  the  enlarged  *umt  power 
plant*  so  formed  is  then  often  mounted  in  the 
automobile  frame  with  support  at  only  three 


Fig.  9. —  A  six-cylinder  unit  power  plant. 

points  (or  four  points  of  which  two  are  very 
close  together),  with  the  object  of  preventing 
any  twisting  or  other  deformation  of  the  frame. 


Fig.  10. —  Transmission  showing  operation  of  dutch,  reverse 
and  brake  pedals. 

which  may  be  caused  by  the  roughness  of  roads, 
from  reaching  and  affecting  the  alignment  of 
engine,  clutch  and  gear  shafts.     If  this  means 

^ ~~ ?1 


Pic.  11.**  Transmission  showing  gears  in  mesh, 

(also  serving  to  exclude  dust)  is  not  adopted, 
a  universal  joint  is  interposed  between  the 
clutch  and  the  gearbox. 


Figs.  10,  11  and  12  show  the  unit  power 
plant  and  the  equivalent  for  clutch  and  gearset 
used  in  the  most  popular  small  motor  car  con- 
struction. It  operates  with  a  planetary  gear  and 
provides  one  radical  gear  reduction  for  use  at 
the  starting  of  the  car,  for  reversing  and  for 
conditions  requiring  a  maximum  of  driving 
power  (torque)  at  the  road  wheel  rims.  For 
all  other  conchtions  the  rotary  speed  of  the 
engine  is  continued  without  reduction   to  the 


Fig.  12. —  Thcrmo-syphon  cooling  system. 


bevel  gear  on  the  rear  axle,  where  it  is  reduced 
in  the  proportion  of  one  to  four,  approximately. 
With  this  important  exception  the  typical  gear- 
set  follows  more  or  less  closely  die  design 
shown  in  Fig.  13,  representing  a  gearbox  (and 
clutch)  with  three  forward  gearspeeds  and  a 
reverse.  For  many  large  motor  cars  and  heav>' 
motor  trucks  four  forward  gearspeeds  are  used 
The  methods  by  which  gears  are  shifted 
have  undergone  considerable  change  in  recent 
years.  The  shifting  lever  and  quadrant  which 
were  formerly  on  the  outside  of  the  motor  car 
body  are  now  inside  of  it  as  shown  in  Fig.  14, 
the  change  being  a  result  of  the  general  adop- 
tion of  *lef  t  side  drive,*  or  changing  the  driver's 


Fig.  13. —  Typical  S-speed  gearset  (with  one-plate  dutch  in 
front  and  transmission  brake  at  the  rear)'.  Operating 
levers,  at  top,  shown  in  part  only. 

seat  from  the  right  to  the  left  side  of  the 
vehicle.  A  long  development  in  control  of  gear- 
shifting,  from  ^progressive*  to  ^selective*  is 
described  in  most  books  on  the  subject  but  is 

Eassing  into  the  remoter  sphere  of  mechanical 
i story.  Similarly  the  gradual  improvement  in 
shifting  forks  and  jaw  clutches  in  the  gearbox. 
A  very  recent  development  is  a  construction  by 
which  all  gear  wheels  remain  in  mesh,  excepting 
the  reverse,  the  main  object  being  to  reduce 
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the  amount  of  skill  required  for  smooth  and 
silent  operation,  all  clash  of  gear  wheels  being 
avoided.  The  latest  omnibuses  in  Paris  are 
equipped  with  gearboxes  of  this  type. 


r 

Ji 

mI 
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Pig.   14. —  Cab  of  a  Motor  Car,  showing  inside  driving  con- 
trol ("  left  side  drive")  and  the  Instrtunent  Board. 

To  have  spur  gears  operate  silently  the  first 
requirement  is  the  accurate  involute  cut  of  the 
gear  teeth,  perfected  by  grinding  and  polish, 
and  great  improvement  in  milling  machines 
has  been  necessary  to  effect  the  smooth  running 
and  small  wear  of  the  gears  with  which  the 
motoring  public  is  now  familiar.  Another  re- 
quirement relates  to  the  circumferential  speed 


Pic.  15. —  Front  view  of  aluminum  gearbox  moimted  sepa- 
rately in  vehicle  frame. 

of  the  gear  wheels,  which  should  be  as  small 
as  possible  to  reduce  the  humming  noise  of  the 
mesh.  To  reduce  the  diameters  of  the  gears 
accordingly  and  yet  have  the  teeth  (whose  di- 


mensions are  reduced  in  the  same  proportion) 
strong  enough,  the  use  of  very  strong  alloy 
steel  in  gears  has  been  necessary,  calling  for  a 
specific  development  of  nietallurgical  science  and 
the  exercise  of  painstaking  judgment.  For,  if 
the  gear  teeth  are  made  too  small,  the  pressure 
upon  lubricants  becomes  so  large  as  to  squeeze 
them  out,  thereby  increasing  friction  and  wear, 
and  if  the  teeth  are  broadened  to  avoid  this 
consequence  the  movements  of  the  shifting 
forks  needed  for  changing  gear  become  larger 
than  desirable,  the  gearbox  longer  and  heavier, 
the  shafts  more  subject  to  vibration. 

Mainly  in  England  the  use  of  silent  chains 
(q.v.)  in  gearboxes  has  been  resorted  to  for 
overcoming  these  difficulties.  Resonance  of  the 
aluminum  box  containing  the  gears  is  also  to 
be  avoided,  so  the  material  is  thickened  and 
the  shaft  bearings  in  its  walls  are  made  as  long 
and  large,  to  postpone  wear  and  looseness,  as 
other  dimensions  permit.     The  exterior  of  an 
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Pig.  16. —  Universal  joint  formed  of  leather  and  metal  discs. 

aluminum  gearbox  mounted  separately  in  the 
frame  is  shown  in  front  view  in  Fig.  15. 

The  relations  existing  in  the  matters  of  fuel 
economy,  gear  speeds  and  gear  ratio,  con- 
venience in  driving,  vehicle  weightj  the  special 
qualities  of  the  engine  which  are  mdicated  by 
its  power  and  torque  curves,  form  a  subject 
on  which  the  opinions  of  engineers  differ,  not 
so  much  with  regard  to  the  mechanical  results 
of  a  given  set  of  conditions  as  with  regard  to 
the  question  of  what  results  are  most  desirable. 
The  answer  varies  greatly  with  the  purpose  of 
the  vehicle.  And  thus  a  great  variety  of  en- 
gines are  in  use,  weighing  from  15  down  tp  five 
pounds  per  horse-power,  having  a  maximum 
speed  from  800  up  to  4,000  revolutions  per 
minute  and  from  one  to  12  cylinders.  The 
gearbox  arrangements  vary  accordingly.  As  a 
rule,  the  larger  the  range  and  resources  of  the 
engine,  the  smaller  and  simpler  the  gearbox 
can  be,  for  given  working  conditions. 

Universal  joints,  drive  shafts,  bevel  gears 
and  differential  gears,  of  which  typical  examples 
are  included  in  preceding  illustrations,  are  me- 
chanical units  known  in  many  applications  out- 
side of  motor  cars,  but  in  these  they  reach  their 
most  refined  development.  Universal  joints 
formed  of  leather  disks  on  the  plan  shown  in 
Fig.  16  have  been  widely  tried,  with  the  object 
of  securing  silence  and  avoiding  lubrication  and 
wear,  as  well  as  the  exuding  of  oil  or  grease 
liable  to  occur  in  these  members  if  they  are 
entirely  metallic,  but  these  substitute  arrange- 
ments have  not  proved  durable  or  adapted  for 
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manufacture  on  a  large   scale  and  are  now 
seldom  used. 

Bevel  gears  have  been  so  refined  that  their 
mechanical  efficiency  reaches  95  to  96  per  cent 


Pig.  17. —  Spiral  bevel  gear  wheel  with  driving-pinion. 

when  new,  and  spiral  bevel  gears  of  the  type 
shown  in  Fi^.  17,  which  are  gaining  rapidly  in 
favor  for  high-class  construction,  are  almost 
silent  in  operation. 

The  differential  (typical  bevel  gear  with 
differential,  Fig.  18),  whose  function  is  to  allow 
one  driving  wheel  to  rotate  more  rapidly  than 
the  other,  as  is  necessary  when  the  motor  car 
turns,  causes  an  unsuitable  action  when  one  of 
the  driving  wheels  is  in  a  slippery  place  in  the 
road,  so  that  it  can  be  spun  around  rapidly 
with  less  resistance  than  required  for  starting 
its  mate.  The  engine  then  drives  this  wheel 
alone  and  traction  is  lost.  A  remedy  used 
little  for  motor  cars  but  widely  for  motor 
trucks  —  and  obligatory  for  European  army 
trucks  —  consists  in  a  locking  device  ^  which 
the  differential  can  be  made  inoperative.  To 
accomplish  the  same  purpose  more  completely 

in 


Pig.  18. —  Typical  ordinary  bevel  gear  motmted  on  casing 
of  differential  gear. 

and  conveniently,  differential  gears  have  been 
invented  in  which  the  differentiating  movement 
is  braked  by  hydraulic  or  mechanical  friction  or 
arranged  with  heUcal   gears  whose  diameters 


and  pitch  are  so  chosen  that  they  can  be  oper- 
ated in  one  direction  but  much  less  readily 
in  the  other.  Fig.  19  shows  a  sketch  of  a 
differential  of  this  nature  which  is  not  yet 
standard  but  is  not  uncommonly  preferred  to 
the  normal  type,  especially  for  motor  trucks. 

The  lubrication  of  the  transmission  elements, 
of  springs  and  shackles,  of  the  steering  gear, 
the  wheel  bearings,  etc.,  is  not  yet  developed 
to  a  system.  In  nearly  all  motor  cars  each 
casing  and  bearing  must  be  watched  separately 
and  provided  with  lubricant  separately  and  at 
irregular  intervals.  In  the  isolated  instances 
where  a  system  has  been  established,  it  begins 
with  the  engine.  As  it  is  recognized  that  the 
durability  of  the  mechanical  construction  de- 
pends greatly  upon  having  lubrication  attended 
to  unfailingly,  and  as  constant  (but  in  practice 
always  irregular)  attention  to  lubricating  in- 
volves a  large  share  in  the  work  of  caring  for 
a  motor  car,  a  universal  development  toward 
an  almost  automatic  and  complete  system  of 
motor  car  lubrication,  now  barely  inaugurated, 
is  widely  expected.  The  difficulties  lie  mainly 
in  rendering  it  unfailing,  so  that  no  false 
security,  with  the  attending  instances  of  seri- 
ous damage  to  parts,  may  be  the  result 

While  the  worm  gear  sets  and  internal-gear 
drives  are  occasionally  used  for  motor  cars, 
their  use  for  motor  trucks  and  electric  vehicles 
is  more  common. 

Transmission  by  chain  drive  from  a  coun- 
tershaft is  typical  for  motor  wagons  and  motor 
trucks  and  is  referred  to  under  these  heads 
below,  but  it  is  also  still  used  in  a  few  high- 
speed motor  cars,  especially  in  Germany,  hav- 
ing survived  from  the  time,  before  1905,  when 
it  was  the  most  widely  used  transmission  system 
for  motor  vehicles  of  all  classes.  It  does  not 
differ  in  principle  from  the  chain  drive  used 
for  bicycles. 

Electric  transmission  from  an  automobile 
engine  has  been  frequently  tried  for  motor 
cars  and  motor  trucks  but  has  never  gained 
adoption  for  regular  and  extensive  manufac- 
ture. As  it  admits  of  dispensing  with  the  shift- 
ing of  gears  and  can  easily  be  adapted  to  the 
dnving  of  all  four  wheels,  however,  it  is  con- 
stantly taken  up  again,  in  one  place  or  another, 
when  developments  or  discoveries  in  electric 
science  or  machinery  seem  to  promise  new  and 
superior  results.  As  the  features  of  greatest 
special  interest  in  these  vehicles  are  electrical 
and  no  type  of  motor  car  or  motor  truck  with 
electric  transmission  is  yet  widely  established 
industrially,  descriptions  of  the  most  recently 
developed  systems  of  this  order  (represented  in 
the  United  States  by  the  Entz  transmission,  in 
England  by  the  gas-electric  omnibuses  operated 
mainly  in  Manchester,  and  on  the  continent  by 
the  Balachowski  &  Caire  gas-electric  trucks) 
are  given  under  Electric  Vehicles. 

Hydraulic  transmissions  exist  sporadically  in 
experimental  motor  cars  and  are  used  in  a 
few  motor  truck  constructions,  such  as  the 
Manly  (American-La  France)  in  the  United 
States,  the  Hele-Shaw  in  England,  the  Hugo 
Lentz  in  Germany  and  France,  and  the  im- 
proved Janney- Williams  (Delaunay-Belleville) 
in  France.  As  they  are  not  yet  important  in  the 
automobile  industry  and  the  principles  employed 
in  them  are  similar  to  those  applied  more 
extensively  and  typically  for  hydraulic  marine 
steering  gears  and  other  hydraulic  machinery. 
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Fic.    19.- —  EHS^entia)  guaj  deigned  to  uisurL"  traction  on    slippery  rood^.  „  Mostly  used  for  rnotor  tnicks. 


descriptions  or  explanations  of  hydraulic  motor 
vehicle  transmissions  are  given  under 
Hydrauuc  Machines. 

Vehicle  Springs. —  No  adequate  understand- 
ing of  the  requirements  in  vehicle  springs  for 
motor  cars  can  be  plained  without  a  compre- 
hensive study  including  not  only  spring  mate- 
rials and  spring  design  but  also  tne  relations 
of  the  spnng  action  to  the  auxiliary  action 
obtained  from  resilient  wheel  tires,  to  the 
length  of  the  wheelbase  of  the  vehicle  (the  dis- 
tance between  axles),  to  the  distribution  of 
weight  between  axles,  to  the  average  and  maxi- 
mum speeds  requirea  of  the  Car,  to  the  nature 
of  the  roads  over  which  it  is  most  likely  to 
travel  and  to  several  minor  factors.  On  the 
whole  experimentation  has  dictated  the  develop- 
ment, and  all  *^springing*  is  a  compromise 
among  more  or  less  conflicting  requirements. 
As  the  object  of  "springing®  in  general  is  to 
permit  the  wheels  and  axles  to  bounce  over 
the  inequalities  of  a  road  surface  without  com- 
municating severe  shocks  or  much  up-and-down 
movement  to  the  vehicle  frame  and  body,  and 
the  springs  for  this  purpose  should  be  as  flex- 
ible as  practicable,  and  as,  on  the  other  hand, 
very  flexible  springs  oscillate  with  great  ampli- 
tude after  a  shock,  and  such  oscillations  in  turn 
are  liable  to  react  upon  the  frame  and.  body, 
the  technical  effort  in  spring  design  is  largely 
concentrated  upon  the  problem  of  moderating 
the  rebounds  and  oscillations  of  vehicle  springs 
which  are  flexible  and  lively.  Flexibility,  life 
and  strength  are  combined  in  the  springs  by 
using  special  alloy  steel  for  the  spring  leaves, 
by  having  each  spring  made  of  manv  thin 
leaves  rather  than  a  smaller  number  of  thick 
ones  (this  permitting  a  reduction  of  their 
length)  and  often  by  using  springs  which  do 
not  only  bend  but  also  rock  around  a  pivot  near 
their,  middle  (cantilever  springs).  The  nature 
of  the^  cantilever  spring,  being  a  type  almost 
exclusively  used  for  motor  cars,  is  illustrated  in 
Fig.  20. 


The  use  of  coil  springs  in  lieu  of  leaf  springs 
has  often  been  attempted  •  but  has  never  yet 
become  general,  except  for  auxiliary  purposes, 
mainly  because  this  type  of  spring  does  not  in 
itself  possess  lateral  stability  and  therefore 
must  be  specially  braced  to  prevent  the  motor 
car  body  and  frame  from  swaying  from  side 
to  side.  The  means  adopted  for  moderating 
rebound  and  oscillations  take  the  form  of  aux- 
iliary devices  which  can  be  coil  springs  whose 
{)eriods  of  oscillation  differ  from  those  of  the 
eaf  springs  and  thereby  break  up  the  harmonic 
sequence  of  movements,  but  usually  they  are 
based  on  mechanical  or  hydraulic  friction 
and    are    called    rebound    checks    or    shock 


Fig.  20.—  Top  view,  side  view  and  two  cross-sectional  views 
of  cantilever  spring  in  its  relation  to  a  motor  car  frame. 

absorbers.  But  for  motor  cars  intended  for 
speeds  higher  than  20  miles  per  hour  satisfac- 
tory results,  securing  both  comfort  for  occu- 
pants and  safety  for  the  vehicle  structure,  are 
not  considered  to  be  obtained  without  the  addi- 
tional equipment  of  pneumatic  tires  for  the 
vehicle  wheels. 

Most  of  the  elements  in  the  springing  of 
motor  cars  are  also  used  for  other  classes  of 
motor  vehicles  and  in  part  for  ordinary  horse- 
drawn  carriages  and  for  railway  cars  and 
coaches.  ^  To  avoid  repetition  more  detailed 
information  will  therefore  be  found  under 
Vehicle  Springs;  Springs;  Rebound  Checks; 
Shock  Absorbers;  Rubber  Tires.  j 
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Rear  Axles  are  built  up  from  cast  and 
pressed  steel  sections  on  me  plan  typically 
shown  in  Fig.  21.     The  many  variations  and 


Pig.  21. —  One  side  of  typical  rear  axle,  with  brake  drtixn  (on 
the  wheel)  and  braJce-operating  bars. 

the  distinction  between  axles  with  ^floating* 
and  **semi-floating*  wheel  shafts  are  elucidated 
in  textbooks.  Both  types  give  excellent  results 
when  materials  and  other  mechanical  details, 
such  as  bearings  and  the  provisions  for  lubri- 
cation, are  smtablc.  Front  axles  are  drop- 
forged  from  one  piece  of  steel  into  shapes 
such  as  shown  with  steering  knuckles  and  drag- 
link  added  in  Fig.  22.  The  two  types  indicated 
in  Fig.  23  represent  preferred  American  and 
European  practice,  respectively,  in  front  axles. 
To  convey  the  drivmg-thrust  from  the  rear 
axle  of  a  motor  car  to  its  frame  it  was  up 
to  about  1912  universally  considered'  neces- 
sanr  to  employ  thrust  rods,  often  termed  radius 
rods,  extending  from  the  axle  to  some  portion 
of  the  frame  near  its  middle,  and  in  the  power 
transmission  system  a  detail  of  kindred  nature 
is  a  torsion  rod  or  tube  serving  to  prevent  the 
power  thrust  upon  the  teeth  of  bevel  gears 
from  skewing  the  axle  and  causing  uneven 
riding  of  the  frame  and  body  on  the  springs. 
Torsion  rods  or  bars  are  still  generally  used, 
and  in  many  cases  the  thrust  rods  and  the 
torsion  rods  are  combined  in  the  form  of  a 
tubular  casing  for  the  drive  shaft,  forking  into 
two  branches  at  the  front  end.     Figs.  2  and 


Pig.  22. —  Tyincal  front  axle,  with  steering  knuddes  and 
drag  link. 

24  show  typical  constructions  for  these  pur- 
poses. In  recent  years,  however,  it  has  been 
found  practicable  to  transmit  the  driving  effort 


through  the  vehicle  springs,  and  to  omit  special 
braces  for  absorbing  torque  reaction,  in  which 
case  the  construction  may  be  such  as  shown 
in  Figs.  2  and  20.  For  small  cars  equipped  with 
cross  springs  only,  a  pair  of  radius  rods  con- 
verging toward  a  transverse  girder  at  the  mid- 
dle of  the  frame  is  generally  empl6yed  for  the 
front  axle  as  well  as  for  the  rear. 

The  Steering  Gear  of  motor  cars  typically 
comprises  the  arrangement  shown  in  Fig.  25  by 
which  the  front  wheels  are  turned  by  turning 
a  nearly  vertical  pivot  pin  forged  in  one  piece 
with  the  wheel  spindle,  the  turning  movement 
being  transmitted  from  the  wheel  most  directly 
actuated  to  its  mate  by  a  transverse  drag-link 
connecting  the  pivot  pins  and  provided  with 
adjustment  screws  and  nuts  to  secure  parallel- 
ism of  the  wheels  for  driving  straight  ahead. 
The  nature  of  the  linkage  (known  as  the  Ack- 


PiG.  24. —  Combined  torsion  tube  and  driving  strut  (show- 
ing also  q>herical  universal  joint  and  rear  end  of  gearbox). 

erman  steering  system  and  invented  for  use 
with  ordinary  vehicles  more  than  100  years 
ago)  causes  the  wheels  to  diverge  a  trifle 
forwardly  when  turned  — and  the  more  the 
more  they  are  turned  —  with  the  object  of  mak- 
ing one  wheel  turn  a  shorter  curve  than  the 
other,  as  required.  In  some  cases  the  pivot 
pin  is  formed  upon  the  axle  end  and  the  knuckle 
m  one  piece  with  the  wheel  spindle.  (Fig.  23). 
The  operating  mechanism,  as  shown  in  Fig. 
25,  actuates  a  wormwheel  (or  a  sector  of  a 
wormwheel)  by  means  of  a  worm  with  treble 
or  quadruple  thread  of  about  30  to  45  degrees 
pitcn,  and  the  steering  arm  keyed  to  the  worm- 
wheel  or  sector  is  thereby  turned  forward  or 
backward,   its   lower   end    describing   a    short 


Pio.  23. —  Typical  steering  knuckles,  Americao  aaJ  European  typ^  rmw^tSk^^f,  ^^f 
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arc.  This  end  is  jointed  as  in  Fig.  26  with  the 
rear  end  of  a  lengthwise  steering  rod  whose 
front  end  is  jointed  to  a  short  crank  arm 
on   the  pivot  pin  or  knudcle.     This  mechan- 


Pig.  25. —  Typical  steerinff  medimiiim  (with  interior  . 
tubes  tor  ignition  and  carburetor  control). 

ism  is  reversible,  as  the  worm  and  sector 
are  kept  well  lubricated  within  the  sub- 
stantial casing  enclosing  them,  and  the 
wheels  can  readily  be  turned  by  applying  force 
against  them  for  that  puri)ose.  But  in  some 
motor  cars,  and  in  a  majority  of  heavy  motor 
trucks  and  other  motor  vehicles,  a  square 
sc re wth read  takes  the  place  of  the  worm,  and 
a  large  nut  is  moved  obliquely  up  and  down  to 
actuate  the  steering  arm.  This  arrangement  is 
only  semi- reversible,  or  it  may  be  irreversible 
if  the  screwthread  is  of  low  pitch,  Tolts  re- 
ceived on  the  sides  of  the  front  wheels  on 
rough  roads  are  with  this  construction  trans- 
mitted only  in  slight  degree  to  the  driver's 
hands,  but  the  violence  of  stresses  to  which 
the  mechanism  is  subjected  from  wheel  rim  to 
steering  gear  is  correspondingly  greater.  These 
stresses  are  absorbed  to  some  extent  in  the 
buffer  springs  with  which  the  joints  of  the 
steering  rod  are  provided. 

In  some  types  of  motor  cars  and  in  very 
many  motor  trucks  the  steering  linkage  is  ar- 
ranged crosswise  of  the  vehicle,  which  arrange- 
ment is  modified  in  several  ways  and  can  have 
the  advantage,  if  the  front  vehicle  springs  must 
be  of  high  camber,  that  the  steering  action  is 
then  less  influenced  by  oscillations  of  these 
springs  than  when  the  steering  rod  runs  length- 


PlG.  26. —  Buffer  joint  between  steering  arm  and  steering  rod. 


Fifth-wheel  steerinfj,  as  standardized  for 
vehicles  drawn  by  animals,  is  scarcely  ever 
used  for  motor  vehicles  of  any  class,  excepting 
only  a  few,  mostly  electric,  in  which  a  fore- 


carriage  containing  the  whole  power  mechanism 
forms  a  separate  tmit  coupled  to  the  rest  of 
the  vehicle. 

Brakes. —  The  typical  system  of  brakes  for 
motor  cars  consists  of  service  brakes  operated 
by  a  pedal  and  emergency  brakes  operated  by 
a  lever  at  the  right  side  of  the  driver's  seat. 
The  lever  can  be  locked  in  any  position  given 
it  by  means  of  a  pawl  acting  against  a  notched 
quadrant  secured  to  the  car  frame,  and  the 
emergency  brakes  can  therefore  be  used  to  hold 
a  car  on  a  hill  unattended.  Linked  rods,  in- 
cluding an  ecualizer  bar  (shown  in  Fig.  2), 
transmit  movements  of  brake  pedal  and  lever, 
separately,  to  brakes  acting  on  drums  secured 
to  the  driving  wheels.  Usually  (Fig.  27)  the 
service  brakes  are  brake  shoes  (faced  with 
friction  fabric)  which  are  forced  by  the  turn- 
ing of  a  cam  against  the  inside  of  the  drum, 
and  the  emergency  brakes  are  steel  bands  lined 
with  special  brake-surfacing  material,  which 
are  contracted  by  a  similar  cam  action  against 
the  outside  of  the  drum.  To  permit  the  cooling 
of  the  drum,  the  latter  is  in  some  cases  widened 
and  the  emergency  brakes  are  made  like  the 
service  brakes  and  act  side  by  side  with  them, 
both  sets  on  the  inside  of  the  drums.  In  many 
European  cars  and  some  American  ones,  the 
service  brake  is  single  and  is  mounted  upon 
the  transmission  as  in  Fig.  13,  usually  upon 
the  gear  shaft  just  behind  the  gearbox  and  in 
front  of  the  universal  joint  connecting  with 
the  drive  shaft.  In  connection  with  this  con- 
struction, the  emergency  brakes  are  expansion 
brakes  in  the  rear  wheel  drums.  The  use  of 
brakes  on   all   four  wheels  is  practised  on  a 


Pig.  27.- 


-  Brake  drum  with  service  brake  interiorly  and 
emergency  brake  exteriorly. 


few  makes  of  cars  in  England  and  occasionally 
on  a  racing  car,  the  systems  used  in  each 
case  being  oescribed  in  the  larger  textbooks  on 
automobile  construction.  Hydraulic  brakes  are 
used  for  some  heavy  motor  trucks,  largely 
with  a  view  to  the  operation  of  such  vehicles 
on  long  declivities.  For  motor  cars,  hydraulic, 
pneumatic  and  electric  brakes  are  in  a  state 
of  development.  Patented  systems  exist  for 
utilizing  the  engine  as  a  brake  by  omitting 
fuel-charging  and  ig^nition  and  making  the  pis- 
tons work  against  air  charges  in  the  cylinders. 
But  these  ha/e  not  been  widely  adopted,  per- 
haps mainly  for  not  being  subject  to  finely 
graduated  control  of  the  braking  effect. 

Wheels. —  The  wheels  of  motor  cars  are 
either  wood  wheels  or  wire  wheels,  the  wood 
wheel  being  a  development  of  ordinary  vehicle        ^^^ 
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wheels  and  the  wire  wheel  of  bicycle  wheels, 
and  in  either  case  the  hub  is  adapted  to  be 
mounted  on  ball  bearings  or  roller  bearings, 
and  the  rim  is  arranged  to  receive  a  pneumatic 
rubber  tire.  For  construction  details  of  wheels, 
wheel  bearings,  wheel  rims  (now  usually  readily 
dismountable  and  called  ^demountable  rims,* 
a  corruption  of  French  dimontable) ,  and 
pneumatic  tires,  see  Wheels;  Ball  Bearings; 
Roller  Bearings;  Rubber  Tires. 

Motor  Car  Bodies. —  The  technical  develop- 
ment and  construction  of  carriage  bodies  has 
undergone  radical  changes  in  its  adaptation  to 
the  automobile  .  and  to  mass-manufacturing 
methods.  Wood,  steel  and  aluminum  are  all 
largely  used  for  the  framework  and  panels  of 
the  bodies,  with  a  growing  preference  for  sheet 
metal  work.  The  painting  which  was  at  first 
a  laborious  and  time-consuming  art  is  turned 
more  and  more  into  spraying  and  dipping  proc- 
esses followed  by  rapid  artificial  drying  by  hot 
air,  taking  place  while  the"  bodies  are  carried 
on  conveyor  belts  from  one  end  of  a  long  build- 
ing to  another,  and  the  atmosphere  in  the  build- 
ing is  carefully  filtered  to  exclude  dust.  Fend- 
ers and  engine  hoods  are  often  made  as  special- 
ties at  outside  factories. 

A  general  view  of  mechanism  and  arrange- 
ment of  an  elaborately  designed  motor  car  of 
the  «touring  car*  class  is  given  in  Fig.  28. 

Motor  Wagons.— The  chassis  of  motor 
wagons  are  frequently  almost  identical  with 
chassis  made  for  motor  cars  of  the  same  manu- 
facture. But  large  numbers  are  especially  de- 
signed for  delivery  of  merchandise  and  express 
wagon  work,  and  in  many  of  these  chassis 
power  transmission  is  of  the  chain-drive  type, 
the  vehicle  springs  are  less  flexible  than  for 
motor  cars  of  comparable  size,  and  wheels  are 
larger  and  are  shod  with  solid  rubber  instead 
of  pneiunatic  tires.  For  technical  details,  see 
Sprockets  ;  Sprocket  Chains  ;  Silent  Chains. 

Motor  Trucks.— The  principal  differences 
in  the  construction  of  chassis  for  motor  trucks 
and  those   for  motor  cars  are  the  following. 


speaking  in  general  and  with  reference  to  the 
preceding  account  of  conunon  motor  car  con- 
struction: The  engine  is  heavier,  slower  and 
larger,  the^  maximum  engine  speed  rarelv  ex- 
ceeding 1,500  revolutions  per  minute  and  fre- 
quently not  reaching  half  of  that  figure.  The 
general  type  of  engine  is  shown  in  Fig.  29. 
Self -starting  and  electric  lighting  equipments 
are  usually  omitted,  though  provision  is  often 
made  for  fitting  them  afterward  at  the  pur- 
chaser's option.  The  frame  is  usuallv  made 
of  industrial  iron  shapes  but  especially  designed 
pressed-steel  frames  are  gradually  displacing 
the  cheaper  construction.  The  frame  projects 
from  one  to  three  feet  in  front  of  the  front 
axle  and  as  far  to  the  rear  of  the  rear  axle  as 
necessanr  for  providing  load  space.  In  heavy 
trucks  from  three-fourths  to  eight-ninths  of 
the  load  is  carried  over  the  rear  axle,  (By 
this  system  the  cost  of  production  can  be  some- 
what reduced,  as  the  front  portions  of  trucks 
of  different  load  capacities  can  be  made  nearly 
alike,  but  the  better  manufacturing  practice 
tends  toward  providing-  a  complete  individual 
design  for  each  size  of  truck).  As  a  heavily 
loaded  platform  demands  a  broad  support  on 
the  vehicle  springs,  these  are  generally  of  the 
semi-elliptic  or  platform  type  at  the  rear  and 
are  often  supplemented  by  overload  springs 
(see  VEHia-E  Springs)  which  come  into  action 
only  when  full  load  is  carried  or  severe  shocks 
are  received  on  the  road.  Rebound  checks  and 
shock  absorbers  are  rarely  used.  Instead  of 
ball  bearings  or  roller  bearings  in  the  wheel 
hubs,  parallel  bearings  are  quite  generally  used, 
especially  in  Europe;  in  England  often  with 
floating  bushings  and  special  provisions  for 
keeping  lubricant  from  leaking  out.  Each  rear 
wheel  is  usually  shod  with  two  solid  rubber 
tires,  side  by  side,  known  as  twin  tires;  each 
front  wheel  with  a  single  solid  rubber  tire. 
Pneumatic  tires  in  front  or  on  all  four  wheels 
are  used  only  for  delicate  loads,  such  as  pianos, 
dynamite,  glass,  crockery. 

The  transmission  system  for  motor  trucks 


Fig.  28. —  General  arransemeat  of  an  elaborately  built  "touring  car"  with  12-cylind^  engine  (V-type),  ai>prouinately 
as  it  would  be  shown  by  a  lengthwise  cut  through  the  vehicle. 
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Pig.  29. —  General  type  of  motor  truck  or  omnibus  engine. 


is  sometimes  the  same  as  that  described  as  typi- 
cal for  motor  cars,  but  recently  worm  gear  sets 
arc  taking  the  place  of  bevel  gear  sets,  allow- 
ing more  gear  reduction  for  a  given  road  clear- 
ance under  the  middle  of  the  rear  axle  and 
being  credited   also  with   silent   running  and, 


Fig*  jo, —  Worm  gear  for  rtar  axle  drive  in  motor  trweks. 


for  heavy  work,  with  greater  durability.  Fig. 
30  shows  the  nature  of  a  worm  gear  as  used 
in  motor  trucks.  The  worm  may  be  either 
above  or  below  the  worm  wheel.  Further  de- 
tails are  ^iven  under  Gears  and  Worm  Gear- 
ma     Reliable   lubrication,   accurate  alignment 


and  suitable  end-thrust  bearings  are  conditions 
for  the  successful  use  of  worm  gears  in  motor 
vehicle  driving  systems.  A  general  view  of 
chassis  and  body  arrangements  of  a  motor  truck 
with  worm  drive  is  given  in  Fig.  31. 

Another  variation  of  the  ordinary  shaft 
drive  transmission  which  is  commonly  em- 
ployed in  motor  trucks  is  known  as  the  internal- 
gear  drive,  of  which  an  example  is  shown  in 
Fig.  32.  A  variation  less  commonly  yet  not 
infrequently  used  is  the  compound  rear  axle 
gear  by  which  two  pairs  of  spur  wheels  trans- 
mit the  rotary  movement  from  bevel  gear  and 
differential  to  the  wheel  shafts  within  the  rear 
axle  housing,  in  order  to  effect  a  reduction  of 
speed.  But  chain  drive,  without  casing  for  the 
chain,  is  still  the  type  of  transmission  most 
numerously  represented  in  this  class  of  vehicles, 
the  general  construction  af  it  being  the  same  as 
for  motor  wagons.  Radius  rods  for  transmit- 
ting the  driving  thrust  to  the  truck  frame  are 
always  used  with  this  drive  and  are  arranged 
to  be  lengthened  or  shortened  by  a  screwthread 
adjustment  in  order  to  adjust  the  distance  be- 
tween sprocket  wheels  and  thereby  compensate 
for  wear  of  the  chain.  Roller  chains  are  gen- 
erally used.     See  Sprocket  Chains. 


FlQ.  31<. — ^QUamM  and  body  arrangements  of  motor  tnick  with  worm  drive. ,  Shown  as  cut  through  lengthwise. 
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The  remaining  classes  of  automobile  vehicles, 
which  are  dealt  with  in  other  articles,  are  the 
following:  Electric  trucks  and  wagons  (see 
Electric   Vehicles)  ;    electric   carriages    (see 


to  ignorance  of  suitable  methods  for  varying 
the  fuel  feed  and,  in  lesser  degree  to  ignition, 
by  hot  tube  or  defective  electric  apparatus. 
Unreliability  at  any  speed,  due  to  poor  cast- 


PiG.  32. —  Chassis  with  internal-gear  drive  for  motor  truck. 


Electric  Vehicles)  ;  steam  trucks  (see  Steam 
Vehicles)  ;  steam  carriages  (see  Steam  Ve- 
hicles). 

Marius  C.  Krarup. 
AUTOMOBILE  ENGINE.  Historically 
and  mechanically  the  automobile  engine  is  de- 
rived from  the  stationary  and  marine  gasoline 
engines  developed  before  1890.  (See  Inter- 
nal Combustion  Engine;  Gasoline  Engine). 
These  were  either  4-cycle  or  2-cycle  engines, 
and  automobile  engines  were  developed  on  both 
plans,  though  very  unequally.  Gottlieb  Daim- 
ler and  Karl  Benz  selected  the  4-cycle  type  for 
the  small  and  experimental  vehicles  built  by 
them  in  1884,  1885  and  1886.  from  which  the 
first  automobile  constructors  in  France  received 
their  inspirations,  and  when  France  soon  after- 
ward took  a  decided  lead  in  production  and 
design  the  2-cycle  engine  was  neglected  by  the 
majority  of  engineers  in  the  matter  of  develop- 
ing it  for  vehicle  work.  It  continued  in  favor 
for  small  motor  boats  in  England  and  America, 
received  the  benefits  of  the  rapid  improvements 
in  materials  and  production  methods  extending 
to  all  classes  of  hydrocarbon  engines,  and  every 
now  and  then  it  has  been  taken  up  for  use  in 
automobiles.  But  in  nearly  every  instance  of 
this  sort  it  was  eventually  abandoned  again, 
falling  behind  the  4-cycle  type,  to  whose  im- 
provement by  far  the  larger  resources  were 
devoted.  The  common  prototype  of  the  class 
of  enp:ine  primarily  to  be  considered  is  thus 
the  single-cylinder,  4-cycle  engine  described 
and  illustrated  under  Gasoline  Engine^  Sta- 
tionary. By  taking  note  of  the  defiaencies 
for  vehicle  work  wnich  cropped  out  from  the 
moment  it  was  applied  for  this  new  purpose 
and  by  following  the  efforts  made  for  remov- 
ing these  shortcomings,  one  arrives  at  length 
to  any  and  all  of  the  types  now  in  use,  each 
type  representing  originally  some  variation  in 
judgment  with  regard  to  the  relative  import- 
ance of  different  requirements  or  the  means 
for  meeting  them.  In  the  prototype  of  auto- 
mobile engines  the  following  shortcomings  were 
immediately  appafent:  The  great  weight,  due 
to  thick  castings,  large  flywheel,  large  water 
tank  and  water  supply.  Violent  shaking  and 
vibration,  due  to  single-cylinder  design  and  un- 
balanced mass  of  piston,  connecting-rod  and 
crankarms  and  crankpin  of  the  engine  shaft. 
Failure  to  operate  at  more  than  one  speed,  due 


ings,  wrong  composition  and  weak  compression 
of  the  ■  explosive  charges,  overheating,  failing 
lubrication.  Small  and  irregular  power  develop- 
ment, due  to  overheating,  low  maximum  speed, 
small  valve  ports  and  gas  conduits,  poor  com- 
position of  fuel  mixture.  Noise  and  odor  of  ex- 
haust, due  to  single-cylinder  design,  incomplete 
combustion  of  explosive  mixture  and  unsuitable 
mufflers.  Noise  of  engine  and  cam  gears,  due 
to  unbalanced  mass  of  rotating  and  reciprocat- 
ing parts,  poor  design  and  cut  of  die  gears. 

As  the  construction  having  these  fauhs  rep- 
resented the  best  knowledge  of  its  day,  it  could 
be  improved  only  by  degrees,  in  the  measure 
as  knowled^  grew  among  designers  and  skill 
and  production  facilities  were  developed  in  the 
industries  supplying  new  materials  and  machin- 
eiy.  When  one  fault  was  alleviated  another 
one  was  often  aggravated  by  the  remedy.  Sav- 
ing weight  bv  usin^  a  smaller  fl>nvheel,  for 
example,  made  sharang  and  vibrations  worse 
and  starting  of  the  engine  more  laborious  and 
uncertain.  Reduction  of  the  water  supply  made 
overheating — with  dwindling  of  power  and  seiz- 
ure of  pistons — for  a  long  period  a  most  com- 
mon trouble,  and  while  radiators  were  at  once 
devised  to  take  care  of  excess  heat  th«  im- 
provements in  carburetors  and  ignition,  result- 
ing in  more  power  and  higher  speed  kept  the 
generation  of  surplus  heat  ahead  of  the  radia- 
tor improvements  and  other  improvements  for 
checking  it.  In  more  recent  days,  larger  valve 
ports  and  lengthened  piston  stroke  doubled  and 
trebled  the  engine  speed  and  power  that  could 
be  obtained  from  a  cylinder  of  a  given  bore, 
but  resulted  also  in  the  return  of  vibration  and 
difficulties  in  effecting  ignition  and  lubrication 
rapidly  enough,  and  these  reverting  troubles 
had  to  be  remedied  in  turn  by  further  lighten- 
ing and  finer  balancing  of  reciprocating  parts 
as  well  as  by  subtle  changes  in  valve  and  cam 
shapes  and  settings,  so  as  to  get  combustion 
started  and  finished  to  best  advantage,  before 
a  practical  gain  in  engine  values  could  be  re- 
alized from  the  increased  speed  and  power.  To 
be  able  to  operate  this  improved  engine  slowly 
and  with  small  fuel  charges  as  well  as  rapidly 
and  with  full  charges  is  still  an  object  to  be 
realized  in  the  same  degree  that  was  attained 
in  the  heavier,  larger  and  slower  engines  which 
preceded  them  in  the  evolution. 

These     instances     of     correlation     among 
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Pi«.  4  —  Tjrpical  1917  4-cytiiider  Motor  Car  Bngine,  with  Electric  Starter  and  promioii  for  heatinc  the  carbarator.    Left 
and  richt  side  Tfews.    Omitted:  Radiator  and  its  connection  to  waterpipe  at  top  and  to  centrifugal  pump  below  (to 
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merits  and  defects -^  out  of  many  that  could 
be  mentioned -^  are  characteristic  of  the  auto- 
mobile engine  as  an  organism  in  which  success 
or  failure  comes  from  harmonious  interaction 
among  all  mechanical  features  as  much  as  from 
the  desi^  and  peculiarities  of  any  of  them. 
Carburation,  fuel  induction,  ignition,  compres- 
sion, combustion  and  expansion  and  even  lubri- 
cation—  all  important  and  complicated  func- 
tions —  must  in  the  highest  type  pf  engine  often 
be  performed  several  thousand  times  each  min- 
ute and  each  time  in  a  preconceived  manner 
and  in  minutely  regulated  time  and  space  rela- 
tions of  one  to  another,  these  relations  varying 
moreover  according  to  the  engine  speed. 

Evolution  of  the  automobile  engine  has  for 
the  re^ons  implied  in  these  facts  been  a  rapid 
succession  of  compromises  among  conflicting 
factors.  Many  advance  steps  have  at  first  been 
too  boldly  conceived  and  had  to  be  retraced 
to  wait  for  related  improvements  not  yet  ripe, 
at  the  time,  for  mechanical  realization. 

The  modem  single-cylinder  motorcycle  en- 
gine (see  Motorcycxe)  cooled  directly  by  the 
atmosphere  represents  the  simplest  engine  unit 
in  which  every  unsuitable  feature  of  the  sta- 
tionary ^soline  engine  prototype  has  been 
changed  in  kind  or  degree  to  gain  reliability 
and  meet  the  requirements  for  vehicle  work  on 
essentially  the  same  plan  that  has  been  followed 
for  automobile  engines,  although  the  urgent 
need  of  lightness  has  here  caused  the  adoption 
of  cooling  by  air  instead  of  by  water  and 
has  reduced  the  number  of  cylinders,  in  most 
cases,  to  one  or  two. 

For  automobile  engines,  on  the  other  hand, 
cooling  by  water  was  originally  found  so  much 
easier  to  manage  that  its  cost,  weight  and 
encumbrance  were  almost  universally  accepted 
as  a  lesser  evil  than  the  unreliability  thought  to 
be  inseparable  from  cooling  by  air  alone,  and 
only  one  American  manufacturer  of  motor  cars 
now  employs  the  latter  system,  using  forced 
air  draft  for  each  cylinder.  As  a  smallcylindcr 
is  more  easily  cooled  than  a  large  one  (having 
a  larger  surface  to  which  the  cooling  medium 
can  be  applied  in  proportion  to  its  volume  and 
capacity  for  heat  generation),  and  as  6,  8  and 
12-cylinder  motors  with  small  cylinders  are  gain- 
ing in  favor,  while  aluminum  is  also  coming 
into  use  as  an  engine  material  for  pistons 
and  cylinders  and  is  more  readily  cooled  than 
iron,  having  much  greater  conductivity  (see 
HtAT),  the  possibility  of  a  much  wider  adop- 
tion of  air  cooling  is  not  excluded,  especially  m 
conjunction  with  a  moderation  of  engine 
speed ;  for  example,  for  light  vehicles  for  which 
the  smallest  practicable  dimensions  of  a  four  or 
six  cylinder  engine  give  an  abundance  of  power 
without  pushing  the  engine  speed  to  the  attain- 
able maximum. 

Among  the  features  in  the  original  engine, 
of  which  no  trace  is  left  in  the  modern 
desi^s  shown  in  the  accompanying  illus- 
trations, the  surface-evaporation  carburetor, 
the  automatic  inlet  valve,  the  hit-and-miss 
speed  control  acting  by  blocking  the  ex- 
haust, and  the  hot-tube  ignition  were  those 
which  were  mostly  responsible  for  the 
immense  difficulties  in  utilizing  the  engine 
with  equal  facility  for  different  vehicle  speeds, 
different  loads  and  different  road  grades.  To 
change  the  constant-speed  engine  into  a  source 
of  variable  power,  with  the  amount  of  power 


and  the  rate  of  its  delivery  —  the  torque  and 
angular  speed  of  the  crankshaft  —  under  the 
required  instantaneous  control,  it  was  first  of 
all  necessary  to  revolutionize  the  carburetor. 
As  the  engine  is  the  heart  of  the  motor  car, 
so  the  carburetor  is  the  soul  of  the  engine. 
Theories  on  the  necessity  lor  complete  evapora- 
tion delayed  the  advent  of  the  float  chamber 
and  the  jet.  Years  followed,  during  which  the 
Krebs  diaphragm  or  a  sliding  sleeve  was  em- 
ployed to  secure  approximately  the  same  com- 
position of  the  explosive  mixture  at  one  engine 
speed  as  at  another,  the  spray  from  the  jet 
in  conjunction  with  a  butterfly  valve  in  the 
induction  pipe  having  already  made  it  possible 
to  vary  me  engine  speed  considerably.  But 
moving  parts  wore  at  their  bearings,  so  that 
adjustments  did  not  stay  true,  and  much  fine.r 
control  was  wanted.  The  whole  subsequent  de- 
velopment of  carburetor  mechanics  has  been 
divided  between  the  two  objects  of  securing  this 
fine  control  for  all  desired^  degrees  of  engine 
power  and  speed  (high  engine  speed  with  low 
torque  being  as  frequently  wanted  on  hard  and 
level  roads  as  maximum  torque  at  low  speed 
to  turn  the  crest  of  a  hill  without  gear  change) 
and  of  reconciling  it  with  the  constantly  de- 
creasing volatility  of  the  fuel  obtainable  m  the 
market  Increasing  number  of  cylinders  in  the 
engines,  all  to  be  supplied  from  the  same 
carburetor,  and  rapidly  increasing  maximum 
speed  of  tne  endues  due  to  other  advancement 
in  the  construction,  made  the  task  an  unceasing 
one.  Hereto  came  a  demand  for  rapid  accelera- 
tion or  ^'pick-up,*  also  to  be  complied  with.  The 
expedients  adopted  may  be  classified  in  groups 
mechanically,  but  are  so  variously  modified  and 
combined  in  the  several  hundreds  of  carburet- 
ors manufactured  for  the  market  that  no 
single  scientific  principle  has  been  demonstrated 
as  governing  the  control  of  carburation  when 
it  is  undertaken  on  the  basis  of  a  spray- jet 
from  which  a  variable  air  current  must  siphon 
the  fuel.  As  the  volume  of  the  liquid  gasoline 
should  be  only  about  one  eight-thousandth  part 
of  the  volume  of  air  with  which  it  is  mixed 
in  atomized  or  vaporized  form,  the  vari- 
able features  in  the  control  cannot  suc- 
cessfully be  applied  directly  to  the  flow  of 
the  liquid,  such  as  by  having  the  throt- 
tle reduce  or  enlarge  the  apertures  of  the 
jet,  but  must  be  applied  to  the  air,  its  course 
and  its  velocity,  and  the  air  current,  so  varied 
on  one  plan  or  another  which  has  been  found 
suitable,  must  cause  the  discharge  of  liquid 
to  be  varied  in  proportion  to  the  volume  of  air 
used.  The  greatest  difficulty  arises  from  the 
fact  that  an  air  current  of  doubled  volume 
siphons  much  more  than  double  the  amount  of 
fuel  from  an  ordinary  tubular  let,  and  com- 
pensation for  the  excessive  siphoning  action 
must  be  made.  Also,  when  the  air  current  is 
strong,  with  the  throttle  open,  and  the  engine 
cylinders  are  filled  up  completely  by  the  suction 
stroke,  the  compression  of  the  charge  becomes 
greater  than  if  the  cylinder  is  only  partly  filled, 
and  to  realize  the  best  fuel  economy,  the  highly 
compressed  fuel  mixture  should  be  leaner  than 
one  less  compressed.  To  compensate  for  this 
factor  special  devices  are  sometimes  employed 
which  admit  air  above  the  throttle  to  thin  the 
gas  mixture  at  the  engine  speeds  giving  the 
highest  torque.  The  ex|>edients  which  are  nor- 
mal features  in  the  carburetors  are  exemplified 
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on  the  constructions  shown  in  Figs.  1,  2,  3  and 
4,  and  are  briefly  explained  in  the  captions  for 
each  of  them.  In  order  to  produce  a  notice- 
ably rapid  acceleration  it  has  recently  become  a 
somewhat  general  practice  to  have  a  plunger 
connected  with  the  throttle  or  accelerator  lever 


with  poppet  valves  are  of  the  L-head,  the 
T-head  or  the  top-valve  type.  The  questions 
involved  in  the  designer's  choice  among  these, 
aside  from  cost  of  constniction  and  commercial 
expediency^  have  changed  in  the  course  of  years. 
Soimd  cyhnder  castings  were  hard  to  obtain 


Pig.  1. —  Sectional  views  of  widely  used  carburetor  of  French  deawn  in  two  patterns;  one  with  horisontal  delivery 
pipe  (to  the  left  in  illustration)  and  adapted  to  be  mounted  high  on  block-cast  ensinfe,  avoidins  exposura  of  pipe  and 
condensation  of  fuel  vapor;  other  with  vertical  delivery  pipe,  as  used  for  engines  providing  heating  by  water  or 
exhaust  gas  of  the  condiuts.  Larger  scale  view  (to  the  right)  of  auxiliary  ;et  for  "  idling  "  engine  and  fuel  reserve  for 
rapid  acceleration.  Main  jet  in  choke-tube  has  central  channel  fed  with  fuel  through  duct  J  from  float  dumber. 
and  annular  channel  fed  tlu'ough  same  duct  that  feeds  auxiliary  jet  8.  Latter  connects  with  atmosphere  at  top 
and  when  engine  is  operated  with  throttle  flop  open  fuel  in  auxiliarjr  jet  drops  low  and  suction  xmlls  air  into  annulsir 
channel  of  main  jet,  mixing  with  the  fuel  and  keeping  proportions  in  fuel  mixture  correct.  When  throttle  is  closed, 
suction  from  cylinder  acts  dose  to  aperture  of  auxiliary  jet  and  draws  a  relatively  rich  mixture,  as  required  for 
"  idling." 


in  such  manner  that  for  a  moment  after  the 
throttle  has  been  opened  to  cause  acceleration 
an  additional  air  current  is  sent  from  the 
plunger  pot  through  or  past  the  jet,  to  produce 
an  action  which  is  at  once  as  strong  as  that 
which  the  same  throttle  opening  otherwise 
gradually  causes  by  increasing  the  engine  speed. 


for  many  years,  with  intricate  coring  for  water 
jackets,  except  in  S3rmmetrical  shapes,  and  this 
factor  gave  the  preference  to  the  T-head  type 
before  the  top- valve  type  was  known.  It  is 
now  seldom  used,  the  art  of  casting  having 
advanced,  bringing  the  functional  factors  of 
tihe  engine  into  relatively  greater  importance. 


Pic.  2. —  Sectional  views  of  carburetor  of  Crerman  design.  At  left,  the  pattern  having  float  chamber  BB  surroundinfi 
the  dioke-tube  (venturi-tube) ;  in  middle,  larger  scale  view  of  obliaue  jet  {cc)  dipping  into  fud  supply  at  lower  end 
adapted  for  drawing  air  at  upper  end  to  mix  in  form  of  air  bubbles  with  ^>ray  of  fud  at  dd  when  throttle  is  open 
(it  IS  shown  dosed).  At  right,  same  carburetor  with  float  chamber  at  the  side,  as  preferable  if  used  for  heavy  fuels 
requiring  adjustment  of  the  float  to  raise  level  of  fuel  and  bring  it  nearer  to  spray  apertures  dd. 


The  arrangement  of  valves  and  valve-actuat- 
ing mechanicism  largely  determines  the  dimen- 
sions of  valves  that  can  be  used  for  a  cj^inder 
of  a  given  bore,  and  thereby  the  maximum 
engine  speed  under  load.  According  to  what 
arrangement    is    adopted,    automobile    engines 


These  functional  requirements  are  (1)  compact 
combustion  chamber  with  a  minimum  of  wall 
area  to  get  rapid  ignition  and  inflammation 
from  a  centrally  located  spark  plug  and^  full 
benefit  of  ^s  expansion  against  the  piston 
before  cooling  can  take  place  in  appreciable 
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degree;  (2)  large  valves  and  direct  passages 
for  fuel  charges  and  exhaust  gases,  these  beuig 
the  main  factors  in  ^volumetric  efficiency^ 
'which  is  the  abilitv  of  the  engine  to  take  in  and 
discharge  gas  witn  a  minimum  of  skin  friction 
and  vortex  action;  (3)  minimum  weight  of 
valve    mechanism,    to    reduce    vibration    and 


Pig.  3.—  Modorn  American  carburetor  of  design  mduding 
unusual  features.  Auxiliary  air  supplied  through  ports  un- 
covered at  hi0i  eni^e  speed  by  tubular  piston  P  moving  in 
cylinder  C  having  upper  and  lower  ports.  "  Meteriiu  pm  " 
M  attached  to  piston  P  by  ball  at  its  upper  end  but  £ree  to 
move  tttjward  as  gasoline  is  drawn  up  around  it  from  main 
jet  J.  the  dischari^  aperture  in  which  is  regulated  b^  the 
position  of  metering  pin  in  it.  Hot  air  hose  A.  Series  of 
holes  B  admit  main  supplv  of  air  to  cylinder  C,  the  air  passing 
through  annular  channel  around  spray-{et  H.  Lever  L 
f umiuies  adjustment  to  conform  with  sue  and  design  of 
engine  by  raising  or  lowering  jet  H,  thereby  changing  its 
relation  to  metermg  pin. 

noise;  (4)  accessibility  of  valves  and  valve 
seats,  to  facilitate  inspection  and  repair;  (5) 
minimum  formation  and  ready  removal  of 
carbon  deposits,  the  latter  being  due  mostly  to 
residues  from  incomplete  combustion  of  lubri- 
cating oil  on  the  cylinder  walls;  and  (6)  re- 
liable lubrication  of  the  valve  actuating 
mechanism. 


In  the  quest  for  a  small  engine  with  a  high 
maximum  power  and  a  wide  range  of  speed 
these  factors  are  all  of  importance,  and  it  is 
usually  admitted  that  the  top-valve  type,  with 
the  camshaft  located  on  top  of  the  Qrlinders, 
admits  of  the  highest  power  development, 
closely  followed  however  by  the  L-type  ar- 
ranged with  the  intake  valve  in  the  wing  and 
the  exhaust  valve  in  the  top  and  operated  by  a 
rocker  arm.  In  all  cases  tne  possibility  exists 
of  obtaining  equal  maximum  power  and  greater 
•flexibility®  in  operation  from  a  slightly  larger 
land  heavier  engine  with  relatively  smaller 
valves.  The  valve  timing  can  be  made  nearly 
correct  throughout  the  smaller  range  of  engine 
speeds.  Thus  the  L-type  with  both  intake  and 
exhaust  valves  in  the  wing  (and  each  of  them 
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Pig.  4.*-  Widely  «aed  American  carburetor  with  dash  control 

therefore  rather  small)  is  commonly  employed. 
A  modem  instance  of  the  T-tjrpe,  with  two  cam- 
shafts, for  a  6-cylinder  engine  of  high  class 
and  cost  is  shown  in  Fig.  5,  the  valve  tappet  rods 
being  encased  by  means  of  aluminum  covers  on 
both  sides.  Though  little  used  now,  this  t3rpe 
can  have  large  valves  and  high  speed. 

Fig.  6  shows  a  sectional  view  of  a  4-cylinder 
L-type  engine,  all  cylinders  cast  in  one  block, 
as  now  usually  done.  Fig.  7  shows  a  4-cylinder 
top-valve  engine  with  details  of  mechanism  in 
Fig.  8.    Fig.  9  an  8-cylinder  engine.    To  make 


iiKgT  Right 

Fig.  5.—  Left  and  right  side  views  of  6-cylinder  pair-cast,  high  class  automobile  engine  of  T-type. 
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the  power  impulses  follow  one  another  at  equal 
intervals,  one  row  of  cylinders  in  this  engine 
forms  a  right  angle  with  the*  other.  In  12- 
cylinder  engines  of  the  same  type,  which  are 
also  used,  this  angle  is  reduced  to  60  degrees, 


Pig.  6.— Pour-cylinder,  L-tirpe  engine,  block-cast. 

whereby  the  engine  becomes  narrower  and 
more  easily  disposed  of  under  the  hood,  the 
parts  are  more  accessible,  while  the  great  ad- 
vancement in  the  utilization  of  automatic 
machinery  in  the  production  of  engine  parts 
makes  the  difference  in  cost  less  than  it  could 
have  been  a  few  years  ago.  A  tendency  is 
thereby  established  toward  the  use  of  many 
small  cylinders  rather  than  fewer  and  larger 
ones.  The  crankshaft  of  a  multicylinder  engine 
fully  balanced  by  counterweights  at  every  point 
to  obviate  vibration  in  the  last  degree  is,  how- 
ever, a  complicated  forging.  The  ability  to 
produce  such  shafts  by  drop-forging  from  one 
piece  of  steel  has  been  developed  mainly  in  the 
United  States,  while  on  the  other  hand  the  art 
of  producing  complicated  and  yet  sound  cylin- 
der castings  was  first  developed  in^  Ger- 
many, France  and  Belgium.  In  the  beginning 
of  the  industry,  cylinder  heads  were  cast  sepa- 
rately from  the  cylinders  and  were  bolted  on. 


PiGf  7. —  Pour-cylinder,  top-valve  racing  engine. 

The  gasket  used  at  the  joint  frequently  leaked 
after  much  exposure  to  heat,  and  the  practice 
of  casting  all  in  one  block  was  universally 
adopted.    Lately,  however,  a  return  to  separate 


casting  of  cylinder  heads  is  noticed,  this  being 
due  to  considerations  of  cost,  of  new  valve 
arrangements,  better  gasket  materials  and 
cheaper  and  more  convenient  repairs. 

Fig.  10  shows  an  engine  of  the  sleeve-valve 
t)rpe;  in  this  case  having  two  sleeves  for  oper- 
ating the  intake  and  the  exhaust  by  the  succes- 
sive covering  and  uncovering  of  valve  ports  in 
the  upper  portions  of  the  cylinder  walls.  First 
proposed  in  1906  as  an  adjunct  of  an  automobile 
exhibition  in  Chicago,  this  engine  was  subse- 
(juently  perfected  in  England  and  France  and 
is  now  widely  used.  The  silence  of  its  opera- 
tion stimulated  designers  of  poppet  valve  en- 
gines to  the  improvements  by  which  the  latter 
have  also  been  made  silent,  mainly  by  better 
gears  for  camshaft,  pump,  magneto  and  fan  and 
by  the  boxing  of  valve  mechanism. 

Another  type  of  slecvc-valvc  engine,  with  a 
single  sleeve,  is  also  in  successful  use.  in  Eng- 
land, where  it  is  made.  Many  efforts  nave  been 
made  to  produce  automobile  engines  with  ro- 
tary valves,  usually  arranged  in  the  nature  of 
a  valve  tube  placed  horizontally  through  the 
heads  of  the  engine  cylinders  and  arranged  to 
open  and  close  the  ports  in  the  cylinder  heads 
by   rotation  and  periodic  registry  with  ports 


Pw.  8.—  Detaib  of  a  top-vrnhm  fncrliniim. 

in  the  tube;  but  only  one  rotary  valve  engine 
is  in  practical  use  and  has  a  vertical  rotating 
sleeve  at  the  top  of  each  cylinder.  It  is  of 
Italian  manufacture. 

By  looking  over  Figs.  6  to  10  one  notices 
in  all  of  them  a  number  of  features  adapted 
for  removing  the  shortcoming  of  the  stationary 
engine.  The  castings  are  thin,  reducing  wei^t 
and  permitting  the  heat  to  escape  to  the  cooling 
water  with  the  required  rapidity.  Normally  a 
centrifugal  pump  is  employed  to  drive  the 
heated  water  from  around  the  combustion 
chamber  and  the  valves  into  the  top  portion  of 
the  radiator  and  further  into  the  finely  sub- 
divided ducts  in  the  latter,  where  it  is  exposed 
to  the  cooling  effect  of  the  atmosphere,  the  air 
being  drawn  rapidly  through  the  interstices, 
partlv  by  movement  of  the  vehicle^  and  partly 
by  the  suction  from  a  fan  placed  immeaiatefy 
behind  the  radiator  structure.  This  is  either 
tubular  or  cellular,  the  former  being  more  ro- 
bust and  the  latter  more  finely  subdivided 
Often  no  centrifugal  circulation  pomp  is  used 
and  the  water  is  circulated  by  reason  of  its 
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Pig.  9. —  Cross-section  and  longitudinal  section  of  8-cylinder  engine  of  V-type. 


own  variations  of  temperature,  this  ^tfaermo- 
syphon*  system  to  be  eirective  requiring  a  con- 
siderable difference  in  height  between  the  top 
of  the  engine  and  the  top  of  the  radiator,  on 
the  same  principle  that  makes  a  high  chimney 
create  a  stronger  draft  than  a  low  one. 

The  ignition  has  kept  pace  with  the  increas- 
ing demands  made  upon  it.  So  long  as  engine 
speeds  were  low,  a  primary  or  small  storage 
battery  produced  a  current^  whose  voltage  was 
raised  by  means  of  an  induction  coil  with 
trembler.  The  magneto  gradually  took  the 
place  of  this  equipment,  being  adapted  for  pro- 
ducing a  spark  more  promptly  and  always 
ready  to  work  when  mechanically  actuated 
from  the  engine.  Recently  the  employment  of 
engine  starters  requiring  the  use  of  a  storage 
battery  has  rendered  it  possible  to  dispense 
with  the  magneto  for  ignition,  and  improved 
induction  coildevices  are  often  used  instead  of 
it.    See  Ignttion;  Magkeio 


Pig.  10. —  Engine  of  tbe  sleeve-valve  type. 


Fig.  11  shows  an  example  of  the  aluminum 
crankcase  in  which  the  shaft  and  the  connect- 
ing-rod knuckles  turn  and  whose  lower  portion, 


known  as  the  sump^  is  usuall]^  removable  and 
serves  as  a  reservoir  for  lubricating  oil.  The 
usual  system  is  to  lubricate  the  pistons  and 
cylinder  walls  by  splash;  that  is,  by  the  oil 
splashed  from  a  shallow^  tray  placed  over  the 
sump  bv  the  rapid  rotation  of  the  connecting 
rod  ends,  which  are  of  ten  provided  with  small 
scoops  for  this  purpose.  The  bearings  of  the 
shaft  are  oiled  from  a  gear  pump  operated  in 
the  lowest  nart  of  the  sump,  the  oil  being 
either  forced  through  a  continuous  duct  in  the 
shaft  and  crankarms  and  pins  or  through  a  pipe 
above  the  shaft  bearings,  whence  it  is  fed  to 
the  latter  by  gravitation. 

Pistons  and  connecting-rods  are  made  as  light 
as  possible,  the  latter  either  of  alloy  steel  or 
of  aluminum.  A  steel  piston  lightened  by  pei^ 
forations  in  its  skirt  is  shown  in  Fig.  12.  Pis- 
tons and  cylinders  of  aluminum  are  the  excep- 
tion but  arc  not  uncommon,  although  this 
metal  expands  and  contracts  about  three  times 
as  much  as  iron  or  steel  by  changes  of  tempera- 
ture. Aluminum  cylinders  are  so  far  normally 
lined  with  thin  steel 

Mufflers  or  silencers  for  reducing  the  noise 
of  the  e^diaust  gases  formerly  consumed  a|i 
appreciable  amount  of  power  by  hindering  the 
escape  of  the  gas  —  sometimes  one  to  two 
horse-power  —  and  by  the  back  pressure  and  re- 
tarding of  the  flow  contributed  greatly  to  over- 
heating of  the  engine.  The  improved  construc- 
tions, while  regelating,  cooling  and  contracting 
the  gases,  create  less  resbtance  than  would  be 
encountered  if  the  gas  were  released  at  its  first 
temperature  and  sped  directly  against  the 
atmosphere.  Yet  in  most  racing  machines  it  is 
so  released,  perhaps  with  an  eye  to  the  spec- 
tacular effect. 

The  sum  of  the  development  of  the  automo" 
bile  engine  from  its  stationary  prototype  has 
been  that  of  transforming  an  engine  capable 
only  of  turning  its  crankshaft  over  with  a  cer- 
tain power  and  at  a  certain  speed  into  one 
whose  power  may  be  varied  from  100  to 
3  per  cent  of  its  maximum  while  its  speed 
is  varied  from  100  to  10  per  cent,  all  by  the 
effortless  shifting  of  air  currents  in  a  car- 
buretor to  change  the  rate  of  fuel  and  air 
feed  and  an  accompanjring  regulation  of  the 
spark  by  which  the  fuel  gas  is  ignited. 

For  further  facts  and  details  of  automobile 
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engines  in  their  great  diversity  of  design  it 
is  necessary  to  consult  some  of  the  numerous 
treatises  and  textbooks  on  this  large  and  intri- 
cate  subject. 

The  improvements  gradually  introduced  in 
automobile  engines  have  reacted  strongly  upon 


FtQi  1 1 .— SixHiylindcT  aluttiintJin  crankcase.  witli  oti  sump 

stationary  and  marine  engines,  to  the  effect 
that  engines  of  the  automobile  type  are  now 
frequently  used  for  stationary  and  marine  work. 
In  the  measure  as  manufacture  of  automobile 
engines  on  a  large  scale  has  reduced  their  cost, 
engines  for  motor  boats  are  becoming  very  simi- 
lar to  those  used  for  motor  trucks  m  the  sizes 
below  60  horse-powers,  and  engines  for  racing 
boats  similar  to  those  for  racing  cars.  The 
larger  boat  motor  engines  are  however  influ- 
enced by  Diesel  engine  design.  (See  Diesel 
Engine).  To  maintam  a  distinction  between  the 
automobile  engine  and  small  stationary  and  ma- 
rine engines  of  the  most  advanced  type,  it  may 
be  said  that  for  the  latter  the  weight  of  the  cn- 


Fic.  12. —  Light  steel  piston  construction. 

gine  is  relatively  unimportant  while  robustness, 
low  cost  and  suitability  for  operating  with  kero- 
sene as  fuel  arc  important,  and  their  makers 
therefore  usually  follow  the  continuous  develop- 
ment of  the  automobile  engine  only  to  the  point 
where    weight    reduction    becomes    costly   and 


where  the  high  engine  speed  becomes  useless 
or  harmful  for  their  purposes.  It  is  to  be  said, 
however,  that  such  are  the  recognized  merits 
of  the  automobile  type  of  engine  and  ^  greatly 
is  its  cost  reduced  by  large  manufacture  and 
its  operation  simplified  that  means  are  found 
more  and  more  for  emplo>ring  it  without  altera- 
tion in  stationary  and  marine  service,  especially 
by  gearing  down  the  speed  and  utilizing  irre- 
versible worm  gearincT  to  protect  the  light- 
weight engine  from  injurous  shocks  incidental 
to  their  work,  such  as  may  be  sustained  in 
marine  work,  for  example,  by  the  impact  of 
waves  on  propeller  blades. 

In  the  matter  of  operating  automobile  en- 
gines with  kerosene  or  other  heavy  fuels  it  is 
found  that  the  lengthening  of  the  piston  stroke 
—  the  maximum  being  now  about  six  inches  -^ 
and  the  heating  of  the  carburetor  and  air 
intakes  greatly  facilitate  the  use  of  the  heavy 
fuels,  including  alcohol  mixtures,  after  the  cold 
engine  has  been  started  on  gasoline,  but  it  still 
remains  doubtful  if  the  heavier  fuels  can  ever 
be  used  exclusively  and  under  all  circumstances 
of  climate  and  temperature  so  lone  as  the  fuel 
mixture  is  introduced  by  means  of  the  suction 
stroke  of  the  piston  causing  an  air  current  that 
merely  siphons  the  fuel  from  a  jet.  Develop- 
ments for  making  the  automobile  engine  one 
adapted^  for  many  sorts  of  fuel  still  belong  in 
the  main  to  the   future. 

Marius  C.  Krarup. 

AUTOMOBILE  INDUSTRY.  Thourfi 
small  and  of  doubtful  stability  until  about  the 
year  1903,  the  automobile  industry  has  not  only 
grown  to  be  the  first  in  financial  magnitude 
among  all  the  industries  in  the  United  States 
which  turn  out  finished  products,  and  to  a  simi- 
lar position  in  the  leading  European  countries, 
but  has  exerted  the  strongest  formative  and 
stimulating  influence  in  several  other  metal- 
working  industries  and  arts  which  were  laid 
under  contribution  for  materiab  and  parts  and 
driven  to  efforts  the  results  of  which  were  found 
so  widely  applicable  as  to  be  at  once  exploited 
eagerly  and  oroadly  in  many  other  directions, 
to  the  effect  of  greatly  increasing:  and  improv- 
ing the  world's  productive  facilities  in  all  com- 
modities adapted  to  be  made  by  automatic 
machinery  wholly  or  in  ^rt.  These  influences, 
and  especially  the  widcmng  of  the  use  of  jigs, 
worldng-ji^s,  gauges,  machine  tools  and  special- 
ized machinery,  have  been  incalculable.  They 
have  revolutionized  all  previous  methods  in 
factory  organization  and  have  established  a 
new  standard  for  industrial  accuracy  as  well 
as  for  the  physical  testini^  of  materials. 

In  securing  accuracy  in  the  new  sens^  uni- 
formity in  results  and  method  in  producing 
them  take  i)recedence  over  painstaking  measure- 
ment; specific  gauges  take  the  place  of  adjust- 
able instruments,  and  the  need  of  subsequent 
fitting,  previously  the  pride  of  skilled  mechanics, 
becomes  a  fault. 

In  these  respects  the  automobile  industry 
has  followed  in  the  footprints  of  the  bicycle 
industry,  which  however  was  not  of  sufficient 
magnitude  or  industrial  scope  to  make  the  whole 
technical  world  take  note  and  follow,  besides 
representing  an  earlier  stage  of  the  develop- 
ment. It  has  fallen  to  the  lot  of  the  automobile 
industry  to  work  wonders,  because  science  and 
art  and  finance  were  reaay  to  be  lavish  with 
all  their  untried  resources  when  this  new  com- 
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modity  of  hif;h  price  —  the  automobile  —  cap- 
tivated the  spirit  of  the  age  and  promised  to 
repay  amply  for  all  that  might  be  spent  on 
perfecting  it,  offering  the  first  Targe  opportunity 
of  this  order,  and  one  which  has  proved  even 
larger  than  the  most  far-sighted  could  have 
anticipated  20  years  ago.  Constantly  stimulat- 
ing initiative  and  enterprise  in  new  directions, 
the  successes  of  the  automobile  industry  have 
inaugurated  a  new  epoch  in  civilization:  The 
Age  of  Motors.  On  land,  on  sea  and  in  the 
atmosphere,  in  mines,  in  fisheries  and  on  the 
farm,  in  sports  and  in  utilitarian  pursuits,  in 
the  rapid  transportation  of  persons  and  mail 
as  in  the  slower  transport  of  heavy  goods,  for 
the  requirements  of  peace  as  for  the  destruc- 
tive activities  of  war,  the  engines,  the  super- 
steels  and  the  production  methods  introduced 
through  the  automobile  industry  have  become 
indispensable. 

The  historical  background  of  the  automobile 
industry  is,  rightly  seen,  nothing  less  compre- 
hensive than  the  entire  scientific,  technical,  in- 
dustrial and  commercial  development  following 
in  the  wake  of  the  steam  engine,  Bessemer 
steel,  coal  oil,  electro-magnetism,  metallurgical 
and  organic  chemistry,  but  it  is  customary  to 
point  to  early  efforts  for  producing  road  ve- 
hicles driven  by  steam  engines  as  the  historical 
element  of  the  automobile  industry.  A  cur- 
rently accepted  list  indtides  the  following  as 
the  more  important  among  these  efforts : 

N.  J.  Cugnot's  steam  tractor,  built  1769, 
intended  for  hauling  artillery. 

Richard  Trevithick  of  England  developed 
steam  engine;  built  steam  coaches   1801-03. 

Oliver  Evans  of  Philadelphia  improved 
steam  engines  1784,  built  vehicle  1804. 

William  Henry  James,  water  tube  boiler 
in  1823,  vehicle  seating  20  in  1824,  another 
in  1829. 

Pecqueur,  1828,  built  vehicle  with  rotary 
steam  engine,  chain  drive,  differential  gear  and 
Ackerman  steering  system  (same  as  now  used). 

Goldsworth  Gurney,  1825-30,  Walter  Han- 
cock, 1830-36,  F.  Hills,  and  others  in  England 
built  many  steam  vehicles,  mostly  coaches,  which 
ran  for  thousands  of  miles  without  decisive 
failures  but  were  hard  on  roads.  In  response 
to  public  opinion  Parliament  stopped  the  devel- 
opment by  taxation. 

In  the  United  States  steam  road  vehicles 
were  built  in  1825  by  Thomas  Blanchard  at 
Springfield,  Mass.;  by  J.  K.  Fisher  of  New- 
York  in  1840  and  1853;  by  Richard  Dudgeon  of 
New  York  in  1857  and  1859. 

S.  H.  Roper  of  Roxbury,  Mass.,  about  1870 
developed  steam  vehicles,  tricycles,  with  fi refine 
boilers,  which  were  used  successfully  and  were 
improved  by  his  sons  and  others.  And  the 
steam  plant  in  these  vehicles,  much  lighter  than 
any  previously  produced  and  much  more  easily 
started,  with  ^soline  as  fuel,  formed  the  tech- 
nical foundation  for  the  steam  carriages  and 
runabouts  of  which  several  thousands  were 
made  from  1898  to  1903  and  used  both  here 
and  in  Europe.  With  regard  to  this  manufac- 
ture and  its  continuation  at  the  present  day,  see 
Steam  Vehicle. 

The  actual  beginning  of  the  gasoline  engine 
automobile  is  traced  to  the  formulation  of  the 
4-cycle  gasoline  engine  principle  by  Beau  de 
Rochas  and  the  Belgian  inventor,  Jean  Joseph 
Etienne  Lenoir  and  to  the  exhibition  of  an 
engine  of  this  type  by  Lenoir  in  Paris  in  1878. 


Gottlieb  Daimler  of  Stuttgart,  Germany,  by 
devising  a  cam  system  for  co-ordinating  two 
cylinders  to  operate  together  and  by  replacing 
open  flame  ignition,  as  used  for  the  first  gas 
and  gasoline  engines,  bv  hot  tube  ignition,  was 
enabled  to  construct  the  first  gasoline  engine 
automobile,  a  tricycle,  and  to  earn  the  appella- 
tion of  *the  father  of  the  automobile.*  The 
claim  for  priority  he  shares  with  Karl  Benz  of 
Mannheim,  Germany.  Both  produced  primitive 
but  operative  gasoline  automobiles  in  1884, 
1885  and  1886.  Maybach  (after  Daimler's  death 
in  1900  the  leading  engineer  of  the  German 
Daimler  company)  several  years  later,  about 
1897  or  1898,  devised  the  spray- jet  carburetor 
and  thereafter  the  development  of  automobile 
construction  and  the  automobile  industry  pro- 
gressed rapidly,  though  with  periods  of  stagna- 
tion in  improvements  and  with  numerous  ups 
and  downs  among  the  rank  and  file  of  manu- 
facturers. 

With  regard  to  the  share  of  electric  auto- 
mobiles in  the  history  and  the  subsequent  devel- 
opment, see  Electric  Vehicle.  The  ^reat  part 
played  by  the  closely  related  rubber  tire  indus- 
try which  rivals  the  parent  industry  in  value  of 
annual  output  is  referred  to  under  Rubber  and 
Rubber  Tires. 

In  a  general  way  the  automobile  industry 
is  divided  into  four  branches:  Manufacture  of 
complete  vehicles,  manufacture  of  component 
parts,  manufacture  of  accessories  and  manufac- 
ture of  carriage  work  and  vehicle  bodies.  The 
last-mentioned  branch  has  been  taken  over  to 
a  considerable  extent  by  the  concerns  which 
built  vehicles  or  carriages  before  the  advent  of 
the  automobile.  The  division  lines  are  vague. 
Many  firms  whose  main  product  is  motor  cars 
make  also  motor  wagons  and  motor  trucks.  A 
considerable  number  make  only  commercial 
motor  vehicles  and  constitute  what  is  often 
looked  upon  as  a  separate  motor  truck  industry 
and  have  associations  and  trade  journals  apart 
from  the  rest.  But  the  Society  of  Automobile 
Engineers,  which  is  widely  recognized  as  hav- 
iing  the  common  technical  interests  of  the  in- 
dustry in  charge,  draws  its  membership  from 
all  brandies  and  is  extending  its  activities  to 
matters  related  to  the  technics*  and  production 
of  motor  boats,  aeroplanes,  tractors  and  self- 
propelled  farm  machines.  Its  most  important 
work  has  consisted  in  the  establishment  of 
standards  in  construction  elements,  being  the 
selection  of  a  limited  variety  of  dimensions  and 
shapes  in  raw  materials  as  indispensable  to 
meet  the  needs  of  the  designers  in  the  automo- 
bile industry  and,  coupled  herewith,  uniting  the 
producers  of  the  materials  in  an  understanding 
with  the  Kiesigners  to  the  effect  that  minimum 
delay  and  lowest  cost  are  secured  on  both  sides 
by  avoiding  departures  from  the  selections 
made,  these  being  subject  to  revision,  however, 
from  year  to  vear.  The  value  of  this  ^standard- 
ization^ work  for  expediting  and  cheapening 
production,  without  interfering  greatly  with  the 
freedom  in  new  design  or  the  advancement  of 
merits  in  construction,  has  been  recognized  also 
outside  of  the  United  States. 

Several  large  concerns  manufacture  within 
their  own  establishments  and  from  raw  mate- 
rials the  frames,  axles,  gears,  clutches,  shafts, 
springs,  wheels,  carriage  bodies,  as  well  as  en- 
gines and  carburetors  which  enter  into  their  t 
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completed  vehicles,  but  a  much  larger  number 
furnish  the  desired  designs  to  manufacturers  of 
component  parts,  especially  the  frames,  axles, 
springs  and  wheels,  and  have  them  made  to 
their  order,  sometimes  under  supervision  by 
their  inspectors.  Many  other  automobile  manu- 
facturers adopt  their  design  to  a  comprehensive 
selection  of  the  components  which  the  manu- 
facturers of  the  latter  have  designed  and  pro- 
duced for  the  market  in  general  and  with  a 
view  to  the  needs  which,  in  their  opinion,  the 
builders  of  automobiles  have  in  common. 
About  50  firms  make  a  specialty  of  producing 
engines  for  the  industry.  Large  manufacturers 
of  complete  automobiles  have  been  started  on 
the  plan  of  obtaining  all  but  a  few  characteristic 
parts  and  features  from  the  auxiliary  branches 
of  the  industry  and,  in  the  measure  as  commer- 
cial success  was  attained,  have  enlarged  the 
scope  of  their  individual  design  and  production, 
finallv  controlling  them  in  all  the  essentials. 

The  manufacturers  of  components,  on  the 
other  hand,  were  usually  engaged  in  forms  of 
metal  or  steel  manufacture  having  nothing  to 
do  with  automobiles  before  they  entered  this 
field  and,  while  many  of  them  still  continue 
such  unrelated  manufacture  in  other  lines,  the 
largest  and  most  successful  ones  among  them 
have  as  a  rule  confined  themselves  more  and 


more  to  automobile  products  and  turn  these 
out  in  ever-increasing  quantity.  An  exception 
in  this  respect  is  the  manufacture  of  electric 
generators,  motors  and  storage  batteries,  which 
remains  almost  a  separate  industry  with  its 
most  important  interests   in  other  directions. 

From  the  beginning  the  American  automobile 
industry  adopted  the  plan  of  making  and  selling 
complete  vehicles  to  the  public,  whue  European 
manufacturers  produced  only  a  chassis  and 
left  it  to  the  customer  to  have  a  carriage  body 
fitted  to  it  by  a  carriage  builder  of  the  cus- 
tomer's own  choosing.  The  American  plan 
was  later  extended  to  embrace  also  the  equips 
ment  with  accessories,  such  as  lamps,  odom- 
eters, cyclometers,  horns  or  other  signal  devices, 
windshield,  shock  absorbers,  storage  battery. 
Finally,  an  engine-starter  equipment  is  now 
frequently  also  included  in  the  outfit  to  which 
the  selling  price  applies,  and  in  some  instances 
an  engine-driven  air-compressor  to  facilitate 
the  inflation  of  tires.  The  European  industry 
follows  slowly  in  adopting  these  practices. 
Most  of  the  smaller  accessories  continue  to 
be  made  by  specialty  manufacturers  who  sell  in 
lai^e  lots  to  the  car  makers  and  in  smaller 
lots  to  the  retail  trade. 

Motor  wagons  and  motor  trucks  did  not  be- 
gin to  be  made  on  a  large  scale  until  automobile 
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Motor  Cak  Manuvacturxrs 
Motor    ir^hide   manufacturea   in    United 

States 

Commercial  vehicle  manufacturers 

Paasenffer  vehicle  manufacturers 

States  m  which  factories  are  located 

Capital  invested 

Workers  employed 

Wages  and  salaries  paid  during  fiscal  year 

ended  30  June  1917 

Motor  vehicles  produced  in  last  fiscal  year. 

Passenger  cars  produced 

Commercial  cars  produced 

Wholesale  value  of  vehicles  produced  during 

last  fiscal  year 

Paid  for  parts  and  materials  by  automobile 

manufacturers  during  last  fiscal  year .... 
Production  passenger  cars  in  calendar  year 

1917 

Production  commercial  cars  in  calendar  year 

1917 

Average  price  of  passenger  cars  produced  in 


\verage  ] 
1917.. 


550 

372 

238 

32 

$736,000,000 

280.000 

$275,000,000 

1.806.194 

1.693.994 

112,200 

$917,470,938 

$480,000,000 

1.795.840 

181.348 

$720 


Body,  Parts  and  Accessory  Makrrs 

Number  of  concerns  manufacturing  some 
article  used  in  in  auto  trade 6. 789 

Body,  parts  and  accessory  makers  in  United 
States 1,080 

Capital  invested  by  body,  parts  and  acces- 
sory makers $336,000,000 

Workers  employed  by  body,  parts  and  ac- 
cessory makers.  320.000;  workers'  wages 
paid  yearly  at  $900  per  man $288,000,000 

Automobile  tires  manufactured  during  fiscal 
year  ended  30  June  1917 18.000,000 

Value  of  tires  manufactured  in  last  fiscal 
year $450,000,000 

Dbalbrs.  Garages,  Ere. 
Total  dealers,  garages,  repair  shops,  etc..  in 

United  States 

Automobile  and  truck  dealers  in  United 

States 

Garages 

Automobile  repair  shops 

Tire  vulcanisers 

Automobile  supply  houses 

Jobbers  of  automobile  supplies 

Capital  invested  by  dealers,  garages,  etc., 

estimated  at  $4,000  each 

Workers  employed,   estimated  average  of 

five  each 

Wages  paid,  estimated  at  $800  per  man 


46.000. 

27.000 
35.500 
13,500 
12.000 
2,550 
282 

$184,000,000 

230,000 
$184,000,000 


AuTOMoenJi  Exports 
Value  of  automobUe^  trucks,  engines,  tires 

and  paita  exported  year  ended  30  June 

1917 $133,411,217 

Number  of  passenger  automobiles  exported 

last  fiscal  year 

Value  of  passenger  cars  exported 

Number  of  commercial  cars  exported  last 

fiscal  year 

Value  of  commercial  cars  exported 

Value   of   automobile   engines,   tkes,   and 

parta  exported  last  fisoafyear 


64.834 
$48,620,928 

15.977 
$42,337,315 


$42,452,974 


Motor  Vbuiclbs  in  Usb 
Motor  vehicles  registered  in  United  States. .  4 .  842 .  139 

Motor  vehides  in  New  York  State 418.000 

Motor  trucks  in  use  in  United  States 435.000 

Tons   of  goods  haxiled   yearly   by   trucks 

(estimated) 1 .200,000,000 

Cost  of  haulage  by  motor  trucks  at  18c  per 

ton-mile $1,080,000,000 

Cost  of  haulage  on  basis  of  24c  per  ton- 
mile  by  horse  and  wagon $1,440,000,000 

Value  of  jmssenger  service  at  railroad  rate 

.  of  2c  per  mile $1,152,600,000 

Number  of  persons  in  United  States  to  one 

motor  car 

Number  ofpersons  to  one  motor  car  in  11 

Middle  West  States 

Number  of  persons  to  one  motor  car  in  11 

Eastern  States 

Percentage  of  cars  sold  to  farmers  in  1917 

(estimated) 

Number  of  automobiles  in  United  States  to 

each  mile  of  public  road 

Number  of  automobiles  in  United  States  to 

each  mile  oi  surfaced  road 

Number  of  automobiles  in   United   States 

for  each  square  mile .^. . 

Automobiles  in  use  in  all  ooontries  outftde 

of  the  United  States  1  Jan.  1917 

Automobiles  in  use  in  Etirope  1  Jan.  1917.. . 
Automobiles  in  use  in  (3anaaa  1  Jan.  1917. . . 
Automobiles  in  use  in  South  America  1  Jan. 

1917 

Automobilef    in    use    in    Australasia    and 

Oceanica  1  Jan..  1917 

Hones  in  the  United  States 

Acres  of  land  required  to  sustain  horses 

Horses  displaced  by  motor  trucks  in  use 

(estimated) 


24 


17 


26 


40 

1.72 

14.77 

1.4 

719,246 
437.558 
118.086 

39,188 

55.340 

24.000.000 

120.000.000 

2,000,000 
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construction  was  far  enot^  advanced  to  make 
the  business  world  feel  assured  that  they  were 
suited  for  performing  commercial  transporta- 
tion work  more  economically,  in  most  lines  of 
business,  than  it  could  be  done  by  the  old  system. 
But  since  about  1908  the  number  of  trucks 
and  delivery  wagons  has  increased  very  rapidly, 
while  the  number  of  manufacturers  solely  pro- 
ducing commercial  motor  vehicles  has  fluctu- 
ated notably  from  year  to  year,  the  difficulties 
in  the  design  and  production  of  durable  vehicles 
of  this  class  having  been  underrated. 

The  accompanying  statistical  tables  and  data 
give  an  idea  of  the  magnitude  which  the  in- 
dustry has  reached  in  the  United  States,  but 
the  war  in  Europe  prevents  the  presentation  of 
comparable  data  from  the  French,  British,  Ger- 
man, Austrian  and  Italian  industries. 
Amekicak  Production  of  Automobiles  for  the 
Fiscal  Year  Enmng  30  June  1916 

[Compiled  by  the  National  Automobile  Chamber  of 
Commerce) 


Number 

Retail  inice 

Paaseoger  vehicles 

1,227,533 
75,867 

$912,060,829 

Commercial  vehicles 

157.060.790 

1,303.400 

1.069.121,619 

Out  of  this  number  of  passenger  vehicles 
more  than  500,000  small  cars  representing  a 
retail  price  of  about  $218^000,000  were  made 
by  one  manufacturing  company  employing  31,000 
men.  This  leaves  the*  rest  of  the  production 
of  passenger  vehicles  at  727,533  and  their  sell- 
ing price  at  $794,060,829.  The  average  price  of 
American  automobiles,  excepting  one  make,  was 
thus  slightly  more  than  $1,000  between  30  June 
1915  and  30  Tune  1916.     ^        ^      , 

Data  on  the  increase  of  production  of  five- 
year  periods,  some  figures  on  electric  vehicles 
and  on  exports,  showing  especially  the  influence 
of  the  European  War  on  exports  of  commercial 
motor  vehicles  (to  be  used  as  war  trucks)  are 
compiled  mainly  from  United  States  census 
reports  as  follows: 

Motor     Vehicle     Production     Reported     by 
United  States  Bureau  of    Census 


Year 


1904 


1909 


1914 


Total  number  of  cars  produced     21,692     126.593    573,114 

Electric  carriages ^'J?? 

Electric  oomm. 


AUTOMOBILE  INSURANCE.  A  con- 
tract of  indemnity  (1)  against  loss  or  expense 
by  reason  of  the  liability  imposed  by  law  upon 
owners  or  users  of  automobiles,  for  bodily 
injuries,  including  death,  suffered  by  any  per-' 
son  as  the  result  of  the  ownership,  maintenance 
or  use  of  such  automobiles;  (2)  against  loss 
or  damage  by  fire,  theft  or  robbery,  or  trans- 
portation of  automobiles;  (3)  against  loss  or 
expense  by  reason  of  the  liability  of  owners  of 
automobiles  for  damage  to  or  destruction  of 
property  of  others,  except  while  in  charge  of 
the  assured;  (4)  against  loss  by  reason  of  the 
damage  to  or  destruction  of  automobiles  of 
the  assured  caused  solety  by  collision  with 
another  object,  either  moving  or  stationery,  ex- 
cept loss  or  damage  by  fire ;  or  by  striking  any 
portion  of  the  roadbed;  or  by  striking  steam  or 
street  railroad  rails  or  ties. 

Automobile  insurance  is  divided  into  two 
principal  classes :  First,  insurance  of  cars  of  the 
private  and  pleasure  type ;  and  second,  of  public 
vehicles,  taxicabs  and  livery  vehicles  in  gen- 
eral; commercial  vehicles  for  tnuisportation  or 
delivery  of  goods  or  merchandise;  cars  used 
for  demonstrating,  testing  and  similar  pur- 
poses by  manufacturers,  sales  agencies,  garages 
and  service  stations. 

The  premium  charge  for  liability  insurance 
in  the  case  of  private  and  pleasure  cars  is  based 
ui>on  the  insurable  horse-power,  which  is  deter- 
mined by  a  standard  recognized  formula  of 
rating;  the  premium  charge  for  public  and 
livery  vehicles  is  based  upon  the  carrying  capac- 
ity of  the  vdhicle  or  is  a  fixed  sum  per  car ;  the 
premium  charge  for  commercial  cars  is  based 
on  the  nature  of  the  assured's  business;  the 
premium  charge  for  cars  used  for  demonstrat- 
ing and  testing  and  by  garages,  sales  agencies 
and  service  stations  is  based  upon  the  pay  roll 
of  all  employees,  including  executive  officers  and 
office  force,  or  on  the  number  of  chauffeurs 
named  in  llie  policy,  or  upon  the  number  of 
cars  specifically  insured  by  manufacturer's 
number.  In  every  case,  the  amount  of  premium 
is  dependent  upon  the  locality  where  the  cars 
are  principally  maintained  and  used.  The 
premium  charged  in  the  case  of  fire,  theft  and 
transportation  insurance  of  automobiles  is  based 


. .  upon  the  original  list  price  as  well  as  the  year 

^i;.^;^ ^'JJj       ^*lll      ^'^^^      of  model  of  the  car,  and  the  rate  of  premium 

i-     increases  with  the  age  of  the  car  and  decreases 

as  the  list  price  becomes  higher.  A  small  in- 
crease in  rate  is  also  made  for  cars  bought  sec- 
ond hand  in  place  of  new.  The  amount  of 
insurance  granted  is  likewise  dependent  upon 
the  list  price  and  year  of  model  and  varies 
from  100  per  cent  of  the  actual  cost  of  the  car 
plus  the  equipment,  in  the  case  of  new  cars,  to 
less  than  25  per  cent  of  the  cost  of  cars  more 
than  five  years  old. 

Automobile  liability  insurance  has  been  writ- 


The  N.  A.  C.  C.  reports  additionally  that  in 
1912  there  were  produced  1,351  and  in  1913  no 
less    than  2,736  electric  commercial  vehicles. 

The  value  of  the  exports  in  1913  and  1914 
was  about  one-twenty-eighth  of  the  value  of 
the  domestic  trade  and  in  1915-16  had  risen 
to  one- tenth  of  the  domestic  trade,  although 
the  latter  had  more  than  doubled  in  the  same 
The  distribution  among  the  principal 


period^ 

countries  is  shown  in  the  following  table 

United  States  Exports  of  Motor  Vehicles  to  Prinopal  Countries  at  War  for  the  Fiscal 
Years  1916  and  1917,  Ending  30  June  Each   Year 


Year 

France. ............ 

Great  Britam  (in  Europe) 

Germany .  -  . 

Russia  (in  Europe) 

Other  Europe 

Asia  (mainly  Vladivostok),  in  1916   .. 


1916 


No. 
7.768 
18.428 
none 
5.177 
2,673 
5.496 


Value 

119,137,904 

26.147,882 

none 
15,686.874 
3,402,422 
7,170,518 


1917 


No. 
5.631 
7,797 
none 
2.513 
5,094 
11.083 


Value      1 

114,691,460 

18,508.442 

none 
6.371.982 
5.227.081 
10.436.460 


Marius  C.  Krarup. 
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ten  for  only  10  years  in  this  country,  but  in 
that  comparatively  short  period,  the  business 
has  grown  rapidly  and  has  reached  substantial 
proportions.  A  few  companies  only  ventured 
into  this  field  of  underwriting  at  first,  and  for 
two  or  three  years  the  business  was  confined 
to  the  larger  organizations,  but  as  the  demand 
developed,  and  the  field  for  this  form  of  pro- 
tection broadened,  other  companies  essayed  the 
business,  tintil  at  the  close  of  the  3'ear  1916, 
43  companies  were  insuring  under  a  single  pol- 
ic3f  against  liability  for  loss  of  life  or  personal 
injury;  against  liability  for  property  damage; 
and  against  loss  or  damage  resulting  from 
collision.  The  premiums  received  and  losses 
paid  are  unfortunately  not  available,  for  the 
reason  that  automobile  liability  is  included  un- 
der the  general  heading  of  liability  insurance,  in 
the  statements  and  reports  of  casualty  com- 
panies, and  no  separation  is  made  by  any  ot 
the  companies  of  the  figures  pertaining  to  the 
automobile  business  alone,  excepting  in  the 
single  case  of  property  damage  premiums  and 
losses  that  are  reported  together  with  an  allied 
branch  of  insurance,  known  as  Teams  Property 
Damage.  Some  idea,  however,  of  the  volume  of 
business  transacted  annually  by  these  com- 
panies may  be  gained  when  it  is  known  that 
during  the  year  1916,  the  premiums  received 
for  automobile  and  teams  property  damage 
amounted  to  $9,558,590  and  losses  paid  to 
$3,853,763.  As  these  figures  represent  only  a 
relatively  small  percentage  of  automobile 
liability  -premiums  and  losses,  it  is  easily 
conceivable  that  the  volume  of  such  business 
will  in  a  few  years  exceed  most  other  forms  of 
liability  insurance. 

Automobile  fire  insurance  covers  the  haz- 
ards of  (1)  fire,  from  external  causes,  self- 
ignition,  explosion  or  lightning;  (2)  transporta- 
tion; (3)  theft;  (4)  property  damage  (5) 
collision  damage.  Ninety-five  companies  trans- 
acted this  kind  of  insurance  during  1916, 
whereas  several  years  ago  such  insurance  was 
entirely  unknown  in  this  country.  An  innova- 
tion was  introduced  within  the  last  few  years 
by  the  issue  of  a  *  joint*  policy,  consisting  on 
one  side  of  a  contract  of  fire  insurance,  by  some 
well-known  company,  and  of  liability  insurance, 
by  some  equally  prominent  company,  on  the 
other  side.  The  main  advantage  claimed  for 
this  dual  contract  was  that  complete  coverage 
was  thereby  afforded  in  one  policy,  but  the  plan 
did  not  meet  with  unqualified  success,  and  the 
greater  part  of  the  business  is  now  written 
in  separate  policies.  The  fire  insurance  policy 
usually  includes  fire  and  theft  and  collision 
damage  and  the  liability  policy  covers  personal 
injuries  and  property  damage.  In  1918  the 
National  Automobile  Underwriters'  Association 
recommended  that  fire  and  theft  motor  insur- 
ance be  included  in  one  policy,  with  a  distinc- 
tion in  rates,  and  providing  diat  only  half  the 
insured  value  shall  be  recovered  in  case  of 
theft,  but  not  affecting  the  fire  insurance  for 
which  full  value  is  assured. 

The  rapid  growth  of  automobile  fire  insur- 
ance and  the  great  possibilities  for  its  future 
development  are  best  indicated  by  the  results 
achieved  by  the  companies  in  1916,  which  show 
net  premiums  received  $17,320,342;  net  losses 
incurred  $7,829,369.  These  figures,  taken  to- 
gether with  the  automobile  business  transacted 
by  the  casualty  companies  during  the  year,  in- 


dicate a  total  volume  of  premiums  received 
exceeding  $50,000,000,  and  of  losses  incurred  of 
over  $22,000,000. 

Edwin  W.  De  Leon. 

AUTOMOBILE  TORPEDO.  The  self- 
propelling  torpedo,  invented  and  constructed  by 
Whitehead  in  1870,  did  not  show  its  potential 
power  until  1877,  in  the  war  between  Qiile  and 
Peru.  Despite  numerous  and  important  im- 
provements, it  was  considered  even  up  to  the 
opening  of  the  Russo-Japanese  War  a  weapon 
of  uncertain  value.  Since  that  date,  however, 
the  opinion  of  experts  has  been  changed.  The 
first  experiments  show  that  the  essential  qual- 
ity to  develop  was  speed,  and  the  efforts  were 
largely  along  that  line  for  a  time.  Then  on 
account  of  the  continually  greater  resistance 
of  the  armor  of  ships  it  was  necessary  to 
increase  the  explosive  charge.  Then  the  de- 
velopment of  rapid-fire  gims  made  it  more 
difficult  for  the  torpedo  boats  to  approach  their 
adversaries  and  greater  radius  ©f  action  was 
necessary  in  the  torpedoes  themselves.  The 
different  demands  led  to  gradual  increase  in 
the  calibre  of  the  projectile,  but  here  the  ques- 
tion of  weight  came  as  a  determining  factor. 
It  is  necessary  not  to  exceed  the  weight  or 
dimensions  that  can  easily  be  handled.  Next 
there  was  the  use  of  compressed  air  for  motive 
power.  It  has  been  through  the  combination 
of  ail  these  factors  by. dint  of  an  enormous 
amount  of  ingenious  invention  and  adaptation 
that  the  modem  torpedo  has  been  possible.  See 
Torpedo  and  Whitehead  Torpedo. 

AUTOMOBILES  IN  WAR.  Previous  to 
the  breaking  out  of  the  European  NVar  in  1914 
the  potential  value  of  the  automobile  in  mili- 
tary operations  had  been  recognized  by  army 
men,  and  its  use  had  been  tested  in  manoeuvres, 
sometimes  to  the  complete  exclusion  of  horse- 
drawn  equipment.  In  England  a  certain  type 
of  military  automobile  had  been  decided  upon 
by  the  authorities,  and  in  order  to  have  *a 
large  number  at  hand  in  case  of  hostilities,  the 
approved  design  received  a  subsidy.  This  type 
of  vehicle,  however,  did  not  find  favor  with  the 
British  commercial  public,  and  few  of  them 
entered  into  general  use.  In  France,  a  similar 
forward-looking  provision  had  been  made  for 
a  supply  of  automobiles  which  could  be  com- 
mandeered for  military  purposes  in  time  of 
need,  but  no  special  design  was  insisted  on. 
Any  automobile  which  would  meet  certain  re- 
quirements as  to  performance  received  the  sub- 
sidy. When  the  war  broke  out  England  found 
that  there  was  no  appreciable  stock  of  the 
military  automobile  to  be  taken  for  service,  and 
all  kinds  of  motor  vehicles  were  commandeered, 
and  did  measurably  good  work.  The  French 
had  a  very  considerable  number  of  approved 
machines  at  their  disposal.  But  within  a  very 
few  weeks  after  the  war  had  actually  started 
both  the  English  and  French  governments  were 
buying  largely  the  regular  stock  American 
commercial  automobile  trucks.  And  these,  with 
some  minor  modifications,  have  withstood  suc- 
cessfully the  vicissitudes  of  the  most  rigorous 
use.  Of  course,  special  service  demanded 
special  vehicles,  and  these  had  to  be  specially 
constructed. 

The  Germans  on  the  other  hand  were  well 
prepared  with  an  almost  innumerable  fleet  of 
standardized  motor  vehicles  of  jcye^^escrip- 
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tion.  Many  months  before  war  was  actually 
declared  German  automobile  owners  were  noti- 
fied bjr  the  authorities  to  send  their  machines 
to  designated  shops,  where  holes  were  bored 
in  frames,  and  lugs  bolted  on.  When  the 
mobilization  occurred  every  type  of  machine 
had  its  special  attachments  ready  to  be  put  in- 
stantly into  place.  The  invading  troops  were 
rushea  into  Belgium  and  France  in  squadrons 
of  motor  vehicles  at  a  speed  three  times  faster 
than  any  recorded  in  military  annals.  Perhaps 
the  > most  sensational  feat  of  the  war  has  been 
the  transport  of  the  60,000  troops  from  Paris 
overnight  to  the  flank  of  von  Kluck's  advanc- 
ing army  on  the  Mame.  It  was  accomplished 
by  thousands  of  motor  cars  of  all  descriptions 
from  the  city  buses  to  the  motorcycle  which 
could  cari^  only  one.  Another  emergency  use 
of  unspectalized  automobiles  in  war  was  the 
endless  chain  of  4,000  cars  of  all  sorts  which 
connected  the  battlefield  of  Verdun  with  the 
railroad  station  at  Bar-le-Duc,  30  miles  away, 
for  a  space  of  three  months  while  a  railroad 
was  being  built  This  heterogeneous  procession 
of  cars  60  feet  apart,  and  moving  at  the  con* 
stant  rate  of  three  feet  per  second,  carried  in 
the  needed  supplies  of  every  sort  and  brought 
out  the  wounded. 

During  the  punitive  expedition  of  the  United 
States  troops  into  Mexico  whole  regiments  with 
their  supplies  and  equipment  were  moved  at 
a  speed  of  125  miles  per  day,  four  times  faster 
than  would  have  been  possible  with  horses. 

On  1  July  1916  it  was  estimated  that  on  the 
western  battle  front  the  British  and  French 
troops  had  in  action  about  60,000  automobile 
vehicles,  of  which  number  nearly  25,000  were 
of  American  manufacture.  Elxpericnce  with  so 
many  machines  of  so  many  different  types  soon 
led  to  a  decision  as  to  the  chief  requirements 
of  the  war  automobile.  The  machine  which 
has  proved  most  effective  has  been  the 
3^-ton  truck  of  French  make,  and  the 
3-ton  truck  of  American  make.  The  weight 
of  these  machines  is  about  6,000  pounds. 
They  are  of  the  platform  type,  the  floor  138 
inches  by  67  inches,  with  removable  sides  24 
inches  high.  The  engine  most  in  favor  is  of 
4  cylinders,  averaging  about  3.94nch  bore 
and  5.7-inch  stroke,  housed  under  a  hood. 
Gasoline  is  considered  the  only  dependable  fuel. 
Every  variety  of  drive  has  been  represented, 
but  no  supenority  has  been  shown  by  any  par- 
ticular design.  The  large-diameter  vertical- 
tube  radiator  was  most  successful,  the  honejr- 
comb  type  being  pronounced  a  failure.  The 
pump  circulation  system  was  definitely  proved 
superior  to  other  systems.  Mechanical  self- 
starters  were  not  demanded.  The  splash  system 
of  lubrication  won  out  over  the  forced  circu- 
lation method,  chiefly  because  the  pump  in  the 
latter  system  was  free  to  pick  up  and  send  on 
to  the  bearings  any  kind  of  harmful  dirt  which 
mi^t  happen  to  get  into  the  oil  chamber. 
Ignition  by  high-tension  magneto  fulfilled  all 
requirements.  Four-speed  gears  were  found 
necessary  to  meet  working  conditions,  and  the 
French  constant-mesh  gears  were  the  only  ones 
quite  satisfactory.  Where  the  truck  was  obliged 
to  travel  oB  the  roads  and  over  rou^h  ground, 
chain- driven  wheels  were  employed ;  m  extreme 
cases  caterpillar  track  bands  were  attached. 
One  of  the  most  radical  alterations  was  the 
spoked   wheel  made  of  steel  in  place  of  the 


artillery  type  of  wooden  wheel.  For  lighter 
cars  the  steel  disc  wheel  with  solid  rubber  tires 
was  found  dependable.  The  tires  adopted  after 
much  experience  were  36  inches  by  6  inches 
for  the  front  wheels,  and  dual  rear  wheels 
with  tires  40  inches  by  5  inches.  The  driver's 
seat  was  fitted  with  a  separate  closed  hood, 
generally  of  canvas,  but  sometimes  of  wood. 
The  bodies  were  fitted  with  heavy  hoops 
and  canvas  tops,  the  front  and  rear  hoops 
being  strong  enough  to  carry  a  load  of 
650  pounds  each,  and  the  middle  hoop  a 
double  burden.  The  object  thus  attained  was 
the  conveyance  of  wounded  soldiers  on  slung 
stretchers  on  the  return  trips  from  the  battle 
front. 

For  the  hauling  of  field  pieces  the  truck 
with  4-wheel  drive  was  employed.  This 
was  heavily  built,  with  a  capaaty  of  12  tons 
generally  vnth  two  trailers  carrying  ammuni- 
tion and  supplies.  A  few  of  these  had  6- 
cylinder  engines,  but  the  4-cylinder  type 
predominated,  and  was  favored.  The  endues 
were  generally  of  4Ji-inch  bore  and  6-inch 
stroke.  These  heavy  trucks  are  capable  of 
transporting  a  75-nulUmetre  gun,  and  in  the 
French  service  the  trucks  were  fitted  with 
jacks  to  take  the  weight  off  the  wheels  when 
the  gun  was  fired.  For  hauling  the  heavy 
artillery,  the  14-inch  and  16-indb  guns,  the 
motor  used  was  of  the  simple  traction  type 
with  road  wheels  of  large  diameter  driven  by 
internal  gearing.  The  caterpillar  tractor  of  the 
agriculturist  operated  at  a  slow  speed  was 
found  more  expeditious  and  certain  in  the  long 
run  than  any  other  machine.  These  heavy 
tractors  hauled  loads  up  to  30  tons  distributed 
over  two  or  three  trailers,  one  or  more  of  which 
might  be  dropped  on  grades  or  where  the  going 
was  very  heavy.  One  of  the  recorded  accom- 
plishments of  an  American-built  tractor  of  this 
tyrpe  was  the  transportation  of  a  20-ton  gun  29 
feet  long  a  distance  of  11  miles  in  1^  hours. 
The  muzzle  end  of  the  gun  was  supported  by 
a  trailer.  For  armored  cars  carrying  machine 
guns  representatives  of  nearly  every  type  of 
motor  vehicle  have  been  employed,  from  the 
motorcycle  with  a  sidecar  to  the  big  12-ton 
truck  carrying  four  machine  guns  ana  a  field 
piece.  The  more  common  adaptation  was  based 
on  a  powerful  4-cylinder  touring  car  upon 
which  was  built  up  a  sin^e  compartment  of 
steel  plates  about  one-third  of  an  inch  thick, 
sometimes  with  a  turret,  and  generally  equipped 
with  a  wire-cutting  device.  The  plating  covered 
the  engine  and  radiator,  and  the  wheels  were  of 
the  steel  disc  type,  with  solid  rubber  tires. 
These  cars  were  supplied  with  flanged  metal 
rims  which  could  be  quickly  adjusted  for  travel 
at  high  speed  on  railroad  tracks.  Trailers  were 
used  behind  nearly  all  cars,  a  favorite  type  be- 
ing the  two-wheeled  float  with  canvas  top. 
These  were  often  fitted  with  seats  to  carry  a 
large  number  of  men,  and  operated  up  to  a 
speed  of  35  miles  per  hour.  The  so-called 
^tanks'^  of  the  British  armv  are  agricultural 
tractors  of  caterpillar  model  encased  in  half- 
inch  steel  armor.  They  weighed  15  tons  and 
had  engines  of  120  horse-power. 

Owing  to  the  wide  variation  in  construction 
of  the  many  makes  of  motor  vehicles  in  use  on 
the  Franco-British  battle  front,  it  was  a  hope- 
less task  to  attempt  to  supply  parts  to  repair 
a  damaged  car,  and  in  case  of  a  breakdown  the 
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car  was  simply  abandoned  for  a  new  one.  The 
loss  was  estimated  at  between  60  and  70  per 
cent  of  the  car  fleet,  owing  in  part  to  the  load- 
ing far  beyond  the  burden  which  the  cars  were 
planned  to  carry.  On  the  German  front  the 
cars  were  largely  standardized,  and  rescue  cars 
loaded  with  parts  cruised  about  gathering  up 
and  repairing  even  the  abandoneacars  of  the 
enemy.  Some  of  these  rescue  cars  were  fitted 
up  as  machine  shops,  with  trailers  carrying 
supplies  and  parts.  Others  were  derrick  cars 
which  lifted  the  broken-down  car  to  the  deck 
of  a  trailer  and  took  it  to  a  repair  shop  in  the 
rear. 

Specialized  automobile  machines  appeared  in 
large  numbers  as  the  war  grew  older.  Among 
these  were  motor  plows  of  200  horse-power 
which  dug  trenches  three  feet  deep  faster  than 
could  be  done  by  100  men ;  roller  tractors  which 
not  only  smoothed  newly  made  roads,  but  drew 
a  train  of  loaded  trailers  behind;  observation 
cars  fitted  with  extension  ladders  to  be  run  up 
high  into  the  air^  field  laundries;  sterilizing 
chambers  for  clothing;  X-ray  laboratories;  per^ 
ambulating  bath-houses;  and  even  traveling 
theatres  for  the  diversion  of  the  wounded.  One 
of  the  more  interesting  emergency  uses  of  com- 
mercial cars  was  the  conversion  of  the  London 
buses  into  refrigerator  transfer  cars  for  fresh 
beef.  Another  was  the  fitting  up  of  a  motor- 
cycle with  a  side  car  with  a  complete  wireless 
outfit. 

In  the  United  States  re^lar  armv  service 
there  are  battle  cars  fitted  with  rapid-fire  guns; 
tank  cars  for  gasoline,  oil  and  water;  anti- 
aircraft cars  with  guns  mounted;  4-ton  trucks 
carrying  a  3-inch  field  gun  with  caisson  —  not 
mounted  on  the  truck,  however,  as  with  the 
French  75's;  a  machine  shop  for  repairs  in  the 
field;  and  a  coffee  percolator  mounted  as  a 
two-wheeled  trailer.  These  are,  of  course,  in 
addition  to  the  customary  ambulances,  field 
kitchens,  etc.,  in  general  use  in  all  military 
establishments. 

Actual  experience  in  the  European  War  has 
proved  that  with  the  aid  of  the  automobile  in 
all  its  forms  a  whole  army  with  its  supplies  and 
field  equipment  can  be  advanced  at  the  rate 
of  30  miles  per  day,  and  a  retreat  can  be  con- 
ducted at  the  rate  of  50  miles  per  day. 

AUTOMORPHISM.  This  word  is  used 
by  Spencer  for  the  use  we  make  of  ourselves 
and  our  conduct  as  norms  in  the  judgment  of 
others.  There  is  much  in  the  experience  of 
others  that  is  not  directly  available  to  us.  John 
Smith  can  give  me  a  clear  idea  of  the  internal 
structure  of  his  experience  —  he  can  tell  me 
when  two  things  appear  of  the  same  or  of  dif- 
ferent colors,  when  he  judges  one  thing  better 
than  another,  or  he  can  give  me  an  analysis  of 
his  emotional  life,  but  whether  red  really  is  to 
him  the  same  color  that  it  is  to  me,  how  he 
feels  when  he  gives  his  moral  assent,  or  whether 
his  anger  and  my  anger  are  qualitatively  identi- 
cal—  all  these  things  and  many  more  are  a 
sealed  book  to  me.  'The  only  way  in  which  I  can 
fill  in  the  outline  which  I  obtain  by  conversa- 
tion and  observation  is  from  the  stuff  of  my 
own  mental  life.  All  knowledge  of  the  mind 
of  another,  then,  in  so  far  as  it  is  a  knowledp^ 
of  its  intrinsic  quality  rather  than  of  its 
structure,  involves  the  use  of  automorphism. 


AUTONOMY,  the  self-government  of  a 
state.  This  power  may  reside  within  limited 
bodies  of  the  same  people,  such  as  parishes, 
corporations,  ^  religious  sects.  These  districts 
or  communities  may  be  autonomous,  if  not 
absolutely,  yet  within  certain  defined  limits. 
They  may  be  said  to  enjoy  a  partial,  limited 
or  local  autonomy.  Autonomy  is  often  used 
to  designate  the  characteristic  of  the  political 
condition  of  ancient  Greece,  where  every  city 
or  town  community  claimed  the  right  of  inde- 
pendent sovereign  action.  Recentl^r  the  word 
is  more  specifically  used  of  territories  or  prov- 
inces, which,  while  subject  in  some  matter  to  a 
higher  sovereignty,  are  autonomous  in  other 
respects.  The  self-government  enjoyed  by  the 
British  colonies  may  be  described  as  a  modified 
form  of  autonomy. 

AUTOPLATB,  a  machine  for  making  and 
finishing  curved  stereotype  printing  plates  for 
use  in  printing  newspapers,  invented  b^  H.  A. 
Wise  Wood  of  New  York,  and  first  put  into  use 
upon  the  New  York  Herald,  This  machine, 
after  a  flexible  papier-mach^  matrix,  made  from 
a  type  page,  is  mserted  therein,  proceeds  to  cast 
printing  plates  weighing  about  50  pounds  each, 
at  the  rate  of  four  a  minute,  and  to  dress  their 
edges  and  inner  surfaces  and  prepare  them  for 
attachment  to  the  printing  cylinders,  and  this 
is  done  automatically — all  within  the  compass 
of  one  machine.  Previous  to  the  advent  of  the 
autoplate  such  work  had  invariably  been  done 
by  hand-worked  devices,  with  n^cn  the  fastest 
rate  of  production  attainable  was  at  the  rate  of 
slightly  less  than  one  plate  per  minute.  So 
great  a  change  did  this  invention  make  in  the 
work  of  stereotyping  upon  the  larger  news- 
papers that  not  only  was  the  machine  generally 
adopted,  but  in  every  case  the  hand  apparatus 
were  entirely  dispensed  with,  and  sole  depend- 
ence placed  upon  the  autoplate. 

AUTOPSY,  meaning  strictly  to  observe 
directly  with  the  eyes,  but  more  commonly  ap- 
plied to  the  close  examination  of  a  dead  body 
to  determine  the  cause  of  death.  The  autopsy 
is  usually  performed  by  the  coroner  in  cases 
where  death  from  poisoning  is  suspected,  in 
which  the  contents  and  condition  of  the  stomach 
are  examined  and  subject  to  chemical  analysis. 

AUTOSSEE,  Battle  of,  in  the  War  of  1812. 
While  Jackson  was  fighting  the  battles  of  Tal- 
lahatchee  and  Talladega  in  Alabama,  the 
Georgians  sent  a  force  of  940  militia  and  300 
friendly  Creeks  under  Brig.-Gen.  John  Floyd 
into  the  heart  of  the  Creek  country.  On  29 
Nov.  1813  Floyd  drew  up  his  troops  in  battle 
order  in  front  of  the  Indian  encampment  at 
Autossee  on  the  Tallapoosa  near  Tuckaubatchec 
and  thou^  the  Indians  occupied  a  strong  posi- 
tion, a  well-directed  artillery  fire  and  a  desperate 
bayonet  charge  soon  drove  them  out  with  a 
loss  of  about  200  killed,  while  Floyd  lost  only 
11  killed  and  54  wounded.  Floyd  then  retired 
to  Fort  Mitchell  on  the  Chattahoochee  where 
he  remained  until  the  battle  of  Tuckaubatchee 
(q.v.).  Consult  Adams,  <United  States>  (Vol. 
VII,  pp.  241-43) ;  Brackenridge.  H.  M..  <His- 
tory  of  the  Late  War>  (p.  191);  Fay.  H.  A. 
^Official  Accounts*  (pp.  161-65);  Pickett, 
< History  of  Alabama'  (Vol.  II,  p.  300)  ;  Miller. 
*  Bench  and  Bar  of  Georgia^   (Vol.  I,  App.) 

AUTRAN,  6-tran',  Joseph,  French  poet:  l> 
Marseilles,  June  1813;  d.  there,  6  March  1877. 
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His  verse  is  admired  for  its  purity  of  form 
and  refined  sentiment.  He  attracted  attention 
in  1832  with  an  ode  to  Lamartine,  <The  De- 
parture for  the  East^  His  works  include  *The 
Sea,^  poems  (1835) ;  ^Milianah,^  an  epic 
(1842)  ;  <  Rural  Lifc>  (1856)  ;  and  <The  Daugh- 
ter of  iEschylus,*  drama  (1848),  which  won  a 
prize  from  the  French  Academy.  In  1868  he 
was  elected  member  of  the  Academv.  His 
works  were  collected  and  published  (8  vols., 
Paris  1881). 

AUTREFOIS  CONVICT,  6'tr-fwa'  kon- 
ve,  in  criminal  pleading,  a  plea  made  by  a  de- 
.  fendant  indicted  for  a  crime  or  misdemeanor, 
that  he  has  formerly  been  tried  and  convicted 
of  the  same.  This  plea  is  similar  in  form  as 
the  plea  of  autrefois  acquit,  and  is  based  upon 
the  same  general  principle,  to  wit :  that  no 
man's  life  or  liberty  shall  be  twice  put  in 
jeopardy  for  the  same  offense.  A  plea  of 
autrefois  convict,  which  shows  that  the  judg- 
ment on  the  former  indictment  has  been  re- 
versed for  error  in  the  judgment,  is  not  a  good 
bar  to  another  indictment  for  the  sanae  offense. 
But  a  prior  conviction  before  a  justice  of  the 
peace,  and  a  performance  of  the  sentence  pur- 
suant to  the  judgment,  constitute  a  bar  to  an 
indictment  for  the  same  offense,  although  the 
complaint  on  which  the  judgment  proceeded 
was  so  defective  that  his  judgment  might  have 
been  reversed  for  error.  The  New  York  Code 
of  Criminal  Procedure,  §  9,  expressly  prohibits 
a  second  prosecution  for  the  same  crime.  At 
common  law  it  is  necessary,  according  to  the 
weight  of  authority  in  a  majority  of  the  United 
States,  to  specially  plead  former  conviction  or 
acquittal.  In  many  of  the  States,  however,  by 
statute,  the  plea  of  autrefois  acquit  may  be 
taken  advantage  of  under  die  plea  of  not 
guilty.  The  statute  adopted  in  New  York  is 
similar  in  its  terms  to  that  of  many  other  States. 
It  is  provided  by  the  New  York  Code  of  Crim- 
inal Procedure,  §  322,  that  a  plea  of  former 
judgment  of  conviction  or  acquittal  of  the 
crime  charged  may  be  pleaded  with  or  without 
the  plea  of  not  guilty.  Consult  Blackstone. 
^Commentaries*  and  the  authorities  referred  to 
under  Criminal  Law. 

AUTUMN,  the  season  of  the  year  which 
follows  summer  and  precedes  winter.  Astro- 
nomically, it  is  considered  to  extend  from  the 
autumnal  equinox,  22  September,  in  which  the 
sun  enters  Libra,  to  the  winter  solstice,  22  De- 
cember, in  which  it  enters  Capricorn.  In 
popular  speech  it  includes  in  America  the 
months  of  September,  October  and  November, 
and  in  England  August,  September  and  October. 
In  the  southern  hemisphere  the  seasons  are,  of 
course,  reversed,  and  autumn '  extends  from  22 
March  to  22  June. 

AUTKJN,  6-t^n,  France  (ancient  Bibracte)f 
a  town  in  the  department  of  Saone-et-Loire,  of 
considerable  interest  both  from  its  antiquities 
and  from  its  modern  edifices.  Of  the  former 
the  more  remarkable  are  two  Roman  gates  of 
exquisite  workmanship  and  in  good  preserva- 
tion, the  ruins  of  an  amphitheatre  and  of  sev- 
eral temples ;  of  the  latter  the  mo^t  conspicu- 
ous is  the  cathedral  of  Saint  Lazare,  a  Gothic 
structure  of  the  11th  century.  In  Roman  times 
it  contained  a  famous  school  of  rhetoric.  The 
town  contains  a  college,  several  museums  and 
a  library.     It  is  an  important  manufacturing 


centre.  Cloth,  carpets,  furniture,  leather,  paper 
and  machinery  are  the  principal  articles  of 
manufacture.  Consult  Lewis,  ^The  Antiquities 
of  Autun*  (in  Archceological  Journal,  Vol.  XI, 
London  1883).    Pop.  (1911)  15,498. 

AUTUNITE,  a  beautiful  canary-yellow 
mineral,  occurring  in  thin,  tabular  crystals  of 
orthorhombic  symmetry,  but  closety  approach- 
ing the  tetragonal  mineral  torbemite  in  form. 
Both  of  these  minerals  are  hydrous  phosphates 
of  uranium,  but  while  calcium  is  an  essential 
constituent  of  autunite,  whose  formula  is 
Ca(UO«)2P,Oi+8HA.it  is  replaced  by  copper 
in  torbemite,  which  is  further  distinguished 
bv  its  green  color.  Autunite  has  eminent  basal 
cleavage,  resulting  in  a  pearly  lustre  on  the 
basal  plane,  while  on  the  edges  of  the  crystal 
the  lustre  approaches  adamantine.  It  has  a 
hardness  of  2  to  2.5  and  a  specific  gravitv  of 
about  3.12.  Some  autunite  is  beautifully  fluor- 
escent. Its  name  is  derived  from  its  most  noted 
locality,  Autun,  France,  where  it  is  found  in 
closely  aggregated  masses  of  crystals.  Other 
noteworthy  occurrences  are  in  Cornwall,  Eng- 
land, in  Saxony,  North  Carolina  and  South 
Dakota. 

AUVERGNE,  5vam',  France,  a  province 
of  central  France,  now  included  in  the  depart- 
ments Cantal,  Puy-de-D6me  and  Haute  Loire. 
The  mountains  of  Auvergne  are  the  highest  in 
the  interior  of  France,  the  highest  of  them, 
Puy-de-Dome,  being  4305  feet  above  the  sea. 
It  15  entirely  composed  of  volcanic  matter,  and 
has  a  regular  crater  1,000  feet  in  circumference, 
and  300  feet  deep.  The  whole  of  the  cones 
present  the  same  general  character  —  well-de- 
nned craters  enclosed  by  regular  cones,  on 
whose  sides  the  lava  currents  may  be  traced  as 
easily  as  on  those  of  Vesuvius.  The  inhabit- 
ants are  a  simple  and  laborious  people  and  are 
accustomed  to  emigrate  each  vear  after  the 
harvest  in  large  numbers  to  the  neighboring 
regions,  or  to  flock  to  the  great  industrial 
centres  of  France  in  search  of  emplo3rment,  re- 
turning to  their  homes  with  their  earnings  in 
spring.  The  region  was  inhabited  in  ancient 
times  by  the  powerful  tribe  of  the  Arvemi,  who 
ruled  over  a  large  part  of  Aquitania.  In  the 
Middle  Ages  Auvergne  was  a  county.  It  was 
permanently  united  with  the  French  crown  in 
1532. 

AUVERQNB,  Mountains  of,  a  branch  of 
the  Cevennes,  chiefly  situated  in  the  depart- 
ments of  Puy-de-Dome  and  Cantal  (France). 
The  most  important  peaks  are  Puy-de-Sancy 
(6,185  feet),  Plomb  du  Cantal  and  Puy-de- 
Dome. 

AUWERS,  ou'vers,  Arthur,  German 
astronomer :  b.  Gottingen,  12  Sept.  1838.  He  be- 
came assistant  in  the  observatory  at  Konigs- 
berg  in  1859,  and  at  Gotha  in  1862;  in  1866  was 
made  a  member  of  the  Berlin  Academy  and  as- 
tronomer to  it.  In  1^8  he  was  made  permanent 
secretary  of  the  section  on  physics  and  mathe- 
matics of  the  Academy.  In  his  capacity  of 
president  of  the  Astronomical  Society  he  was 
conspicuously  identified  with  the  preparation  of 
the  great  co-operative  catalogue  of  over  100,000 
stars.  He  was  also  on  the  editorial  staff  of  the 
Vierteljahrsschrift  of  the  German  Astronomical 
Society.  He  did  important  work  in  connec- 
tion with  the  Venus  transits  of  1874  and  1882. 
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Other  important  services  were  the  completion 
of  Herscnel's  nebular  observation,  heliometric 
investigations  in  stellar  astronomy,  observa- 
tions of  the  proper  motion  of  fixed  stars. 
For  his  services  to  astronomy  he  was 
made  a  foreign  member  of  the  Academy  of 
Sciences  at  Washington,  from  which  he  also 
received  the  Watson  gold  medal.  Among  his 
works  are  ^Neue  Reduktion  der  Bradley schen 
Beobachtungen  1750-62>  (1882-1903)  and 
^Katalog  von  9,789  Stemen>  (1896).  In  1903 
appeared  ^Vierzehn  unbekannt  gebliebene 
Konigsberger  Zonen  und  datalog  von  1309 
darin  beobachteten  sternen  fiir  das  Aequinoc- 
tium  1825.> 

AUX  CAYSS,  6-ka',  Haiti,  a  seaport 
town  situated  on  the  southwest  coast  of  the 
island,  about  85  miles  west  of  Jacmel.  It  has 
an  excellent  harbor,  a  good  export  trade  and 
is  the  seat  of  an  American  consular  agent. 
Pop.  about  25,000. 

AUXANOMETER,  an  instrument  for 
recording  the  growth  of  plants  during  intervals 
too  short  for  direct  measurement.  A  simple 
form  often  used  consists  of  a  light,  well-bal- 
anced lever,  the  fulcrum  of  which  is  so  placed 
that  the  length  of  the  long  arm  is  a  multiple  of 
that  of  the  short  arm.  To  the  latter  a  thread 
from  the  growing  plant  is  attached.  The  long 
arm  traverses  a  graduated  arc  from  which  its 
movement  may  oe  read,  the  growth  of  the 
plant  being  magnified  in  the  ratio  of  the  long 
arm  to  the  short.  A  more  elaborate  instrument 
has  been  devised  consisting  of  a  wheel  with 
fine  bearings  and  a  well-balanced  rim  grooved 
to  receive  a  thread.  The  hub  carries  a  smaller 
wheel  with  a  grooved  rim,  whose  diameter  is 
one-tenth  or  one-twentieth  that  of  the  larger. 
The  wheel  is  placed  on  a  stand  and  the  plant 
placed  beneath  it.  A  silk  thread  is  attached  to 
the  plant,  carried  over  the  smaller  rim  and 
weighted  sufficiently  to  rotate  the  hub  as  the 

{>lant  grows.  A  thread  is  also  placed  on  the 
arger  rim  with  a  counterweight  at  one  end  and 
a  marker  at  the  other.  A  recording  apparatus 
made  of  a  cylinder  bearing  smoked  paper  is 
driven  by  clockwork  and  the  marker  is  placed 
so  as  to  bear  against  the  paper.  Other  methods 
of  driving  the  cylinder  arc  in  use,  of  which  one 
of  the  best  is  that  in  which  the  cylinder  is  re- 
leased at  regular  intervals  and  allowed  to  rotate 
a  short  distance.  The  cylinder  release  is  per- 
formed by  means  of  an  electro-magnet,  the  cir- 
cuit being  made  by  a  clock  at  the  proper  in- 
tervals. 

AUXERRE,  6-zar,  France,  capital  of  the 
department  of  Yonne,  90  miles  southeast  of 
Paris,  on  the  Yonne.  It  is  irregularly  built  on 
the  slope  of  a  hill  and  its  streets  are  narrow.  It 
contains  an  episcopal  palace,  now  the  residence 
of  the  prefecture,  also  the  13th  century  cathe- 
dral of  Saint  Eticnnc,  one  of  the  most  imposing 
Gothic  structures  in  France.  Other  noteworthy 
churches  arc  those  of  Saint  Germain  and  Saint 
Pierre.  The  town  was  formerly  surrounded 
by  walls  but  these  have  been  converted  into 
boulevards.  A  hospital  rests  on  the  site  of  the 
ancient  abbey  of  Saint  (jermain  and  there  are  a 
college,  a  museum  of  antiquities  and  a  botanic 
garden.  Calico,  serge,  woolens,  leather, 
earthenware  and  wine  are  manufactured  and 
there  is  considerable  trade  in  these  products 
and  also  in  timber  and  charcoal.    The  Yonne 


is  navigable  from  here  and  barges  transport 
quantities  of  Burgundy  wines  to  Paris.  Auxere 
was  flourishing  even  in  the  pre- Roman  days.  It 
successfully  resisted  Attila  and  was  taken  by 
Qovis  from  the  Romans.  Later  it  formed  part 
of  the  kingdom  of  Burgundy,  was  taken  by 
the  English  in  1359,  but  was  retaken  by  the  re- 
nowned Du  Guesclin.  It  was  united  to  France 
by  Louis  XI.  It  was  bombarded  by  the  Ger- 
mans in  1870.  It  is  the  birthplace  of  Jacques 
Amyot,  who  became  bishop  of  the  sec  and  who 
is  best  known  for  his  translation  of  Plutarch. 
Consult  Freeman,  ^Sens  and  Auxerre*  (in 
Archwological  Journal,  Vol.  XXXIX,  London 
1882).    Pop.  (1911)  21,929. 

AUXONNB,  6-sun'  (Ladn  Asona  or  Aus- 
sona),  France,  a  town  18  miles  east-southeast 
of  Dijon,  on  the  left  bank  of  the  Saone,  here 
crossed  o^  a  beautiful  bridge  of  23  arches. 
Auxonne  is  well  built,  the  seat  of  a  court  of 
commerce,  and  has  a  communal  college,  and  a 
public  library  containing  4,000  volumes ;  a  castle, 
an    arsenal    and    a    cannon    foundry.      Cloth, 

filaster  of  Paris,  bricks,  leather,  etc.,  are  manu- 
actured  here  and  there  is  a  large  trade  in 
grain,  lumber  and  vegetables.  Pop.  (1911) 
^303. 

AUZOUT,  &-zoo',  Adrian,  French  mathe- 
matician: d.  1691,  inventor  of  the  micrometer, 
still  in  use  among  astronomers  to  measure  the 
apparent  diameter  of  celestial  bodies.  He  was 
the  first  who  thought  of  appl3ring  the  telescope 
to  the  astronomical  quadrant. 

AUZOUX,  Theodore  Louis,  French  sur- 
geon: b.  Saint  Aubin  d'Ecroville,  Cure,  1797; 
d.  1880.  He  was  the  inventor,  or  the  first  to 
make  those  life-size  and  accurately  colored 
anatomical  models  which  are  now  used  univcr- 
•sally  all  over  the  world  in  medical  colleges  and 
schools  of  anatomy. 

AVA,  a'v9,  or  AUNQWA,  a  town  in  Asia, 
the  former  capital  of  Ava  or  Birmah,  on  the 
Irrawaddy.  It  has  a  circuit  of  about  five  miles, 
and  consists  of  an  inner  and  an  outer  town, 
each  surrounded  by  a  brick  wall.  The  city  was 
reduced  to  ruins  by  an  earthquake  in  1839. 
Several  Buddhist  temples  with  gilded  domes 
are  the  sole  remains  of  its  former  glory.  Con- 
sult Grant,  *Two  Years  in  Ava^  (London 
1827).    The  present  population  is  small 

AVA,  ARVA,  YAVA  or  KAVA  {Piper 
methysticum) ,  a  plant  of  the  natural  order 
Piperace(F.  possessing  narcotic  properties.  It 
is  a  shrubby  plant,  with  heart-shaped  acumi- 
nate leaves,  and  very  short,  solitary,  axillary 
spikes  of  flowers.  It  is  a  native  of  many  of  the 
South  Sea  Islands  where  the  inhabitants  intoxi- 
cate themselves  with  a  fermented  liquor  pre- 
pared from  the  upper  portion  of  the  root  and 
the  base  of  the  stem.  The  rhizone  is  thick, 
woody,  rugged  and  aromatic.  The  intoxicating 
liquor  is  prepared  by  macerating  it  in  water. 
The  narcotic  property  is  ascribed  to  an  acrid 
resin,  kawinc,  present  in  the  root.  The  taste 
is  unpleasant  to  those  unaccustomed  to  it,  and 
has  been  likened  to  that  of  rhubarb  and  mag- 
nesia. The  intoxication  is  not  like  that  pro- 
duced by  ardent  spirits,  but  rather  a  stupefac- 
tion like  that  caused  by  opium.  It  is  succeeded 
by  a  copious  perspiration.  The  habitual  use 
of  ava  causes  a  whitish  scurf  on  the  skin, 
which,    among    the    heathen    Tahitians,    was 
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redconed  a  badge  of  nobility,  the  common  peo- 
ple not  having  the  means  of  indulgence  req- 
uisite to  produce  it.  Ava  is,  like  cocaine,  a 
local  anaesthetic. 

AVADHUTA,  a'v^-d'-hoo'ta,  a  member 
of  a  mendicant  sect  in  southern  India  addicted 
to  self-torture.  They  abandon  all  worldly  re- 
straints and  religious  observances  and  have 
their  passions  under  complete  control. 

AVAL  ISLANDS.    See  Bahrein. 

AVALANCHE,  a  mass  of  snow  or  ice 
which  slides  down  steep  mountain  slopes.  On 
lofty  mountains  snow  would  accumulate  in- 
definitely if  the  excess  were  not  removed  by 
sudden  falls  or  by  glaciers  which  bring  it  into 
the  valleys,  where  it  melts.  Avalanches  may 
occur  at  any  season  of  the  year,  but  they  are 
most  frequent  in  early  spring  after  the  snow 
has  begun  to  melt  from  the  sun's  rays.  The 
water  which  collects  beneath  the  snow  bank 
loosens  it  from  the  ground,  and  the  whole  mass 
may  then  be  precipitated  to  the  base  of  the 
mountain.  Such  avalanches  occur  regularly  in 
the  Alps,  where  they  are  known  as  grundla" 
winen.  Another  type  (staublannnen)  occurring 
in  the  winter  season  is  characterized  by  the 
dry  and  finely  divided  condition  of  the  snow, 
and  results  from  the  overloading  of  the  snow- 
fields.  A  third  class  is  the  ice-avalanche,  oc- 
curring along  the  course  of  glaciers.  Ava- 
lanches are  often  very  destructive,  sweeping 
away  trees,  houses  and  everything  in  their  path. 
Their  destructive  effects  are  greatly  increased 
by  the  wind-blasts  which  accompany  them. 
Those  occurring  in  winter  usuallv  cause  the 
greatest  loss  of  life,  as  they  develop  suddenly 
and  without  warning;  those  that  take  place  in 
spring  generally  follow  a  definite  path  and  are 
more  or  less  regular  in  their  occurrence.  The 
planting  of  forests  on  the  high  slopes  some- 
times affords  protection  from  avalanches,  but 
when  this  is  not  feasible,  stone  structures  are 
employed. 

AVALLENAU,  a  legendary  poem,  by 
some  believed  to  have  been  written  by  Merlin. 
The  theme  is  based  on  an  old  tradition,  or  folk- 
lore tale,  to  the  effect  that  a  band  of  knights 
were  transformed  into  spirits  in  the  Wood  of 
Celyddon.  The  name  probably  has  a  common 
origin  with  Avalon  (q.v.),  which  was  the 
paradise  of  the  heathen  Celts. 

AVALON,  Cal.,  a  summer  resort  on 
Santa  Catalina  Island,  one  of  the  *tent  cities* 
peculiar  to  California,  made  possible  by  the 
long  dry  seasons.  Instead  of  the  seaside  cot- 
tages familiar  in  other  climates,  the  dwellings 
are  entirely  of  canvas,  some  of  them  being 
quite  elaborate,  with  many  rooms,  running 
water,  etc.  Lighting,  water,  a  sewage  system 
and  other  conveniences  are  provided  as  in 
other  communities.  During  the  summer 
months  the  population  of  Avalon  sometimes  ex- 
ceeds 40,000,  dwindling  to  less  than  1,000  dur- 
ing the  winter. 

AVALON,  Pa.,  borough  of  Allegheny 
County,  five  miles  west  of  Pittsburgh,  on  the 
Ohio  River,  and  on  the  Pittsburgh,  Fort  Wayne 
and  Chicago  Railroad.  It  is  a  residential 
suburb  of  Pittsburgh.    Pop.  4,317. 

AVALON,  the  legendary  elysium  of  King 
Arthur,  being  his  abode  after  disappearing 
from  the  haunts  of  men;  called  also  Avilion, 


The  name  is  also  identified  with  Glastonbury, 
and  has  been  given  to  a  peninsula  of  New- 
foundland. Avalon  appears  to  have  been  the 
Celtic  paradise.  The  origin  of  the  name  is 
doubtful.  Consult  Rhys,  J.,  < Studies  in  the 
Arthurian  Legend >  (Oxford  1891);  and  Meyer 
and  Nutt,  <  Voyage  of  Bran>  (2  vols.,  London 
1897). 

AVALOS,  a'v^-los";  the  name  of  a  noble 
Neapolitan  family^  which  included  Ferdinand 
D'Avalos,  Marquis  de  Pescara:  b.  Naples 
1490;  d.  30  Nov.  1525.  He  served  with  distinc- 
tion in  the  army  of  Charles  V,  and  was  taken 
prisoner  by  the  French  at  the  battle  of  Ravenna 
in  1512.  He  beguiled  the  hours  of  captivity  b;y 
writing  a  ^Dialogue  of  Love,^  which  he  dedi- 
cated to  his  wife,  the  beautiful  and  accomplished 
Vittoria  Colonna.  He  soon  recovered  his  liber- 
ty, and  subsequently  displayed  extraordinary 
ability  in  the  wars  of  Charles  V,  notably  at 
Pavia  in  1525,  where  he  was  severely  wounded. 

AVANCINI,  Nicholas,  an  ascetic  writer 
of  the  Society  of  Jesus:  b.  1612;  d.  1686.  His 
little  book  of  meditations  on  the  life  and  doc- 
trine of  Jesus  Christ  which  has  been  translated 
into,  several  languages  and  is  widely  used  to-day 
by  members  of  clergy  first  appeared  in  Vienna 
in  1665.  By  reason  of  its  arrangement,  its  scrip- 
tural sources,  its  pithy  suggcstivcncss  and  its 
practical  character,  Cardinal  Gibbons  states 
that  it  has  been  his  Vade  Mecum,  his  book  of 
meditations  during  all  the  years  of  his  ministry. 

AVARE,  L^  la-var'  (The  Miser),  the 
title  of  one  of  the  most  famous  of  Moliere's 
prose  comedies,  first  produced  9  Sept.  1668.  It 
is  founded  on  the  ^Aulularia*  of  Plautus,  and 
was  paraphased  by  Fielding  in  his  comedy  of 
*The  Miser.'  Harpagon  is  a  sexagenarian  mi- 
ser who  incarnates  the  spirit  of  avarice  and  has 
determined  to  marry  a  young  woman  named 
Mariane,  but  ultimately  prefers  his  gold  to 
matrimony. 

AVARS,  aVarz^  or  AVARES,  a  nation  of 
Mongolian  or  Turkish  origpn,  which  at  an  early 
period  migrated  to  the  regions  around  the  Don, 
the  Caspian  Sea  and  the  Volga.  They  served  in 
Justinian's  army,  and  later  made  themselves 
masters  of  Dalmatia,  pressed  into  Thuringia 
and  Italy,  where  they  fought  with  the  Franks 
and  Lombards,  and  extended  their  dominion 
over  the  Slavonians  dwelling  on  the  Danube 
and   farther  north,  as  well  as  over   the  Bul- 

farians  on  the  Black  Sea.  In  640  they  were 
riven  out  of  Dalmatia  and  confined  to  Pan- 
nonia.  They  were  at  length  overcome  by 
Charlemagne,  and  after  827  disappear  from 
history;  but  the  valley  of  Erlav,  a  small 
tributary  of  the  Danube  in  Lower  Aus- 
tria, was  called  the  ^*land  of  the  Avars* 
as  late  as  the  10th  century.  The  name 
is  also  borne  by  a  tribe  estimated  to  number 
upward  of  100,000,  now  living  in  the  Caucasus 
Mountains,  noted  for  their  struggle  with 
Russia,  in  which  they  were  led  by  Schamyl 
(q.v.).  They  are  followers  of  Islam  and  have 
a  written  language  with  Arabic  characters. 
Consult  Deniker,  <Races  of  Man>  (1900);  and 
Keane,  ^ Ethnology^   (London  1896). 

AVARY,  Myrta  Lockett,  American  writer 
and  sociologist:  b.  Halifax,  Va.  For  several 
years  she  was  an  editorial  writer  on  various 
publications,  then  became  interested  in  settle- 
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ment  work.  She  is  the  author  of  ^ Dixie  After 
the  War>  (1906)  •  <Joel  Chandler  Harris  and 
His  Home>  (1913)  ;  ^Letters  and  Recollections 
of  Alexander  H.  Stephens^  (edited  1910). 

AVATAR,  av'^-tar',  in  Hindu  mythology, 
an  incarnation  of  the  Deity.  Ten  avatars  are 
peculiarly  distinguished,  and  four  of  them  are 
the  subjects  of  Purdnas,  or  sacred  poems.  These 
10  are  among  the  incarnations  of  Vishnu,  the 
supreme  God.  The  Matssra  avatar  was  the  de- 
scent of  the  Deity  in  the  form  of  a  fish;  Kach- 
yapa  or  Kurma,  in  that  of  a  tortoise:  Varaha, 
as  a  boar;  Nara^sinha,  as  a  monster,  half  man, 
half  lion ;  Vamana,  as  a  dwarf ;  Parasurama,  as 
the  son  of  Jamadagni.  All  these  took  place  in 
the  Satya  ruga,  or  (k>lden  Age.  The  seventh 
incarnation  was  in  the  form  of  the  four  sons 
of  King  Dasaratha,  under  the  names  of  Rirna, 
Lakshmana,  Bharata  and  Satrughna,  in  order 
to  destroy  certain  demons  that  infested  the 
earth.  The  achievements  of  Rama  form  the 
subject  of  the  celebrated  epic  called  the  Rima- 
yana.  The  eighth  avatar  of  Vishnu,  in  the 
form  of  Krishna,  is  the  best  known  of  all,  from 
the  fact  that  it  forms  the  subject  of  the  great 
Sanskrit  epic  ^cm,  the  Mahahbarata.  Its  ob- 
ject was  to  relieve  the  earth  from  the  Daityas, 
and  the  wicked  men  who  oppressed  it.  The 
ninth  was  in  the  form  of  Buddha.  The  Kalki, 
or  tenth  avatar,  is  yet  to  come  at  the  end  of  the 
Kali  Yuga,  or  the  Iron  Age.    See  Vishnu. 

AVATCHA,  4-va'ch^,  a  volcano  and  bay 
in  Kamchatka  in  lat.  53°  18'  N.  and  long. 
158°  47'  E.  The  volcano,  9,000  feet  high,  was 
last  active  in  1855.  The  largest  crater  is  several 
hundred  yards  in  circumference.  The  town  of 
Petropavlovsk  is  situated  on  the  bay. 

AVE-LALLEMANT,  a'van^l'man',  Fricd- 
erich  Christian  Benedict,  German  crim- 
inologist: b.  Lubeck,  23  May  1809;  d.  Berlin 
1892.  After  graduating  from  Jena,  he  began 
practising  law  in  his  native  town.  From  1851 
to  1868  he  was  a  police  magistrate.  His  most 
important  work  is  ^Das  deutsche  Gaunertum^ 
(4  vols.,  Leipzig  1858-62).  It  consists  of  a  de- 
tailed history  of  crime  and  its  punishment  in 
(^rmany  and  includes  a  dictionary  of  the  slang 
words  used  among  criminals.  He  is  also  the 
author  of  some  fiction,  most  of  it  being  in  the 
nature  of  detective  stories. 

AVE-LALLEMANT,  Robert  Christian 
Berthold,  brother  of  Fricderich  Christian 
Benedict  Ave-Lallemant,  German  physician 
and  writer:  b.  Liibeck,  25  July  1812;  d.  there, 
13  Oct.  1884.  For  the  i^reater  part  of  his  life 
he  was  a  practising  physician  in  Rio  de  Janeiro, 
Brazil.  He  is  the  author  of  ^Reise  durch  Siid- 
brasilien>  (2  vols.,  1859)  ;  <Reise  durch  Nord- 
brasilien*  (2  vols.,  1860);  ^Fata  Morgana^ 
(1872);  ^Wanderungen  durch  die  Pflanzenwelt 
der  Tropen>   (1880). 

AVE  MARIA,  a'va  m^-re'^  (Latin;  hail 
Mary,  from  avere)  ;  among  the  Roman  Catho- 
lics the  beginning  of  a  prayer  to  the  Virgin, 
whence  the  whole  prayer  is  called  Ave  Maria. 
It  is  the  beginning  of  the  salutation  which  the 
angel  addressed  to  the  Virgin,  as  he  announced 
to  her  that  she  should  be  the  mother  of 
the  Saviour  and  the  address  to  her  of  her 
cousin  Elizabeth  (Luke  i.  28.  42;  ^^Hail.  highly 
favored,  the  Lord  is  with  thee  blessed  are  thou 
among  women*).    See  Rosary. 


AVBBURY,  a'ber-?,  1st  baron.  Sec  Lub- 
ROCK,  John. 

AVEBURY,  England,  village  in  Wiltshire, 
noted  for  its  Druidical  temple,  which  originally 
consisted  of  a  larger  outer  circle  of  100  stones, 
from  15  to  17  feet  high,  and  about  40  feet  in 
circumference,  surrounded  by  a  broad  ditch  and 
lofty  rampart,  and  enclosing  two  smaller  circles. 
On  the  neighboring  downs  are  numerous  bar- 
rows or  artificial  tumuli,  one  of  which,  called 
Silbury  Hill,  rises  to  the  height  of  130  feet, 
with  a  circumference  of  2,027  feet  at  the  base, 
covering  an  area  of  more  than  five  acres.  Sir 
John  Lubbock  the  scientist  selected  his^ title  of 
Lord  Avebury  from  the  name  of  this  village. 

AVEIRO,  ^-ve-^-roo,  Portup^al,  a  seaport 
and  the  capital  of  an  administrative  district,  on 
the  Vou^,  and  the  Lisbon- Oporto  Railway. 
Aveiro  is  built  on  the  southern  shore  of  a 
marshy  lagoon,  containing  many  small  islands, 
and  measuring  about  15  miles  from  north  to 
south,  with  an  average  breadth  of  about  one 
miles.  The  Barra  Nova,  an  artificial  canal 
about  33  feet  deep,  constructed  1801-08,  gives 
access  to  the  Atlantic  Ocean.  The  local  in- 
dustries include  the  preparation  of  sea-salt, 
the  catching  and  curing  of  fish,  especially 
sardines  and  oysters,  and  the  gathering  of 
aquatic  plants.  There  is  also  a  brisk  trade  in 
wme,  oil  and  fruit;  while  the  Aveiro  district 
contains  copper  and  lead  mines,  beside  much 
good  pasture  land.    Pop.  10,000. 

AVELING,  Francis  Arthur  PoweU, 
Canadian  clergyman  and  author:  b.  Saint 
(Catherine's,  Ontario,  1875.  He  was  educated 
at  Keble  College,  Oxford,  the  Canadian 
College.  Rome,  and  at  Louvain  Univer- 
sity. Becoming  a  convert  to  the  Roman 
Catholic  faith  in  1896  he  was  ordained 
to  the  priesthood  in  1899  and  became  first 
rector  of  the  Cathedral  Choir  School  at 
Westminster.  He  was  also  appointed  lecturer 
in  analytical  psvchology  at  University  College, 
London,  and  after  the  outbreak  of  the  great 
war  became  chaplain  of  the  forces.  He  is  a 
fellow  of  Louvain  University;  extern  examiner 
in  philosophy,  National  University  of  Ireland, 
and  lecturer  in  pedagogical  methods,  London 
County  Council.  He  has  published  ^The  Phi- 
losophers of  the  Smoking  Room^ ;  ^The  God  of 
Philosophy  > ;  <0n  the  Consciousness  of  the 
Universal  and  the  Individual^ ;  etc.  He  is  a 
contributor  to  the.  Dublin  Review,  the  American 
Catholic  Quarterly  Review,  the  Review  Nio- 
Scholastique,  the  Nineteenth  Century,  Journal 
of  Psychology,  etc 

AVELLANEDA,  ^-vU'ly^-nrda,  Alfonso 
Pemandes  de,  the  pseudonym  of  the  writer  of 
a  sequel  to  ^Don  Quixote,  >  issued  prior  to  the 
sequel  by  Cervantes.  The  real  name  of  the 
author  is  not  known  but  the  work  has  been 
ascribed  to  about  a  dozen  different  writers.  See 
Don  Quixote. 

AVELLANEDA,  Nicholas,  Argentine 
statesman:  b.  Tucuman,  1  Oct.  1836;  d.  36  Dec. 
1885.  He  was  professor  of  political  economy 
in  the  University  of  Buenos  Aires ;  Minister  of 
Public  Instruction  in  1868-74,  and  President  of 
the  republic  in  1874-86.  He  published  several 
historical  and  economical  works. 

AVELLANEDA  Y  ARTEAGA,  ^-valya- 
nSL'da  e  ar'ta-a'ga,  Gertmdis  Gomez  de,  Spanish 
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poet^  dramatist  and  novelist :  b.  Puerto  Prindpe^ 
Cuba,  23  March  1814;  d.  Madrid  2  Feb.  1873. 
Under  the  pseudonym  Peregrina  she  contributed 
to  Andalusian  journals  many  <  Lyric  Poems  ^ 
(1851-54),  and  afterward  wrote  a  series  of 
spirited  novels:  <Two  Women, ^  <The  Baroness 
de  Joux,>  ^  Dolores,  >  and  others.  She  gained 
still  higher  distinction  with  the  tragedies  ^Al- 
fonso Munio,'  the  hero  of  which  was  her  own 
ancestor,  and  <The  Prince  of  Vianna.^  Her 
later  compositions  had  a  tone  of  melancholy; 
among  these  are  Biblical  dramas,  as  <SauP  and 
^Balthasar*;  the  spiritual  song,  <At  the  Cross.^ 
and  <The  Last  Ascent  of  My  Harp>  (1850). 
In  the  Ifter  years  of  her  fife  she  composed  16 
plays  which^  still  have  a  place  on  the  Spanish 
stage.  She  is  without  a  rival  of  her  sex  among 
Spanish  writers  of  the  19th  century.  Some 
critics  hold  that  she  was  second  only  to  Chris- 
tina Rossetti  among  modem  poetesses.  Her 
<Alvas  literarias>  begun  to  appear  at  Madrid 
in  1869  but  only  five  volumes  have  been  issued. 
See  Sab  (or  Espatilino). 

AVELLINO,  aVel-le'no.  Francesco 
Maria,  Italian  archaeologist:  b.  Naples,  14  Aug. 
1788;  d.  10  Jan.  1850.  He  was  at  first  professor 
of  Greek  literature  at  the  University  of  Naples, 
during  which  period  he  was  also  the  tutor  of 
the  children  of  Murat.  In  1820  he  became  pro- 
fessor of  political  economy  at  the  same  insti- 
tution. In  1839  he  became  director  of  the  Real 
Museo  Borbonico,  of  whose  vast  coin  collections 
he  had  previously  prepared  a  valuable  catalogue. 
He  was  also  the  founder  of  the  journal  BolU" 
tino  Archeologico.  His  chief  works  are  col- 
lected under  the  title  ^Opuscoli  diversi* 
(Naples  1831-36.  3  vols.). 

AVELLINO,  a  town  in  Italy,  29  miles 
east  of  Naples.  It  has  a  square  adorned  with 
an  obelisk,  and  possesses  several  agreeable 
promenades.  Avellino  has  several  fine  monu- 
ments, an  academy  and  a  theatre.  Cloths,  hats, 
shaes  and  chairs  are  manufactured.  Chestnuts 
and  hazel  nuts- have  been  gathered  in  the  vicin- 
ity since  Plin3r*s  day.  Tne  ruins  of  ancient 
Abellinum  are  about  three  miles  distant  and 
here  also  is  the  famous  convent  of  Monte 
Vergine,  which  is  visited  annually  by  tens  of 
thousands  of  pilgrims.    Pop.  (1911)  23,926. 

AVEMPACB,  av^m-pa-th^  Jbn  Bajja* 
Arabic  poet  and  philosopher:  b.  Saragossa, 
Spain,  about  the  end  of  the  Uth  century;  d. 
Fez,  1138.  At  first  he  held  high  office  in  his 
native  city,  but  finally  lost  his  position  on  ac- 
count of  his  liberal  attitude  in  rc^rd  to  re- 
ligion. After  residing  at  various  times  in  Se- 
ville and  Granada,  he  finally  arrived  in  Fez, 
where  he  became  court  physician  to  the  Sultaa. 
He  died  from  poison  admmistered  by  a  jealous 
rival  for  the  favor  of  the  Sultan.  Avempace 
belonged  to  that  broad  school  of  Arabic  phi- 
losophy which  ignored  the  letter  of  the  Koran. 
Be^de  his  commentaries  on  Aristotle,  he  made 
known  the  Peripatetic  school  of  philosoi^y  in 
Spain.  He  also  wrote  several  works  on  medi- 
cine and  music  and  composed  manv  original 
poems.  Consult  Brockelmann,  ^Gescnichte  dcr 
arabischen  Litteratur>  (Weimar  1899). 

AVENA.    See  Oats. 

AVENARIUS,  Ferdinand,  German  poet 
and  critic,  nephew  of  Richard  Wagner:  b. 
Berlin.  20  Dec.   1856.     After  studying  at  the 
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universities  of  Ldpzig  and  Zurich,  he  founded 
the  art  journal  Kumstwart,  which  finally  be- 
came the  leading  publication  of  its  kind  in 
Germany.  He  was  also  the  editor  of  a  col- 
lection of  reproductions  of  works  of  art.  His 
critical  works  are  <  Deutsche  Lyrik  der  (Jegen- 
wart>  (2d  ed.,  1884) ;  <Max  IGinger's  Griffel- 
kunst>  (2d  ed.,  1907)  j  <Balladen  Buch>  (1907 
and  1910)  ;  ^Das  frohche  Buch  aus  deutscher 
Dichter  und  maler  Kunst  gesammelt>  (1910). 
His  poetical  works  are  the  idyl  *Die  Kinder 
von  Wohldorf  >  (6th  ed.,  1910) :  <Lebe>  (8th 
ed.,  1909);  <Stimmen  und  Bilder>  (7th  ed., 
1910);  ^Hausbuch  deutscher  Lyrik>  (10th 
ed,  1910). 

AVENARIUS,  Richard,  German  philos- 
opher: b.  Paris  1843;  d.  Zurich  1896.  He 
studied  philosophv  at  the  universities  of 
Zurich,  Berlin  and  Leiprig,  and  from  1877  to 
his  death  was  professor  of  philosophy  at 
Ziirich.  He  wrote  on  Spinoza's  pantheism, 
published  a  theory  of  experience  and  con- 
tributed many  papers  to  magazines  and  reviews, 
upon  philosophical  subjects.  He  also  wrote. 
^Kritik  der  rdnen  Erfahrung*  (2  vols.,  Leip- 
zig 1889,  1907).  Consult  Bush,  W.  T.,  <Ave- 
narius  and  the  Standpoint  of  Pure  Experience^ 
(New  York  1905);  and  Ewald,  O.,  <Richard 
Avenarius  als  Begrunder  des  Empiriokriti- 
zismus>   (Berlin  1905). 

AVENCHE8,  ^vansh',  Switzeriand,  a 
town  in  the  canton  of  Vaud,  seven  miles  north- 
west of  Friburg.  It  is  the  ancient  Aventicum, 
capital  of  Helvetia  under  Roman  rule,  and  is 
noted  for  its  Roman  relics,  notably  the  ruins 
of  an  amphitheatre,  and  a  Corinthian  column 
belonging  to  a  temple  of  Ajpollo.  This  column, 
celebrated  by  Byron  in  ^Childe  Harokl^  pd 
canto,  65th  line),  is  known  as  Le  Cicognter, 
from  the  fact  that  for  centuries  storks  have 
used  it  as  a  nesting  place.  In  Roman  times  it 
was  a  city  of  20,000  inhabitants.  Avenches  is 
the  German  Wiflisburg  (castle  of  Wifiis,  a 
count  of  Burgundy  of  the  7th  century).  The 
castle  b  built  on  the  site  of  the  Roman  Capitol, 
and  there  is  a  museum  in  the  amphitheatre. 
The  population  now  is  about  2,000. 

AVENSL,  Manr,  a  character  appearing 
in  Scott's  novels,  <The  Monastery*  and  ^Thc 
Abbot.> 

AVENGER  OF  BLOOD,  among  prim- 
itive peoples  the  next  of  kin  to  a  murdered 
man,  upon  whom  was  laid  the  duty  of  aveng- 
inp  the  crime  by  killing  the  murderer.  In 
this  custom  may  be  detected  the  source  of  the 
system  of  crimmal  law.  Primitive  law  is  con- 
cerned solely  with  crimes  of  violence  —  homi- 
cides, wounding  and  robbery.  The  punish- 
ment is  left  to  the  injured  party  or  to  his  kins- 
man. In  course  of  time  the  right  of  the  kins- 
man was  limited  by  the  doctrine  of  sanctuary, 
and  by  the  institution  of  the  wergild,  whereby 
a  money  payment  was  made  to  the  avenger  of 
blood  in  commutation  of  the  natural  penalty 
of  the  crime.  Among  the  Arabs  these  prim- 
itive customs  survive  and  the  hereditary  feuds 
of  families,  clans  and  tribes^  in  semi^barbarpus 
countries  are  survivals  of  this  same  institution. 

AVENTIME,  the  southernmost  of  the 
seven  hills  of  Rome,  on  the  left  bank  of  the 
Tiber,  between  the  river  and  the  Caelian  hill. 
The  Circus  Maximus  lay  to  the  northeast  of 
the  Aventine,  between  it  and  the  Palatine,  and 
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the  baths  of  Caracalla  were  on  the  southeast. 
Servius  Tullius  included  it  in  the  city  and  it 
was  settled  by  the  plebs  in  455  B.C  Consult 
Platner,  ^Topography  and  Movements  of 
Ancient  Rome>   (New  York  1911). 

AVENTINUS,  the  name  taken  by 
Johann  Turmair,  Bavarian  historian:  b. 
Abensberg,  4  July  1477;  d.  Reeensburg,  9  Jan. 
1534.  He  studied  at  IngoTstadt,  Vienna. 
Cracow  and  Paris,  and  in  1509  was  appointed 
tutor  to  Louis  and  Ernest,  the  two  Vounger 
sons  of  Albert  the  Wise,  the  late  Duke  of 
Bavaria-Munich.  Encouraged  by  William  IV, 
Duke  of  Bavaria,  he  began  to  write  the  *An- 
nales  Bojorum^  about  1517,  and  finishing  this 
book  in  1521,  undertook  a  German  version  of 
it,  which  he  completed  some  years  later.  He 
assisted  to  found  the  Sodalitas  litteraria 
Angilostadensis,  under  the  auspices  of  which 
several  old  manuscripts  were  brought  to  light 
The  ^Annales^  deals  with  the  history  of  Bavaria 
in  conjunction  with  general  history  from  the 
earliest  times  to  1460.  He  took  immense  pains 
with  his  work,  and  to  some  degree  anticipated 
the  modem  scientific  method  of  writing  his- 
tory. Avcntinus,  who  has  been  called  the 
^Bavarian  Herodotus,*  wrote  other  books  of 
minor  importance. 

AVENTURINE.    See  Quartz. 

AVENZOAR,  a'ven-zo'ar,  or  more  cor- 
rectly, ABU-MBRWAN-MOHAMMBD- 
BBN-ABDALMALEC-BBN-ZOHAR,  Ara- 
bian physician  of  the  12th  century:  b.  Seville, 
Spain,  about  1072;  d.  Morocco  1162.  He  be- 
came eminent  in  his  profession,  traveled  much, 
and  passed  through  many  adventures^  among 
which  was  a  long  imprisonment  at  Seville.  He 
had  the  care  of  a  hospital,  and  composed  a 
work  entitled  <A1  Theiser,>  contatnin|^  a  com- 
pendium of  medical  practice,  and  including 
many  facts  and  observations  not  found  in  the 
preceding  writers,  which  was  probably  the 
result  of  his  own  experience.  He  was  an 
advocate  of  the  experimental  method,  had  a 
remarkable  knowledge  of  anatomy  and  tried 
many  experiments.  He  introduced  a  silver 
tube  for  the  introduction  of  food  into  the 
stomach.  He  influenced  Aver  roes,  who  at- 
tended some  of  his  lectures.  His  work,  ^The 
Method  of  Preparing  Medicines  and  Diet^  was 
translated  into  Hebrew  (1280)  and  into  Latin 
(1490).  The  report  of  his  having  lived  to  the 
age  of  135  is  probably  an  error  arising  from 
his  having  been  confounded^  with  his  son,  of 
the  same  name  and  profession,  who  lived  at 
Morocco,  and  was  the  author  of  a  treatise  on 
the  regimen  of  health. 

AVERAGE,  in  maritime  law,  is  general, 
particular  or  petty.  ^General  average  (also 
called  gross)  consists  of  expense  purposely 
inairred,  sacrifice  made  or  damage  sustained 
for  the  common  safety  of  the  vessel,  freight 
and  cargo,  or  the  two  of  them,  at  risk,  and  is 
to  be  contributed  for  by  the  several  interests 
in  the  proportion  of  their  respective  values 
exposed  to  the  common  danger,  and  ultimately 
surviving,  including  the  amount  of  expense, 
sacrifice  or  damage  so  incurred  in  the  con- 
tributory value.  Indemnity  for  general  av- 
erage loss  ^  is  ordinarily  ^  stipulated  for  in 
policies  against  the  risks  in  navigation,  sub- 
ject, however,  to  divers  modifications  and  con- 
ditions.    Under  maritime  policies  in  the  usual 


form,  insurers  are  liable  for  the  contributions, 
for  loss  fay  jettison  of  cargo,  sacrifice  of  cables, 
anchors,  sails,  boats,  delay  for  the  purpose  of 
refitting,  voluntary  stranding,  etc  Average 
particular  (also  called  partial  loss)  is  a  loss  on 
the  ship,  cargo  or  freight,  to  be  borne  by  the 
owner  of  the  subject  on  which  it  happens,  and 
is  so  called  in  distinction  from  general 
average,  and,  if  not  total,  it  is  also  called  a 
partial  loss.  It  is  insured  against  in  marine 
policies  in  the  usual  forms  on  shi|>,  cargo  or 
freight,  when  the  action  of  peril  is  extraor- 
dinary, and  the  damage  is  not  mere  wear  or 
tear,  and  on  the  ship  covers  loss  by  sails  split 
or  blown  awav,  masts  sprung,  machinery  of 
steamship  disabled,  planks  started  change  of 
shape  ^  by  strain,  loss  of  boat,  breaking  of 
sheathing  or  upper  works  or  timbers,  damage 
by  collision  or  strainding,  by  lightning  or  fire, 
or  in  defense  against  pirates  or  enemies,  or  by 
hostile  or  piratical  plunder.  Petty  average  con- 
sists of  small  charges  formerly^  assessed  upon 
the  cargo,  to  wit:  anchorage,  pilotage,  beacon- 
age, towage,  quarantine,  etc.  See  Mabine 
Insurance. 

AVERBHENKO,  Arkadi  Timofeye'vich, 
a-ver-chenlco,  Russian  humorist  writer:  b. 
1881.  He  was  the  son  of  a  merchant.  He 
started  on  his  career  with  a  position  in  the 
office  of  some  works  of  mines.  ^  In  1907  he 
edited  the  periodical  Shtuik  and  since  1908  has 
been  editing  Satirikon  (formerly  Strekoza). 
He  contributed  to  the  collection  <Utro*  and  to 
the  periodicals  Zhoumal  dlya  Vsiekh,  Zriieli 
and  others.  His  works  are  often  published 
under  the  pseudonym  Ave.  Part  of  his  hu- 
moristical  tales  have  been  edited  in  the  col- 
lection ^Vesyeluiya  Ustritzui*  (Happy  Oysters) 
(6th  ed..  1911);  <Tales>  (1910);  ^little  Hares 
on  the  WalP    (1910). 

AVERELL,  William  Woods,  American 
military  officer:  b.  Cameron,  N.  Y.,  5  Nov. 
1832;  d.  Bath.  N.  Y.,  3  Feb.  1900.  He  was 
educated  at  West  Point  and  was  graduated 
there  in  1855,  and  served  on  the  frontier,  and 
in  several  Indian  campaigns  till  the  beginning 
of  the  Civil  War,  when  he  was  appointed 
colonel  of  the  3d  Pennsylvania  Cavalry, 
and  assigned  to  the  command  of  the  cavalry 
defenses  of  Washington.  During  the  war  he 
distinguished  himself  on  numerous  occasions 
as  a  cavalry  raider  and  commander,  and  at  its 
close  was  brevetted  maior-general  of  vol- 
unteers. In  1863-64  on  his  raids,  he  fought 
numerous  skirmishes,  destroyed  many  miles 
of  railroad^  captured  great  quantities  of  sup- 
plies and  m  various  ways  greatly  hampered 
the  Confederates  and  aided  the  Federal  com- 
mands in  carr^^ng  out  their  plans  of  cam- 
paign. He  resigned  from  the  regular  army 
while  holding  the  rank  of  captain,  in  1865,  and. 
under  an  act  of  Congress,  was  reappointed 
captain  in  August  1888,  and  was  placed  on  the 
retired  list  in  *the  same  month.  He  was  United 
States  Consul-General  at  Montreal  in  1866^. 
He  invented  a  system  of  asphalt  pavement 
now  quite  generally  adopted  and  the  Averell 
insulating  conduits  for  wires  and  conductors 
and  a  method  of  making  cast  steel  direct  from 
the  iron  ore  in  one  operation. 

AVBRNUS,  «-v^nds,  a  small  circular 
lake,  now  called  Logo  d^Avemo,  in  Campania, 
Italy,  between  the  ancient  Cumx  and  Puteoli. 
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It  is  surrounded  by  hills  of  a  moderate  height, 
which  used  to  be  covered  with  immense  woods, 
while  the  atmosphere  was  charged  with  un- 
healthful  mephitic  effluvia,  and  it  occupies  the 
crater  of  an  extinct  volcano.  By  ancient  Greek 
writers,  subsequent  to  Homer,  it  was  fabled 
to  be  the  entrance  to  the  infernal  regions,  and 
to  have  been  the  place  where  Ulysses  entered 
in  his  visit  to  die  shades.  It  was  also  thought 
that  the  Cimmerians  of  Homer  dwelt  on  the 
banks  of  this  lake.  The  sibyl  of  Cumae  is  said 
to  have  had  her  grotto  here,  and  Virgil  repre- 
sents her  as  guiding  iEneas  when  he  made 
his  descent  {^facilis  descensus  Avemo^)  to 
the  infernal  regions  at  this  place.  The  lake  is 
about  a  mile  and  a  half  in  circumference. 
Agrippa  caused  the  woods  to  be  thinned  and 
made  the  lake  a  naval  headquarters,  ]piown  as 
Portqs  Julius.  He  had  it  connected  by  canal 
with  Lacus  Lucrinus  and  Cocceius  constructed 
a  famous  tunnel  to  Cumae  through  the 
motmtain. 

AVERROBS,  av-er-r6s'    (corrupted   from 
Ebn  or  Ibn  Roshd),  a  renowned  Arabian  phi- 
losopher:  b.  Qjrdova,   Spain,   1126;   d.   aoout 
1198.      He    studied    theology    and    philosophy 
under  Tofail  and  medicine  under  Ibn  Zuhr  at 
Cordova.    In  1169  he  became  a  cadi  or  judge 
first  in  Seville  and  afterward  in  Cordova.    "He 
was   accused  of   rejecting  the  established  re- 
ligion,   and    in    consequence    deprived    of    his 
offices,   and  fled  to  Fez.     Here  he  was  con- 
demned   by   a    spiritual    court   to   recant   and 
undergo  a  public  penance.    Upon  this  he  went 
back    to    his    own    country,    but   was    latterly 
restored  to  his  dignities  in  Morocco.    Averroes 
regarded  Aristotle  as  the  greatest  of  all  philos- 
ophers, and  explained  his  writings,  witn  only 
a    slight   deviation    from   his   views.     Besides 
commentaries    on    Aristotle   and   other   philo- 
sophical works  he  wrote  also  a  com^ndium  of 
physic,  called  <Colliget*    (a  corruption  of  the 
Arabic  <Kuniyat,>  or  summary),  and  treatises 
on    jurisprudence,    astronomy,    grammar,    etc. 
His   commentaries  upon  Aristotle,  in  a  Latin 
translation,  were  repeatedly  printed  at  Venice 
in  the  ISth  and  16th  centuries.    His  <Colliget* 
also    was    early    translated    into    Latin,    and 
several   times  printed.     Consult   Brockelmann, 
^Geschichte   dcr   arabischen   Litteratur^    (Vol. 
I,     Weimar    1899) ;    De    Boor,    < History    of 
Philosophy  in  Islam>    (Lcyden  1903) ;  Renan, 
<  Averroes     et     raverroisme>      (Paris     1860) ; 
Miiller,  ^Philosophie  und  Theologie  von  Aver- 
roes >     (1875). 

AVERSA,  a-ver'sa,  Italy,  a  town  12  miles 
north  of  Naples,  on  a  plain  covered  with  vines 
and  orange  trees.  It  is  the  seat  of  a  bishop, 
and  is  famed  for  a  kind  of  almond-cake,  called 
torrone,  in  great  demand  at  Naples.  It  con- 
tains a  cathedral  and  monasteries,  an  insane 
asylum  and  a  foundling  institution.  It  is  also 
famed  for  asprino,  a  sparkling  white  wine, 
and  for  oil,  fruit  and  silk.  Nearby  is  the 
ancient  Atella,  whence  came  the  coarse  farces 
called  Atellan<p  fabultp.  The  modem  town 
was  founded  by  the  Normans  in  1(^.  Pop. 
(1911)  23,203. 

AVERY,  Elroy  McKendree,  American 
writer:  b.  Erie,  Mich.,  1844.  He  served  in  the 
Federal  army  during  the  Civil  War.  and  has 
since  been  prominent  in  educational  matters. 
Among  his  many  published  works  are  text- 


boc^  in  physics  and  chemistry,  <  Words  Cor- 
rectly Spoken>  (1887);  <A  Popular  History 
of  the  United  States,  and  Its  People  >  (12 
vols.);    <The  Town  Meeting>    (1904). 

AVBRY,  Sanrael  Patnam,  American  art 
expert:  b.  New  York.  17  March  1822;  d. 
there,  12  Aug.  1904.  After  having  studied  en- 
graving he  began  business  as  an  art  dealer 
in  1865.  Two  years  later  he  was  appointed 
commissioner  in  charge  of  the  Amencan  art 
department  at  the  Paris  Exposition.  He  was 
one  of  the  founders  and  for  a  long  time  a 
trustee  of  the  New  York  Metropolitan  Museum 
of  Art  (q.v.).  He  is  also  the  founder  of  the 
Aveiy  Architectural  Library  at  Columbia 
University,  which  he  gave  as  a  memorial  to 
his  son,  Henry  Ogden  Avery.  Avery  Hall, 
erected  on  the  campus  of  Columbia  University 
in  1912,  is  a  memorial  to  both  father  and  son. 

AVERY'S  GORES,  the  name  of  several 
tracts  of  land  in  Vermont,  granted  to  Samuel 
Avery  in  1791.  One  of  them  is  in  Addison 
County,  nearly  on  the  summit  of  the  Green 
Mountains,  now  forming  a  part  of  Granville. 

AVES,  a'vas,  or  BIRD  ISLANDS,  a 
group  of  small  islands  belonging  to  Venezuela, 
valuable  for  their  deposits  of  guano. 

AVSSy  aVez,  the  class  of  vertebrated  ani- 
mals which  contains  the  birds.  They  have 
been  defined  by  Dr.  Gadow  as  ^oviparous, 
warm-blooded,  amniotic  vertebrates,  which 
have  their  anterior  extremities  transformed 
into  wings.®  The  metacarpus  and  fingers 
carry  feathers  or  quills;  there  is  an  intertarsal 
joint,  and  the  feet  have  not  more  than  four 
toes,   of   which   the  first  is   the  hallux.     See 

BiKDS. 

AVESNES,  ^-van,  France,  the  capital  of 
an  arrondissement  in  the  department  of  Nord, 
on  the  Helpe,  28  miles  southeast  of  Valen- 
ciennes. The  town  is  the  seat  of  a  sub-prefect, 
and  has  a  tribunal  of  first  instance,  a  cnamber 
of  commerce  and  a  communal  college.  The 
chief  industry  of  the  town  is  wool-spinning, 
and  there  is  trade  in  wood.  It  was  founded  in 
the  11th  century,  and  formed  a  countship 
which  in  the  15th  centuty  passed  to  the  house 
of  Burgundy.  In  1477  it  was  destroyed  by 
Louis  XI.  In  1659  it  came  into  the  possession 
of  the  French,  and  was  fortified  by  Vauban. 
It  was  captured  by  the  Prussians  in  1815. 
Pop.  about  6.000. 

AVESTA,  or  ZEND-AVESTA,  the  Bible 
of  Zoroaster,  the  sacred  book  of  ancient  Iran, 
and  holy  scripture  of  the  modern  Parsis.  The 
exact  meaning  of  the  name  *A vesta®  is  not  cer- 
tain; it  may  perhaps  signify  «law,*  •text,*  or, 
more  doubtfully,  ^wisdom,*  'revelation.*  The 
modern  familiar  designation  of  the  book  as 
Zend-Avesta  is  not  strictly  accurate ;  if  used  at 
all.  it  should  rather  be  Avesta-Zend,  like 
*Bible  and  Commentary,*  as  sand  signifies  *ex- 
planation,*  ^commentary,*  and  Avesta  u  Zand 
is  employed  in  some  Persian  allusions  to  the 
Zoroastrian  scriptures  as  a  designation  denoting 
the  text  of  the  Avesta  accompanied  by  the 
Pahlavi  version  or  interpretation.  The  story 
of  the  recovery  of  the  Avesta,  or  rather  the  dis- 
covery of  the  Avesta,  by  the  enthusiastic  young 
French  scholar,  Anquetil  du  Perron,  who  was 
the  first  to  open  to  the  western  world  the  an- 
cient records  of  Zoroastrianism,  reads  almost 
like  a  romance.    Du  Perron's  own  account  of  j 
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his  departure  for  India  in  1754,  of  his  experi- 
ences with  the  dasturs  (or  priests)  during  a 
seven  years'  residence  among  theip,  of  his 
various  difficuhies  and  annoyances,  setbacks 
and  successes,  is  entertainingly  presented  in 
the  introductory  volume  of  his  work  *  Zend- 
Avesta,  Ouvrage  de  2^roastre>  (1771).  This 
was  the  first  translation  of  the  ancient  Persian 
books  published  in  a  European  language.  Its 
appearance  formed  one  of  those  epochs  which 
are  marked  bv  an  addition  to  the  literary,  re- 
ligious or  philosophical  wealth  of  our  time;  a 
new  contribution  was  added  to  the  riches  of 
the  West  from  the  treasures  of  the  East.  The 
field  thus  thrown  open,  although  worked  imper- 
fectly at  first,  has  yielded  abundant  harvests  to 
the  hands  of  later  gleaners.  With  the  growth 
of  Imowledge  of  the  langua^^e  of  the  sacred 
texts,  we  have  now  a  clear  idea  also  of  the 
history  of  Zoroastrian  literature,  and  of  the 
changes  and  chances  through  which  with  vary- 
ing fortunes  the  scriptures  have  passed.  The 
original  Zoroastrian  A  vesta,  according  to  tradi- 
tion, was  in  itself  a  literature  of  vast  dimen- 
sions. Pliny^  in  his  <  Natural  History,  >  speaks 
of  2,000,000  verses  of  Zoroaster;  to  which 
may  be  added  the  Persian  assertion,  preserved 
through  Mohammedan  writers,  that  the  original 
copy  of  the  scriptures  was  written  upon  12,000 
parchments,  with  gold  illuminated  letters, 
and  was  deposited  in  the  library  at  Persepolis. 
But  what  was  the  fate  of  this  archeti^pe? 
Parsi  tradition  has  an  answer.  Alexander 
the  Great, — *the  accursed  Iskander,*  as  he 
is  called, —  is  responsible  for  its  destruction. 
At  the  request  of  the  beautiful  Thais,  as  the 
story  goes,  he  allowed  the  palace  of  Persepolis 
to  be  burned,  and  the  precious  treasure  perished 
in  the  flames.  Whatever  view  we  mav  take  of 
the  different  sides  of  this  story,  one  thing  can- 
not be  denied:  the  invasion  of  Alexander  and 
the  subjugation  of  Iran  caused,  indirectly  or 
directly,  certain  religious  decadence  which  fol- 
lowed upon  the  disruption  of  the  Persian  em- 
pire, and  was  answerable  for  the  fact  that  a 
great  part  of  the  scriptures  was  forgotten  or 
fell  into  disuse.  Zoroastrian  tradition,  found 
in  Pahlavi  sources,  lays  at  the  doors  of  the 
Greeks  the  loss  of  another  copy  of  the  original 
ancient  texts  that  existed  at  Samarkand  before 
Alexander's  invasion;  but  has  it  any  account 
to  give  of  copies  of  the  prophet's  works  which 
Semistic  writers  say  were  translated  into 
nearly  a  do2en  different  languages.  One  of 
these  versions  was  perhaps  Greek,  as  the 
Pahlavi  accounts  state,  for  it  is  generally  ac- 
knowledged that  in  the  4th  century  ac.  the 
philosopher  Theopompus  spent  much  time  in 
giving  in  his  own  tongue  the  contents  of  the 
sacred  Magian  books. 

Tradition  is  unanimous  on  one  point  at  least : 
it  is  that  the  original  Avesta  comprised  21 
Nasks,  or  books,  a  statement  which  there  is  no 
good  reason  to  doubt.  The  same  tradition 
which  was  acquainted  with  the  general  charac- 
ter of  those  Nasks  professes  also  to  tell  ex- 
actly how  many  of  them  survived  the  inroad 
of  Alexander;  for  although  the  sacred  text  it- 
self was  destroyed,  its  contents  were  lost  only 
in  part,  the  priests  preserving  large  portions  of 
the  precious  scriptures.  These  met  with  many 
vicissitudes  in  the  five  centuries  that  intervened 
between  the  conquest  of  Alexander  and  the 
great  restoration  of  Zoroastrianism  in  the  3d 


century  of  our  era,  under  the  Sassanian  dynasty. 
At  this  period  all  obtainable  Zoroastrian  scrip- 
tures were  collected,  die  compilation  was  codi- 
fied, and  a  detailed  notice  made  of  the  contents 
of  each  of  the  original  Nasks,  comprising  in 
all  some  825  chapters,  compared  with  the 
portions  then  surviving.  The  original  Avesta 
was,  it  would  appear,  a  sort  of  encyclopedic 
woik;  not  of  religion  alone,  but  of  useful 
knowledge  relating  to  law,  to  the  arts,  science, 
the  professions,  and  to  every-day  life.  If  we 
may  judge  from  the  existing  table  of  contents 
of  these  Nasks,  the  zealous  Sassanians,  even 
in  the  time  of  the  collecting  (226-380  a.d.). 
were  able  to  restore  but  a  fragment  of  the 
archetype,  perhaps  a  fourth  part  of  the  original 
Avesta.  ^for  was  this  remnant  destined  to  es- 
cape misfprtune.  The  Mohammedan  invasion, 
in  the  7th  century  of  our  era,  added  a  final  and 
crushing  blow.  Much  of  the  religion  that 
mig^t  otherwise  have  been  handed  down  to  us, 
despite  *the  accursed  Iskander's*  conauest,  now 
penshed  through  the  sword  and  the  Koran.  Its 
loss,  we  must  remember,  is  in  part  compensated 
bv  the  Pahlavi  religious  literature  of  Sassanian 
days. 

Fragmentary  and  disjointed  as  are  the  rem- 
nants of  the  Avesta,  we  are  fortunate  in  pos- 
sessing even  this  moiety  of  the  Bible  of  Zoro- 
aster, whose  compass  is  about  one-tenth  that 
of  our  own  sacred  book.  A  grouping  of  the 
existing  texts  is  here  presented:  (I)  Yasna 
(including  Gathas) :  (2)  Vispcrad;  (3)  Yashts; 
(4)  Vendidad  (Videvdat) ;  (5)  Minor  Texts; 
(6)  Fragments. 

Even  these  texts  no  single  manuscript  in 
our  time  contains  complete.  The  present  col- 
lection is  made  by  combining  various  Avestan 
codexes.  In  spite  of  the  great  antiquity  of  the 
literature,  all  the  existing  manuscripts  are  com- 
paratively young.  None  is  older  than  the  13th 
century  of  our  own  era.  while  the  direct  history 
of  only  one  or  two  can  be  followed  back  to  about 
the  10th  coitury.  This  mere  external  circum- 
stance has  of  course  no  bearing  on  the  actual 
early  age  oi  the  Zoroastrian  scriptures.  It 
must  be  kept  in  mind  that  Zoroaster  lived  at 
least  six  centuries  before  the  birth  of  Christ. 

Among  the  six  divisions  of  our  present 
Avesta,  the  Yasna,  Visperad  and  Vendidad  are 
closely  connected.  They  are  employed  in  the 
daily  ritual,  and  they  are  also  accompanied  by 
a  version  or  interpretation  in  the  Pahlavi  lan- 
guage, which  serves  at  the  same  time  as  a  sort 
of  commentary.  The  three  divisions  are  often 
found  pombined  into  a  sort  of  prayer-book, 
called  Vendidad-Sadah  (Vendidad  Pure>  ;  that 
is,  Avesta  text  without  the  Pahlavi  rendering. 
The  chapters  in  this  case  arc  arranged  witfi 
special  reference  to  liturgical  usage. 

Some  idea  of  the  character  of  the  Avesta 
as  it  now  exists  may  be  derived  from  the  fol- 
lowing sketch  of  its  contents  and  from  the  illus- 
trative selections  presented: 

Yasna  (sacrifice  worship),  the  chief  litur- 
gical work  of  the  sacred  canon.  It  consists 
mainly  of  ascriptions  of  praise  and  of  prayer, 
and  corresponds  nearly  to  our  idea  of  a  prayer- 
book.  The  Yasna  comprises  72  chapters ;  these 
fall  into  three  nearly  equal  parts. 

The  greater  part  of  the  Yasna  book  is  of  a 
liturgic  or  ritualistic  nature,  and  need  not  here 
be  further  described.  Special  mention,  how- 
ever, must  be  made  of  the  middle  section  con- 
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sistinsr  of  *tlie  Fiv^  Gatkas^  (hymns,  psahns), 
a  division  containing  the  17  sacred  psalms*  say- 
ings, sermons  or  touJiings  of  Zoroaster  him- 
self. These  Gathas,  all  composed  in  verse 
that  resembles  the  metres  of  the  Veda,  form 
the  oldest  part  of  the  entire  canon  of  the 
Avesta.  In  them  th^  prophet  of  the  new  faith 
is  speaking  with  the  fervor  of  the  Psalmist  of 
the  Bible.  In  them  we  feel  the  thrill  of  ardor 
that  characterizes  a  new  and  struggling  reli- 
gious band ;  we  are  warmed  by  the  burning  zeal 
of  the  preacher  of  a  church  militant.  Now, 
however,  comes  a  cry  of  despondency,  a 
moment  of  faint^heartedness  at  the  present 
triumph  of  evil,  at  the  success  of  the  wicked 
and  the  misery  of  the  righteous ;  but  this  gives 
way  to  a  clarion  burst  of  hopefulness,  the 
trumpet  note  of  a  prophet  filled  with  the 
promise  of  ultimate  victory,  the  triumph  of 
good  over  evil  The  end  of  the  world  cannot 
be  far  away;  the  final  overthrow  of  Ahriman 
(Atira  Mainyu)  by  Ormazd  (Ahura  Mazda)  is 
assured;  the  establishment  of  a  new  order  of 
things  is  certain ;  at  the  founding  of  this  ^king- 
dom^  the  resurrection  of  the  dead  will  take 
place  and  the  life  eternal  will  be  entered  upon. 

The  Vis  per  ad  {all  the  masters)  is  a  short 
collection  of  prosaic  invocations  and  laudations 
of  sacred  things.  Its  24  sections  form  a  supple- 
ment to  the  Yasna.  A\Tiatever  interest  this  di- 
version of  the  Avesta  possesses  lie?  entirely  on 
the  side  of  the  ritual,  and  not  in  the  field  of 
literature.  In  this  respect  it  differs  widely  from 
the  book  of  the  Yashts,  which  is  next  to  be 
mentioned 

Ydshts  (worship  by  prayers  and  ascriptions 
of  praise)  form  a  poetical  book  of  21  hymns, 
in  which  the  angels  of  the  religion,  ^the  wor- 
shipful ones'^  (r  Of  afar,  Ixad^),  are  glorified 
as  are  also  the  heroes  of  former  days.  Much 
of  the  material  of  the  Yashts  is  evidently 
drawn  from  pre-Zoroastrian  sagas  which  have 
been  remodeled  and  adopted  worked  over, 
and  modified  and  incorporated  into  the  canon 
of  the  -new-founded  religion.  There  is  a 
m3rthological  and  l^endary  atmosphere  about 
the  Yashts,  and  Firdausi's  <Shah  Nameh> 
serves  to  throw  light  on  many  of  the  events 
portrayed  in  them,  or  allusions  that  would 
otherwise  be  obscure.  All  the  longer  Yashts 
are  in  verse,  and  some  of  them  have  poetic 
merit 

VenditUid,  or  more  correctly  VidivdHt,  <Law 
against  the  Demons^  is  a  priestly  code  com- 
prisin|(  22  chapters  and  somewhat  resembles 
the  Biblical  Pentateuch.  It  consists  morally  of 
purificatory  rules  to  be  observed  for  removing 
defilement,  especially  the  pollution  incurred 
through  coming  into  contact  with  dead  matter. 
It  contains  likewise  some  old  myths,  legends 
and  beliefs. 

Minor  Texts,  as  a  section  of  the  Avesta, 
fomi  a  small  group  of  liturgical  texts  contain- 
mg  bncf  prayers,  litanies  and  blessings  to  be 
reated  daily  or  repeated  on  special  occasions. 

Fragments  of  other  portions  of  the  Avesta 
are  preserved,  like  ^rpatistan,  Nirangistdn  and 
Aogemadafca,  and  among  them  is  a  noteworthy 
one  from  the  original  Hadhdkht  Nask  describ- 
ing the  fates  of  the  soul  after  death. 

There  are  several  translations  of  the  Avesta. 
The  best  (except  for  Ae  Gkithas,  where  the 
translation  is  weak)  is  the  French  version  by 
Darmesteter,   *Le  Zend  Avesta,>  published  in 


the  ^Annales  du  Musde  Guimet>  (Paris  1892- 
93).  An  English  rendering  by  Darmesteter  and 
Mills  is  contained  in  the  ^  Sacred  Books  of  the 
East>  (Vols.  IV,  XXIII,  XXXI).  To  be  con- 
sulted also  is  the  German  translation  of  the 
Gathas  by  Bartholomae  (Strassburg  1905), 
forming  the  basis  of  the  English  version  by 
Moulton,  ^ Early  Zoroastrianism^  (pp.  341-90, 
London  1913);  likewise  F.  Wolff,  <Avesta 
iiversctzt^  (Strassburg  1910)  ;  and  an  Italian 
translation  of  the  Vendidad  by  Gannizzaro, 
<1\  Vendidad>   (Messina  1916). 

A.  V.  W.  Jackson, 
Professor  of  Indo-Iranian  Languages,  Colum- 
bia University, 

AVEYRON,  a'va-ron',  France,  a  depart- 
ment in  the  south.  It  is  extremely  mountain- 
ous, and  is  traversed  by  five  considerable  rivers, 
the  Avevron,  after  which  the  department  is 
named,  the  Viaur,  the  Truy^re,  the  Lot  and  the 
Tarn.  Of  these,  the  only  one  navigable  within 
the  department  is  the  Lot.  It  is  only  in  the 
west  that  plains  of  any  considerable  extent  are 
found  Agriculture  is  in  a  very  defective  state, 
north  of  the  Lot,  only  rye  and  oats  are  grown, 
but  considerable  attention  is  paid  to  sheep- 
breeding.  Cheese  of  an  excellent  quality  is 
made  and  exported  in  large  quantities.  Avey- 
ron  possesses  valuable  coal,  iron  and  copper 
mines,  besides  other  minerals.  Other  leading 
industries  include  the  manufacture  of  woolen 
goods,  leather  and  machinery.  Pop.  (1911) 
3e9,44a    Capital,  Rodez, 

AVBZAC  DB  CA8TBRA  MACAYA, 
aV-z^k  ma-ki-y%,  Marie  Armand  Pascal  d', 
French  geographer:  b.  Tarbes.  18  April  1800;  d. 
14  Jan.  18/5.  He  began  practisinj^  law  in 
Pans.  He  soon  gave  up  this  profession  for  a 
position  in  the  Ministry  of  Marine,  but  soon 
devoted  himself  entirely  to  his  favorite  study, 
being  especially  interested  in  Africa  and  the 
early  discoveries  on  the  American  continent 
He  was  six  times  president  of  the  Geographical 
Society  of  Paris  and  one  of  the  founders  of 
the  Ethnolo^cal  Society  of  Paris.  His  chief 
works  are  ^^ssais  historiques  sur  le  Bigorre^ 
(1823);  <  Etudes  de  geographie  critique  sur 
TAfrique  septenrionale^  (1837);  <Esquisse 
g^^rale  dc  I'Afrique  ct  TAfrique  ancienne^ 
(1844)  ;  <Iles  de  rAfrique>  (1848) ;  ^es  iles 
fantistiques  de  TOc^an  occidental  au  moyen- 
&ge>  (1845);  <  Notice  sur  le  pays  et  le  peuple 
de  Yebous>  (1845);  <Les  voyages  d'Am^ric 
Vespuce>  (1860);  <Le  livre  de  Fcrnand 
Colombe>  (1873). 

AVBZZANO,  a'vet-sa'nd,  Giuseppe,  Ital- 
ian adventurer:  b.  Chieri,  Piedmont,  1789;  d. 
Rome,  25  Dec.  1879.  Entering  the  army  in 
1805,  he  fought  under  Napoleon  and  in  1814 
was  made  a  lieutenant  in  the  Sardinian  army. 
For  compliciW  in  the  rising  of  1821  he  was  con- 
demned to  death,  but  managed  to  escape  to 
Spain,  where  he  enlisted  under  the  Constitu- 
tionalist flag.  He  was  finally  captured  by  the 
French,  who  exiled  him  to  America.  Arriv- 
ing in  Mexico  he  settled  in  Tampico  and  en- 
gaged in  business.  Presently  his  military  ex- 
periences gained  him  a  commission  in  the 
Mexican  army.  In  1848  he  returned  to  Italy. 
Here  he  was  Minister  of  War  of  the  Roman 
Republic  in  1849.  After  the  collapse  of  the  re- 
public a  few  months  later  he  returned  to  the  j 
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United  States,  where  he  aKain  enf^a^ed  in  busi- 
ness. Later  lie  joined  Garibaldi's  expedition, 
and  fought  under  him  at  Volturno.  Later  he 
was  a  radical  deputy  in  the  new  Italian  Parlia- 
ment Before  his  death  he  became  one  of  the 
most  active  leaders  of  the  Irredentists. 

AVIARY,  a  house  or  enclosiire,  larger 
than  an  ordinary  cage,  for  living  birds.  Out- 
of-door  aviaries  are  common  in  the  warrn  coun- 
tries of  southeastern  Europe  and  in  Asia,  and 
are  also  quite  numerous  in  England.  The  free- 
dom of  motion  possible  for  a  bird  in  a  good- 
sized  aviary  helps  to  keep  them  in  good  condi- 
tion, and  many  species  which  are  unable  to  bear 
the  close  confinement  of  a  cage  flourish  in  the 
larger  enclosures.  In  a  climate  like  that  of  the 
United  States,  where  extremes  of  temperature 
are  great,  outdoor  aviaries  are  uncommon  ex- 
cept in  zoological  gardens.  In  the  New  York 
Z<K>logical  Park  is  an  aviary  built  in  190(X 
measuring  153  feet  long,  72  feet  wide  and  55 
feet  high;  at  present  this  is  the  largest  in  the 
world.  It  is  a  wire  cage,  in  the  shape  of  a 
pointed  arch,  supported  by  steel  frames.  It 
stands  among  trees,  and  several  are  enclosed 
by  it.  Game  birds,  herons  and  other  large 
species  live  in  this  aviary,  and  many  smaller 
species,  which  would  suffer  out  of  doors  in  win- 
ter, dwell  there  during  the  summer  months. 
Sec  Cage-Birds. 

AVIATION.     See  Aeronautics,  History 

OF. 

AVIATION  SICKNESS.  The  effect  of 
this  sickness  is  noticed  upon  the  pilots  of  aero- 
planes when  flying  very  high,  and  when  mount- 
ing or  coming  down  quickly.  When  mounting 
in  the  air  breathing  becomes  shorter  when  at 
5,000  feet  height,  and  this  effect  is  more  notice- 
able than  with  ordinary  balloons.  The  heart  is 
noticed  to  beat  faster,  but  generally  there  are 
no  palpitations,  and  there  is  only  a  nervous 
sensation,  due  to  anxiety  and  the  emptiness  of 
space.  Buzzing  in  the  ears  is  noticed  only  at 
a  greater  height,  about  6,000  feet.  When  flying 
at  3,500  feet,  and  especially  above  5,000  feet, 
the  reflex  movements  of  the  system  have  a 
greater  amplitude.  This  appears  to  be  due  to 
a  combination  of  causes,  such  as  cold,  a  more 
rapid  breathing,  quicker  heart-beats,  the  effect 
of  sunlight  and  troubles  of  hearing,  to  which 
we  must  add  nervous  tension  and  fatigue.  One 
curious  effect  is  a  great  tendency  to  sleep,  and 
this  is  so  strong  that  the  eyes  sometimes  close, 
in  spite  of  all  efforts  to  keep  them  open. 

AVICENNA  (Abu  *Ali  al-Husain  ibn 
Abdallah  ibn  Sina),  Arabian  philosopher  and 
physician:  b.  Afskena,  near  Bokhara,  980; 
d.  Hamadan  1037.  His  precocity  was  extraor- 
dinary, at  ten  he  knew  the  Koran  by  rote;  also 
much  Arabic  poetry.  He  learned  the  rudi- 
ments of  medicine,  arithmetic  and  geometry 
from  wandering  teachers.  At  seventeen  he 
received  a  court  appointment  as  physician  to 
the  amir,  and  had  access  to  the  library  of  the 
Samanids.  The  dynasty  of  the  latter  ended  in 
1004  and  thereafter  Avicenna  led  a  very  ardu- 
ous life,  wandering  from  place  to  place.  Finally 
at  Jorgan,  near  the  Caspian  Sea,  he  met  with 
a  friend,  who  secured  him  a  dwelling  in  which 
he  lectured  on  logic  and  astronomy.  Later  he 
was  imprisoned  under  Taga  Addaula,  but  es- 
caped and  fled  to  Ispahan,  where  he  was  wel- 


comed by  the  prince.  His  later  years  were 
spent  in  the  service  of  Abu  Ya  'far  'Ala  Ad- 
daula, to  whom  he  acted  as  physician  and 
literary  adviser,  and  whom  he  accompanied  even 
on  his  campaigns.  His  greatest  work  is  the 
^^ Canon  of  Medicine,^  based  on  the  Greek  med- 
ical works.  It  was  long  u.sed  as  a  textbook  both 
in  the  Orient  and  Occident,  and  is  still  highty 
prized  in  the  former;  an  Arabic  edition  of  it 
was  published  at  Rome  in  1593,  and  a  Hebrew 
version  at  Naples  in  1491.  About  100  treatises 
are  ascribed  to  Avicenna.  Scarcely  any  science 
was  left  untouched  by  him.  Among  his  med- 
ical works  translated  into  Latin  are  ^Medica- 
menta  Cordialia,^  ^Canticum  de  Medicina'  and 
^Tractatus  de  Syrupo  Acetoso.^  He  followed 
Aristotle  in  philosopny.  In  this  field  his  ^Logic^ 
and  ^Metaphysics^  have  gone  through  several 
editions.  Consult  Brockelmann,  ^Geschichte 
der  arahischen  Litteratur'  (Weimar  1899) ; 
Carra  de  Vaux,  ^Avicenne^  (Vol.  I,  Paris 
1900);  Ibn  Khallikan,  <  Bibliographical  Dic- 
tionary^ (Stone  trans.,  1842) ;  Wiistenfeld, 
^(^schichte  der  arabischen  Acrzte>  (1840). 

AVID,  Sir  John,  Canadian  banker:  b. 
Longueuil,  Quebecprovince,  15  Nov.  1855.  He 
was  educated  at  Toronto  Model  School,  took 
up  railway  work  before  entering  the  banking 
profession;  was  appointed  superintendent  of 
the  Central  Western  branches  of  the  Canadian 
Bank  of  Commerce  in  1908,  assistant  general 
manager  in  1911,  manager  in  1915  and  was 
knighted  in  1917. 

AVIGNON,  a've-nyon'  (ancient  Avenio), 
France,  city,  capital  of  the  department  Vau- 
cluse,  on  the  left  bank  of  the  Rhone  30  miles 
from  the  Mediterranean.  It  consists  generally 
of  large  antique  houses,  in  narrow,  crooked, 
dirty  streets.  The  principal  objects  of  interest 
arc  the  large  and  very  ancient  cathedral ;  the 
papal  palace,  with  loftv  massive  walls  and 
strong  towers,  and  the  chamber  of  the  Inquisi- 
tion. The  Musee  Calvet  contains  Roman  and 
other  antiquities  and  a  famous  picture  gallery. 
The  public  library  contains  140,()00  printed  vol- 
umes and  32,000  manuscripts.  The  silk  manu- 
facture is  the  principal  source  of  employment 
at  Avignon,  and  the  rearing  of  silkworms  is 
carried  on  extensively  in  the  district.  The  city 
has  also  manufactories  of  velvet,  woolen  and 
other  goods,  hats,  jewelry,  etc.,  with  silk  dye- 
works,  paper-mills,  tanneries,  agricultural  imple- 
ments, tin,  copper,  hardware,  diemicals  and  oil 
works,  etc.,  and  a  trade  in  wine,  brandy,  iron, 
cotton,  wool,  grain  and  other  articles,  of  which 
it  is  the  entrepot  for  Lower  Dauphin^,  Provence 
and  all  Languedoc.  Here  Petrarch  lived  sev- 
eral years ;  here  he  saw  his  Laura,  who  formed 
the  subject  of  his  most  beautiful  verses,  and 
whose  tomb  is  still  to  be  found  in  the  Fran* 
ciscan  (^urch.  The  fountain  of  Vaucluse  is 
five  leagues  from  Avignon.  It  belonged  to  the 
papal  see  from  1348  to  1791,  and  from  March 
1309  to  September  1376  seven  Popes  in  suc- 
cession, from  Clemens  V  to  Gregory  XI,  were 
compelled  to  reside  in  this  city.  The  Catholic 
historians  commonly  call  this  period  the  Baby- 
lonish captivity  of  the  Popes.  It  is  the  chief 
centre  of  the  Felibrige  Brotherhood,  or^nized 
about  70  years  ago  to  promote  the  revival  of 
the  Provengal  langua^  and  literature.  Consult 
Miintz,  <La  cour  pontificale  d' Avignon*  (in  Re- 
vue  des    questions    hisioriques,    Paris    1899) ; 
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O'Kay,  <Story  of  Avignon>  (London  1911); 
Peujon,  ^Avignon;  la  ville  et  le  palais  des 
papes>  (Avignon  1905).    Pop.  (1911)  49,314. 

AVILA,  a\e-U,  Gil  Gokizalez  d',  Spanish 
antiquanr  and  biographer:  b.  Avila  1577;  d. 
1658.  He  was  made  historiographer  of  Castile 
in  1612,  and  of  the  Indies  in  1641.  Most 
valuable  works:  ^Teatro  de  las  Grandezas  de 
Madrid'  (1623);  and  ^Teatro  eclesiastico  de 
la  primitiva  iglesia  de  las  Indias  Occidentales^ 
(1655) ;  ^Teatro  eclesiastico  de  las  ciudades  6 
iglesias  catedrales  de  Espafia^  (Salamanca 
1618)  ;  ^Teatro  eclesiistico  de  las  iglesias  de 
Espaiia>  (2  vols..  Madrid  1656). 

AVILA,    Juan    d\    celebrated    Spanish 

Sreacher,  commonly  called  tfie  ^Apostle  of  An- 
alusia":  b.  Almodavar  del  (3ampo  1500;  d.  at 
Montilla  1569.  His  missionary  laoors  in  Anda- 
lusia were  prosecuted  with  singular  success, 
until  he  arrived  at  the  age  of  50,  when,  with  a 
womout  constitution,  he  was  obliged  to  desist. 
His  ^Spiritual  Letters >  have  been  translated 
into  most  European  lang^uages. 

AVILA,  Spain,  a  province  bounded  on  the 
north  by  Vailadolid,  east  by  Segovia  and 
Madrid,  south  by  Toledo  and  (Siceres  and  west 
b>[  Salamanca.  It  has  an  area  of  2,570  square 
miles.  Avila  is  naturally  divided  into  two  sec- 
tions, differing  completely  in  soil,  climate,  pro- 
ductions and  social  economy.  The  northern 
portion  is  generally  level;  the  soil  is  of  indif- 
ferent quality,  strong  and  marly  in  a  few  places, 
but  rock  in  all  the  valleys  of  the  Sierra  de 
Avila,  and  the  climate  has  extremes  of  heat 
and  cold.  The  population  of  this  part  is  mainly 
agricultural.  The-  southern  division  is  one 
mass  of  rugged  granitic  sierras,  interspersed 
with  valleys  abounding  in  rich  vegetation.  In 
this  region  stock-breeding  is  an  important  in- 
dustry. The  mountains  contain  silver,  copper, 
lead,  iron  and  coal,  but  their  mineral  wealth 
has  been  exaggerated  and  mining  has  been 
practically  abandoned.  Quarries  of  fine  marble 
and  jasper  exist  in  the  district  of  Arenas. 
Except  Avila,  the  capital,  there  are  no  import- 
ant towns.  The  principal  production  is  the 
wool  of  the  merino  sheep.  Olives,  chestnuts 
and  grrapes  are  grown,  and  silk  worms  are  kept. 
There  is  little  trade  and  the  manufactures 
are  few,  consisting  chiefly  of  copper  utensils, 
lime,  soap,  cloth,  paper  and  combs.  Pop.  of 
province  200,000. 

AVILA,  Spain,  city  and  capital  of  the 
province  of  Avila,  a  modem  division  of  Old 
Castile.  It  was  once  one  of  the  richest  towns 
of  Spain.  A  university  founded  here  in  1482 
by  Pcrdinand  and  Isabella  continued  its  exist- 
ence until  the  beginning  of  the  19th  century. 
In  1917  it  is  still,  architecturally,  a  mediaeval 
tow  n,  preserving  unaltered  many  of  the  build- 
ings that  were  new  in  the  12th  century  and  the 
splendid  walls  built  in  the  last  few  years  of 
tne  11th.  Excellent  examples  of  Romanesque 
are  the  churches  of  San  Vincente  and  San 
Pedro.  The  west  porch  of  the  former  is  one 
of  the  most  important  creations  of  mediaeval 
art  in  all  Spain.  Also  very  noteworthy  is  the 
cathedral,  exceedingly  Spanish  in  its  pictur- 
esque variety  (or  lack  of  unity),  and  with 
much  interesting  sculpture,  from  the  13th  cen- 
tury to  the  Renaissance.  This  granite-gray 
city  surrounded  by  beautiful,  rugged  country. 


recalls  most  vividly  the  greB-t  saint  of  Avila. 
Santa  Teresa,  who  lived  here  many  uneventful 
years  in  the  16th  century  before  starting  on  her 
career  as  a  reformer.  At  the  present  time  the 
principal  employment  in  the  town  is  spinning. 
Pop.  about  12,500. 

AVILA  Y  ZUSlGA,  a'v^-Ia  ?  thoo'ny?-^. 
Don  Luis  d',  Spanish  general,  diplomatist 
and  historian;  a  favorite  of  Charles  V:  b.  1500; 
d.  1564.    He  was  in  high  favor  with  the  Em- 

Seror,  accompanied  the  latter  to  Africa  and  was 
is  ambassador  to  the  Popes,  Paul  IV  and 
Pius  IV.  His  ^Comentarios  de  la  guerra  de 
Alemana.  hecho  por  Carlos  V  en  1546  y  1547  Ms 
a  valuable  if  partial  record  of  Charles'  War  in 
Germany.  It  has  been  translated  into  several 
languages. 

AVILES,  a-v?-las,  Pedro  Men6ndez  d', 
Spanish  seaman  and  founder  of  Saint  Augus- 
tine Florida:  b.  Aviles,  Asturias,  15  Feb.  1519; 
d.  17  Sept.  1574.  At  the  age  of  14  he  ran  away 
to  sea,  and  was  engaged  till  he  was  30  in  a  life 
of  adventure  as  a  corsair.  In  1549  he  was 
appointed  to  command  the^  convoy  whidh 
guarded  ships  in  the  American  trade,  and 
executed  this  commission  with  great  efficiency. 
He  was  later  engaged  in  transporting  war  sup- 
plies to  the  low  countries  during  the  war  with 
France.  The  French  Huguenots  having  estab- 
lished a  colony  in  Florida,  in  territory  whidi 
was  claimed  by  Spain  on  the  grounds  of  prior 
discovery  and  settlement,  it  was  decided  to 
remove  this  menace  to  the  Gulf  trade  of  Spain 
and  Pedro  Menendez  was  commissioned  in 
1565  to  undertake  the  task.  He  reduced  the 
French  colony  and  hanged  the  French  prisoners, 
whom  he  regarded  as  heretics.  He  discovered 
and  named  the  bay  of  Saint  Augustine  and 
established  on  the  site  of  the  French  colony 
another  which  he  called  San  Mateo.  He  re- 
mained in  Florida  till  1567,  busy  with  his 
colony.  His  letters  prove  him  to  have  been  a 
pious  and  high-minded  officer,  who  never  im- 
agined that  he  could  be  supposed  by  any  honest 
man  to  have  gone  too  far  in  massacring  the 
Frenchmen. 

AVISON,  Charles,  English  composer:  b. 
Newcastle-on-Tyne  1710;  d.  1770.  He  attained 
his  musical  training  in  Italy,  after  which  he 
was  an  organist  for  some  years.  In  his  <  Essay 
on  Musical  Expression  >  (1752)  he  attracted 
some  attention  Dy  comparing  the  French  and 
Italian  composers  with  the  Germans,  to  the 
disadvantage  of  the  latter.  His  concerts  and 
sonatas  attained  great  popularity  in  his  time. 
Browning  refers  to  him  in  his  ^Parleyings  with 
Certain  People.^ 

AVITUS,  Marcus  Maecilius,  an  emperor 
of  the  West.  He  belonged  to  a  Gaulish  family 
in  Auvergne,  and  gained  the  favor  of  Con- 
stantius,  the  colleague  of  Honorius,  and  of 
Theodoric,  King  of  the  Visigoths.  He  served 
with  distinction  under  iCtius,  became  prefect 
of  Gaul,  and  concluded  a  favorable  treaty  with 
the  Goths.  He  afterward  retired  into  private 
life  until  the  invasion^  of  Attila,  when  he 
induced  the  Goths  to  join  the  Romans  against 
the  common  enemy.  Avitus  was  proclaimed 
emperor  in  455,  took  for  his  colleague  Mar- 
cianus,  and  died  the  year  following. 

AVITUS,  Saint,  bishop  of  Vienne  in  Bur- 
gundy from  490  until  his  death  in  523.  He 
was  the  leading  champion  of  his  day  in  the 
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conflict  with  Arianism  and  Semi-Pelagianism. 
A  siffnal  victory  in  a  public  disputation  gained 
for  him  the  esteem  and  confidence  of  King 
Gondobald,  whose  son  Sigismund  he  received 
into  the  Catholic  Church  and  who  was  after- 
ward canonized  as  a  saint.  His  writings  have 
given  him  a  prominent  place  in  early  Bur- 
gundian-Roman  literature.  His  chief  work  is 
a  didactic  poem  in  five  books,  entitled  ^De 
Spiritalis  Historian  Gestis,>  and  deals  with 
such  subjects  as  the  origin  of  the  world- 
original  sin,  etc  Another  poem  in  praise  ot 
chastity,  while  inferior  in  literary  merit  to  the 
work  just  mentioned,  contains  much  of  value 
from  a  historical  standpoint.  Consult  Binding, 
^Geschichte  des  burgundischen  Konigreichs^ 
(Leipzig  1868);  Frantz,  P.  N.j  <Avitus  von 
Vienne  alo  hierarch  und  politiker'  (Greifs- 
wald  1908) ;  Goelzer,  Henri,  ^  La  latin  de  Saint 
Avit,  ^veque  de  Vienne>   (Paris  1909). 

AVIZ,  a'vesh,  Order  of,  a  Portuguese 
order  of  knighthood,  created  in  1147  by  Al- 
phonso  L  The  knights  were  then  called 
Knights  of  Evora,  but  took  their  present  title, 
in  1287,  from  their  gallant  defense  of  the 
fortress  of  Aviz  against  the  Moors.  The  order 
was  changed  from  an  ecclesiastical  to  a  civil 
institution  in  1789.  Membership  was  given  as 
a  reward  of  merit  for  marked  service  to 
Portugal.  In  1823  the  order  was  extended  to 
Brazil  and  soon  became^  recognized^  as  a 
national  order  there.  During  the  empire  the 
emperor  was  the  grand  master. 

AVLONA,  ^v-lo'n^.  or  VALONA,  a  sea- 
port in  Albania,  protected  by  the  island  of 
Sasseno,  the  ancient  Saso.  It  carried  on  con- 
siderable trade  with  Brindisi,  etc  The  Chris- 
tian inhabitants,  chiefly  Italians,  are  engaged 
in  commerce,  exporting  oil,  wool,  salt,  pitch, 
and  especially  come  40,000  tortoise  shells 
yearly.  The  inhabitants  are  employed  in  the 
manufacture  of  arms  and  woolen  fabrics. 
Valonia,  a  material^  exported  to  England  for 
tanning,  is  the  pericarp  of  an  acorn  grown 
nearby.  Up  to  1691  the  town  belonged  to  the 
Venetians.     In  1913  it  was  made  the  seat  of 

fovernment  of  the  new  principality  of  Albania, 
t  was  taken  by  the  Austrians  in  the  great 
war  which  began  in  1914.     Pop.  about  6,500. 

AVOCA,  Pa.,  borough  in  Luzerne  Coimty, 
10  miles  northeast  of  Wilkesbarre,  on  the 
Central  of  New  Tersey,  the  Delaware  and 
Hudson,  the  Lehigh  Valley  and  the  Erie  rail- 
roads. •  It  is  in  the  centre  of  the  mining  re- 
gions and  most  of  its  inhabitants  are  engaged 
in  that  industry.  Some  silk  mills  are  also  in 
operation  in  the  town.    Pop.  4,634. 

AVOCADO  (av'o-ka'do)  PEAR,  a  tropical 
fruit.    See  Alugatok  Pear. 

AVOCET,  a  shore-bird  of  the  limicoline 
genus  Recurvirosira,  remarkable  for  its  very 
slender  beak,  which  curves  upward  toward  the 
end  like  a  cobbler's  awl.  It  is  a  near  relative 
of  the  stilt  sandpiper,  and  various  species 
occur  throughout  the  world.  The  North 
American  species,  Recurvirostra  americana  is 
found  in  summer  throughout  the  temperate 
parts  of  the  country,  migrating  to  the  tropics 
m  winter.  It  is  about  17  inches  in  length, 
brownish-black  above  and  white  below,  with 
the  head,  neck  and  chest  light  cinnamon.  Its 
general  habits  are  those  of  sandpipers.  It  is 
common   in   the   Western   States   where  it   is 


shot  as  game.    Consult  Cones,  ^Birds  of  the 
Northwest>   (Washington  1874). 

AVOGADROy  Amadeo,  Conte  di  Quad- 
KEGNA,  Italian  physicist  and  discoverer  of  the 
rule  in  chemistry  which  bears  his  name:  b. 
Turin,  9  June  1776;  d.  July  1856.  In  1820  he 
was  a  professor  of  physics  in  his  native  city. 
He  has  published  much  matter  on  physics,  but 
the^  one  work  which  made  him  famous  and  in 
which  was  set  forth  his  rule  was  ^Essai  d'une 
maniere  de  determiner  les  masses  relatives  des 
molecules  elementaires  des  corps,  et  les  pro- 
portions selon  lesquelles  elles  entrent  dans  les 
combinasions'   (1811). 

AVOGADRp'S  HYPOTHESIS.  This 
is  the  hypothesis  given  by  Avogadro  in  1811 
to  the  effect  that  the  number  of  molecules  in 
a  volume  v  of  gas  at  temperature  t  and 
pressure  p  is  independent  of  the  nature  of  the 
gas.  Though  it  is  sometimes  called  Avo- 
gadro's  rule  or  Avogadro's  law,  it  is  strictly 
speaking  neither  a  rule  nor  a  law,  but  a  hy- 
pothesis to  explain  the  simple  relation  of  pro- 
portionality between  the  densities  of  gases  and 
their  combining  weights.  Though  Dalton 
denied  the  truth  of  this  hypothesis,  he  saw 
before  the  work  of  Avogadro  that  it  was  the 
consequence  of  the  generally  recognized 
chemical  facts.  In  the  early  history  of  this 
hypothesis  much  confusion  arose^  for  want 
of  a  sufficiently  clear  understanding  of  the 
relation  between  atoms  and  molecules.  Cer- 
tain vapors  which  were  formerlv  supposed  to 
form  exceptions  to  Avogpdro^s  hypothesis, 
such  as  those  of  ammonium  chloride  and 
phost^orus  pentachloride,  have  been  shown  to 
be  dissociated  by  heat  into  mixtures,  and  not 
to  be  true  vapors  at  all. 

AVOIRDUPOIS,  av'^r-du-poiz'  (French 
avoir  du  poids,  to  have  weight),  a  system  of 
weights  and  measures  in  which  a  pound  con- 
tains 7,000  grains  or  16  otmces,  while  a  pound 
troy  contains  5,760  grains  or  12  ounces.  All 
larger  and  coarser  commodities  are  weighed 
by  avoirdupois  weight.  The  avoirdupois  ounce 
is  less  than  the  troy  ounce  in  proportion  of 
72  to  79.  Avoirdupois  is  the  weight  used  in 
the  United  States,  where  generally  l5ie  hundred 
weight  contains  only  100  pounds  and  die  ton, 
2,000  pounds. 

AVON,  a'von,  the  name  of  several  rivers 
in  England,  the  most  important  of  which 
are  the  following:  (1)  The  Upper  Avon,  rising 
in  Leicestershire,  runs  southwest,  and  falls 
into  the  Severn  at  Tewkesbury.  Stratford-on- 
Avon,  a  town  on  this  river,  is  the  birthplace 
of  Shakespeare;  (2)  the  Lower  Avon,  which 
rises  ^  near  Tetbury,  in  Gloucestershire,  and 
falls  into  the  Severn  northwest  of  Bristol,  being 
navigable  as  far  as  Bath;  (3)  in  Monmouth- 
shire; (4)  in  Wiltshire  and  Hampshire^  enters 
the  English  Channel  at  Christchurch  Bay,  in 
the  latter  county. 

AVON,  N.  Y.,  village  in  Livingston  County, 
20  miles  southwest  of  Rochesterj  on  the 
(^nesee  River,  and  on  the  Erie  Railroad.  It 
has  mineral  springs,  com  and  pea  canning 
establishments,  and  a  bean-shipping  plant.  The 
waterworks  are  owned  by  tne  village.  Pop. 
2,053. 

AVON,  The.    See  Wasp,  Reindeer,  Avon 

AND  CaSTILLIAN. 
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AVONDALB,  a  former  suburb  of  Birm- 
ingham, Ala.,  with  which  it  is  now  incorporated. 
It  was  settled  in  1884  and  has  cotton  gins  and 
manufactories  of  building  materials. 

AVONDALB,  Scotland,  a  parish  in  the 
county  of  Lanark.  At  the  battle  of  Drum- 
clog,  fought  near  this  place  1  June  1679, 
Grahame  of  Claverhouse,  the  famous  Viscount 
Dundee,  was  defeated  by  the  forces  of  the 
Scottish  Covenant,  A  graphic  description  of 
this  battle  is  found  in  Sir  Walter  Scott's  <01d 
Mortality.  > 

AVRANCHBS,  ^-vransh',  France  (the 
Roman  Abrinca),  town  of  La  Manche  depart^ 
ment,  about  three  miles  from  the  Atlantic,  and 
30  miles  east  of  Saint  Malo.  It  is  pleasantly 
situated  on  a  hill  the  summit  of  which  was 
crowned  by  a  magnificent  cathedral,  built  in 
the  11th  century,  and  destroyed  at  the  revolu- 
tion in  1790.  In  this  cathedral  Henry  II  did 
penance  before  two  of  the  Pope's  legates  for 
the  murder  of  Thomas  i  Becket.  One  of  its 
bishops  was  the  celebrated  Huet»  author  of 
the  ^Demonstratio  EvangelicsL^  The  manu- 
factures are  chieflv  lace,  white  thread  and 
wax  candles,  and  there  is  some  trade  in  agri- 
cultural produce.    Pop.  7*200. 

AVULSION  (Latin,  avulsio,  a  tearing 
off),  a  term  in  law  denoting  the  sudden  trans- 
fer by  natural  causes  of  a  portion  of  one  man's 
land  to  that^  of  another,  as  when  the  course 
of  a  river  is  suddenly  changed  and  former 
boundaries  altered.  It  differs  from  accretion, 
which  describes  a^  gradual  addition  to  the 
property  of  a  riparian  owner  by  the  action  of 
the  water.    See  Alluvion. 

AWAJI,  -^-wa'j^  one  of  the  islands  of 
Japan,  situated  between  the  main  island  and 
Sikokee.  Its  area  is  218  square  miles.  Pop. 
189,000. 

AlVARD  is  the  judgment  or  decision  of 
arbitrators  or  referees,  on  a  matter  submitted 
to  them.  The  award  should  be  consonant  with 
and  follow  the  submission,  to  be  binding.  It 
must  be  final  and  certain.  It  must  be  possible 
to  be  performed,  and  must  not  direct  anything 
illegal  to  be  done.  At  common  law  an  award 
could  be  oral  or  written,  but  in  some  of  the 
States  an  award  to  be  valid  must  be  in  writ- 
ing. The  New  York  Code  of  Civil  Procedure 
provides  that  an  award  to  be  valid  must  be  in 
writing. 

AWATA  (»-wa't4)  WARE,  a  yellow 
faience  called  *egg-ware*  by  the  Japanese, 
'  manufactured  in  the  village  of  Awata,  a  sub- 
urb of  Kioto,  and  largely  purchased  in  the 
United  States. 

AWE,  a,  a  narrow  Scottish  lake  in  Argyll- 
shire, about  23  miles  long,  and  communicating 
by  the  river  Awe  with  Loch  Etive.  It  is  of 
great  depth,  has  sloping  and  well-cultivated 
shores,  terminated  by  ranges  of  lofty  moun- 
tains, among  which  that  of  Ben  Cruachan.  ris- 
ing to  a  height  of  3,670  feet,  at  its  northern 
extremity  is  most  conspicuous.  A  number  of 
islets  are  scattered  over  its  surface,  and  on 
two  of  them  are  some  beautiful  ruins. 

AXAYACAT,  a'ch^-ya-kat',  or  AXAYA- 
CATL,  a  Mexican  fly,  the  eggs  of  which, 
.deposited  abundantly  on  rushes  and  flags,  are 
collected  and  sold  as  a  species  of  caviare. 
The  use  of  these  as  an  article  of  diet  was 


learned  by  the  Spanish  settlers  from  their 
predecessors,  the  native  Indian  Mexicans,  who 
called  the  dish  ahuauhti. 

AXAYACATL,  a'ch^-y^-kaYl,  a  Mexican 
emperor:  A  about  1477.  He  was  the  father  of 
Montezuma,  whom  Cortez  conquered  and 
reigned  14  years.  He  was  already  famous 
as  a  warrior  when  he  became  Emperor  of  the 
Aztecs,  and  inaugurated  his  reign  by  a  suc- 
cessful expedition  against  Tehuantepec  and  in 
1467  conquered  anew  the  cities  of  uotasta  and 
Tochtepec  A  little  later  he  repelled  the  tribes 
who  strove  to  ^et  possession  of  the  Mexican 
capital  and  nudntamed  a  vigorous  warfare 
against  his  nei^bors.  The  palace  of  Axa- 
yacatl,  a  gigantic  pile  of  stone  buildings,  be- 
came a  barracks  of  the  Spaniards.  His  treas- 
ures were  discovered  by  Cortez  within  a  con- 
cealed door  and  the  chronicler  of  the  con- 
quest exclaims  that  ^it  seemed  as  if  all  the 
riches  in  the  world  were  in  that  room.*  They 
consisted  of  gold  and  silver  in  bars  and  in 
the  ore,  many  jewels  of  value  and  numerous 
rich  and  beautiful  articles  of  curious  work- 
manship, as  imitations  of  birds,  insects  or 
flowers. 

AXB  (apparently  an  original  Aryan  word), 
a  long-handled  tool  for  wood-cutting.  Its 
essential  feature  is  the  hehre,  though  a  cer- 
tain shape  is  imposed  by  the  nature  of  its 
service.  The  chipped  flint  of  the  oldest  Stone 
Age  was  a  tool  of  all  work,  to  crush,  dig  or 
cut  (rather,  bruise  off),  as  occasion  demand- 
ed, and  was  too  heavy  and  shapeless  to  be 
used  except  bv  hand.  As  soon  as  one  was 
shaped  and^  sharpened  to  admit  of  tying  a 
handle  to  it  for  a  heavier  stroke,  the  axe 
came  into  being  and  was  probably  the  earliest 
implement  thus  differentiated.  So  natural  a 
device  was  separately  invented  by  each  race 
early  in  its  history  and  made  of  the  material 
at  hand:  flint  in  England  and  America;  whin- 
stone  or  granite  in  Ireland  and  by  the  lake 
dwellers  of  the  Continent;  bone  by  the  Ameri- 
can Indians  and  Eskimos;  while  stone  axes 
are  still  used  by  some  of  the  South  Sea  Island- 
ers. In  all  these  cases  and  until  the  use  of 
metal,  the  handle  was  secured  with  a  thong, 
as  piercing  with  an  eye  was  impracticable. 
The  first  copper  and  bronze  *celfs*  were 
made  in  the  same  way.  But  when  casting  had 
become  familiar,  it  was  seen  that  there  was 
no  difficulty  in  casting  a  hole  to  thrust  the 
handle  in,  making  a  much  surer  and  heavier 
stroke;  and  with  this  *eyc*  the  modem  axe 
appeared.  The  bronze  axe  was  lightened  and 
better  shaped,  and  in  its  turn  displaced  1^  iron, 
for  which,  with  the  progress  of  invention, 
has  been  substituted  an  iron  butt  inset  with  a 
steel  cutting  part.  ^  The  old  hand  forges  have 
for  some  generations  been  replaced  by  im- 
mense establishments  with  developed  machin- 
ery. The  American  process  consists  of  cutting 
the  butt  from  a  piece  of  white-hot  iron, 
punching  the  eye,  then  reheating  and  shaping 
It  bjr  pressure  between  concave  dies;  again 
heating,  cutting  in  the  edge  a  groove,  into 
which  the  arched  steel  ed^e-piece  is  set,  then 
welding  the  two  and  drawing  out  the  axe  to  a 
proper  edge  by  trip-hammers  at  a  white  heat. 
The  next  process  is  hammering  off  the  im- 
plement by  a  combination  of  hand  and  ma- 
chine work  and   restoring   the   shape  lost  in 
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drawing  out  It  is  then  ground  to  symmetry, 
hung  on  a '  revolving  table  in  a  furnace  and 
heated  over  a  small  coal  fire,  at  a  peculiar 
red  heat,  determined  by  the  eye;  cooled  in 
brine  and  then  in  fresh  water  and  removed  to 
another  furnace,  where  it  receives  the  last 
temper.  It  is  next  polished  to  a  finish  that 
shows  every  flaw  and  enables  it  to  resist  rust 
and  enter  wood  easily;  then  stamped,  the 
head  painted  to  prevent  rust,  weighed,  labeled 
and  packed  for  sale. 

AXEL,  or  ABSALON,  Danish  prelate, 
archbishop  of  Lund:  b.  near  Soroe,  Zealand, 
1128;  d.  1201.  His  family  name  was  AxeL 
In  1157  he  was  chosen  bishop  of  Roeskilde  or 
Rothschild.  In  that  age  warlike  pursuits 
were  not  deemed  inconsistent  with  the  clerical 
office,  and  Absalon  was  a  renowned  warrior 
by  sea  and  land,  as  well  as  a  zealous  ecclesias- 
tic, his  avowed^  principle  being  that  *both 
swords,  the  spiritual  and  the  temporal,  were 
intrusted  to  the  clergy.*  To  his  exertions  as 
statesman  and  soldier  Waldemar  was  lar^ly 
indebted  for  the  independence  and  consohda- 
tion  of  his  kingdom. 

AXEL  AND  VALBORG,  a  tragedy  in 
five  acts  by  Oehlenschlager^  was  written  in 
Paris  in  1808  and  printed  m  Copenhagen  in 
1810,  latest  English  translation  by  F.  S.  KoUe. 
The  story  is  taken  from  the  best  known  of 
the  Danish  romantic  ballads.  The  last  verse 
Oehlenschlager  used  as  a  motto: 

May  God  forsake  the  wicked  wretch 
Who  two  like  these  would  pait 
When  glows  a  warm  and  mutual  love 
In  young  and  virtuous  heart 

The  ballad  was  well  known  throughout 
the  Scandinavian  countries  long  before 
Oehlenschlager's  time.  In  Holberg's  ^Peder 
Paars,^  the  bailiff's  wife  was  almost  drowned 
in  a  flood  of  tears  because  parts  of  it  had  been 
read  to  her. 

The  whole  action  of  the  drama  takes  olace 
in  the  famous  Trondhjem  Cathedral,  in  Nor- 
way, during  the  reign  of  Haakon  Herdebred. 
Axel  and  Valborg  are  cousins  who  love  each 
other.  In  spite  of  the  pope's  dispensation 
removing  the  legal  impediment,  a  scheming 
monk  prevents  their  marriage.  In  this  trag- 
edy of  a  Northern  woman's  true  and  constant 
devotion  the  beauty  of  the  ballad  is  brought 
to  its  full  fruition.  In  its  simplicity,  its  pa- 
thos and  tragic  ending,  it  makes  an  almost 
overwhelming  impression  on  the  spectator. 
(Compare  Bjornson's    ^The  Fisher  Maiden^). 

In  his  own  generation  Oehlenschlager's 
drama  was  the  most  favored^  and  admired  of 
all  his  writings.  Through  it,  the  romantic- 
sentimental  style  of  poetry  ^ined  general 
favor.  When  Baggesen,  beginmng  his  review 
in  a  critical  and  hostile  spirit,  reached  the 
famous  lines  spoken  by  the  pure  and  innocent 
Valborg,  as  she  crowns  her  lover's  initials 
with  flowers :  ^I  bid  thee,  my  love,  good  mom- 
ing^*  he  was  absolutely  ^  carried  away  and 
praised  the  work  in  the  highest  terms. 

GiSLE   BOTHNE, 

AXELSEN,  a  powerful  Danish  familv 
who  flourished  in  the  latter  half  of  the  l5tn 
century  and  the  members  of  which  figured  in 
the  wars  of  Christian  I  and  John  IV  of  Den- 
mark, and  Karl  Knutsen  and  Eric  the  Pom- 
eranian, kings  of  Sweden.    Peter  Axelsen  was 


the  head  of  the  family.  Of  his  nine  sons,  the 
eldest,  Olaf,  made  himself  master  of  Goth- 
land; the  second,  Iver,  retained  that  posses- 
sion and  became  a  corsair;  the  third,  Eric, 
was  governor  of  Stockholm;  and  the  fourth, 
Aage,  became  a  Danish  councillor  of  state. 

AXHOLMB,  an  island  in  Lincolnshire, 
England,  formed  by  the  rivers  Trent,  Don, 
Idle  and  Vicardyke.  Epworth,  the  home  of 
the  Wesleys,  is  the  principal  parish.  Its  area 
is  47,000  acres.    The  soil  is  exceedingly  fertile. 

AXIL,  in  botany^  the  angle  between  the 
upper  side  of  a  leat  and  the  stem  or  branch 
from  which  it  p^rows.  Buds  usually  grow  out 
from  the  stem  m  axils  of  leaves  and  this  posi- 
tion is  naturally  termed^  axillarv.  In  anatom- 
ical terminology,  the  axilla  is  the  armpit. 

AXIM,  ^-sheng^,  or  ax^m,  an  important 
station  and  port  on  the  African  Gold  Coast, 
near  the  mouth  of  the  Ancobrah  River,  70 
miles  west  of  Cape  Coast  Castle.  Inland  from 
Axim,  in  the  basin  of  that  river,  and  in  the 
district  between  it  and  the^  Prah,  gold-mining 
operations  have  been  carried  on  on  a  lar^ 
scale.  It  was  built  by  the  Portuguese,  and  its 
harbor  is  the  best  on  the  Gold  Coast  The 
town  is  picturesque,  and  is  an  important  point 
because  of  large  exports  of  maho^ny.  In  1642 
it  was  taken  by  the  Dutch,  who  m  1872  ceded 
it,  with  the  whole  of  their  possessions  in 
Guinea,  to  the  English.    Pop.  2,189. 

AXINITB  (Greek.  «like  an  axe»).  a 
mineral  usuallv  occurring  in  broad,  acute-edged 
triclinic  crystals,  suggestive,  in  shape,  of  an  axe. 
It  has  a  glassy  lustre,  brown  or  yellow  in  color, 
and  is  translucent  and  strongly  pleochroic.  It 
has  a  hardness  of  6.5  to  7,  and  a  specific  ^vitv 
of  about  3.28.  Its  exact  composition  is  still 
doubtful,  but  it  may  be  described  as  a  calcium 
and  aluminum  borosilicate,  containing  also 
varying  amounts  of  manganese  and  iron.  Its 
most  important  deposits  are  in  Dauphine, 
France,  Mount  Skopi,  Switzerkmd,  in  Japan 
and  in  the  United  States  near  Bethlehem,  Pa., 
and  at  Franklin  Furnace,  N.  J. 

AXIN'OMAN'CY,  a  mode  of  divination 
much  practised  by  the  ancient  Greeks,  particu- 
larly with  the  view  of  discovering  the  perpe- 
trators of  great  crimes.  An  axe  poised  upon  a 
stake  was  supposed  to  move  so  as  to  indicate 
the  guilty  person;  or  the  names  of  suspected 
persons  being  pronounced,  the  motion  of  the 
axe  at  a  particular  name  was  accepted  as  a 
sign  of  guilt.  Another  method  of  axinomancy 
was  by  watching  the  movements  of  an  agate 
placed  upon  a  red-hot  axe. 

AXIOM  (an  assumption),  a  universal 
proposition,  which  the  understanding  must  per- 
ceive to  be  true  as  soon  as  it  perceives  the 
meaning  of  the  words,  though  it  cannot  be 
proved.  It  is.  therefore,  called  a  self-evident 
truth.  In  matnematics,  axioms  are  those  propo- 
sitions which  are  assumed  without  proof,  as  be- 
ing in  themselves  independent  of  proof,  and 
which  are  made  the  basis  of  all  the  subsequent 
reasoning.  Euclid  has  assumed  15  axioms  as 
the  basis  of  geometry.  Among  these  are :  •The 
whole  is  greater  than  its  part*;  •Things  that 
are  equal  to  the  same  thing  are  e^ual  to  one 
another*  r  •Magnitudes  whidi  coinade,  that  is» 
which  exactly  fill  the  same  space,  are  equal  to 
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one  another  in  every  respect.*  Bacon  calls 
axiom  a  general  principle,  obtained  by  experi- 
ment and  observation,  from  which  we  may 
safely  proceed  to  reason  in  all  other  instances; 
and  Newton  gives  the  name  of  axiom  to  the 
laws  of  motion,  which,  of  course,  are  ascer- 
tained by  the  investigation  of  nature;  he  also 
terms  axioms  those  general  experimental  truths 
or  facts  which  form  the  groundwork  of  the 
science  of  optics. 

AXIS  (in  crystallography).     See  Crystal. 

AXIS  (Latin,  of  unknown  origin),  a 
white-spotted  deer  (Axis  axis)  of  India  and 
the  East  Indies,  known  locally  among  the  Hin- 
dus as  '^chitra,^  among  the  English  as  the  ^hog- 
dcer.*  It  resembles  the  European  fallow  deer 
in  size  and  color,  and  as  it  is  easily  domesti- 
cated, is  a  favorite  in  European  parks.  The 
slender,  sharp-pointed  horns  are  not  palmated 
and  only  a  little  branched,  while  the  female  is 
hornless.  It  is  timid  and  usually  goes  in  small 
herds,  in  which  females  largely  predominate. 
It  lives  in  thick  jungles  near  water,  and  usually 
feeds  in  the  night.  Colored  plates,  illustrating 
its  varieties,  are  given  in  Lydekker's  *Deer  of 
All  Lands>  (1898). 

AXMINSTBR,  England,  market  town  of 
'Devonshire,  24  miles  east  of  Exeter,  on  the 
side  of  a  hill  above  the  river  Axe.  The  parish 
church,  a  very  ancient  edifice,  contains  some 
interesting  antique  monuments.  Axminster  was 
formerly  celebrated  for  its  woolen  cloth  and 
carpet  manufactures,  and  gave  name  to  a  spe- 
cial make  of  carpet  having  a  thick,  soft  pile, 
now  made  in  Salisbury.  Brushes  are  made  here, 
and  tliere  are  flour  and  other  mills.    Pop.  3,000. 

AXOLOTL,  ix'6-16fl  (Mex.,  «play  in  the 
water^),  a  larval  salamander  regarded  as  edible. 
Thev  are  numerous  in  the  lakes  about  the  City 
of  Mexico,,  are  six  to  10  inches  long,  and  are 
prepared  by  either  roasting  or  boiling  and  eaten 
with  vinegar  or  cayenne  pepper.  The  most 
extraordinary  thing  about  them,  however,  is 
the  fact  that  they  are  the  young  of  a  species  of 
terrestrial  salamander  (Amblysioma  tigrinum), 
well  known  all  over  the  warmer  parts  of  the 
United  States  and  Mexico,  which  in  these  lakes 
never  transform  into  adults,  but  remain  per- 
manently in  the  larval  condition,  yet  become 
sexually  mature  when  about  six  months  old,  so 
that  they  are  able  to  breed.  This  astonishing 
fact  was  long  unknown.  The  axolotl  has 
bushy,  external  gills  similar  to  those  which  per- 
manently characterize  the  mud-puppy.  It  was 
regardea  as  a  distinct  animal,  and  named 
Siredon  lichenoides.  The  discovery  of  the 
truth  was  made  accidentally  in  Paris  in  1865, 
when  some  axolotls  in  an  aquarium  in  the 
Jardin  des  Plantes  lost  their  gills  and  were 
transformed  into  perfected  arablystomas.  A 
lady,  studying  in  the  University  of  Freiburg, 
Frl.  Marie  von  Chauvin,  then  undertook  a  series 
of  careful  experiments  with  other  captives, 
and  worked  out  the  complete  history  of  meta- 
morphosis, which  is  dependent  (at  least  in 
Europe)  on  a  very  narrow  set  of  favorable 
circumstances,  but  differs  in  no  essential  degree 
from  that  of  other  salamanders  (q.v.).  Why 
the  change  never  takes  place  in  the  Mexican 
lakes  is  unexplained.  The  theories  in  regard 
to  it,  and  the  detailed  history  of  the  observa- 


tions above  mentionedL  are  given  by  (jadow  in 
^Amphibia  and  Reptiles^  (1^1),  with  many 
references  to  other  books  and  periodicals. 

AXON,  that  part  of  the  nerve  cell  that 
carries  the  nervous  impulses,  the  axis  cylinder 
process  or  the  nerve  fibre  proper.  See  Nerve 
Cell;  Nerve  Fibre. 

AXUM,  4x-oom',  a  town  in  Abyssinia, 
capital  of  the  province  of  Tigr6,  once  the  capi- 
tal of  a  powerful  Ethiopian  kingdom,  and  at 
one  time  the  great  depot  of  the  ivory  trade  in 
the  Red  Sea.  The  importance  of  this  city  and 
its  kings  was  first  made  known  to  us  by  a  stone 
(Axumitic  marble)  with  a  Greek  inscription, 
first  explained  by  Salt,  who  discovered  it,  ana 
afterward  by  Buttmann  and  Niebuhr.  The  in- 
terest in  this  inscrijption  was  increased  by  the 
explanation  which  it  afforded  of  the  second 
half  of  the  Adulian  marble.  Axum,  the  place 
where  it  was  found,  still  exhibits  many  remains 
of  its  former  greatness.  Among  its  ruins  are 
shown  the  royal  throne,  and  groups  of  obelisks, 
originally  55  in  number,  one  of  which  Salt  de- 
clared to  be  the  most  beautiful  that  he  had  seen. 
Pop.  5,000.  Consult  Bent,  <The  Sacred  City  of 
the  Ethiopians*  (1893)  ;  Glaser.  <Die  Abessinier 
in  Arabien  und  Afrika*  (Munich  1895)  ;  Momm- 
scn,  T.,  *  Provinces  of  the  Roman  Empire* 
(New  York  1886). 

AYACUCHO,  a'ya-koo'cho,  Peru  the 
name  of  a  department  and  also  of  the  depart- 
mental capital.  The  department  has  an  area  of 
about  18,185  square  miles,  and  it  is  traversed 
by  both  chains  of  the  Cordilleras  and  watered 
by  ^  numerous  rivers.  ^  It  produces  cereals, 
maize,  potatoes  and  a  little  coffee,  sugar,  cotton, 
etc.  (Tattle  and  hardy  sheep  are  bred  exten- 
sively. The  provinces  are:  Lucanas  (rich  in 
silver),  Ayacucho,  Cangallo,  Huanta,  La  Mar 
and  Parinacochas.  ^  The  capital,  situated  on  the 
main  road  from  Lima  to  Cuzco,  has  a  cathedral 
and  about  20  churches.  It  was  founded  by 
Pizarro  in  1539,  and  long  known  as  Huamanga. 
A  battle  that  took  place  here  was  one  of  the 
most  celebrated  in  the  history  of  South  Amer- 
ica, having  been  decisive  of  the  independence 
of  upper  and  lower  Peru.  (See  Ayacucho,  Bat- 
tle OF.)  Pop.  of  town  22,000;  of  the  depart- 
ment, in  1916,  about  227/)00. 

AYACUCHO,  a'y^-kop'cho.  The  Battle 
of,  a  decisive  engagement  in  the  South  Amer- 
ican struggle  for  liberty;  was  fought  on  9  Dec. 
1824,  at  and  near  the  Peruvian  town  of  that 
name.  On  the  one  side  was  the  Spanish  viceroy 
of  Peru  with  nearly  all  that  remained  of  the 
Spanish  power  in  its  last  stronghold  upon  the 
continent;  on  the  other  General  Sucre,  second 
in  command  to  Bolivar  (the  latter  not  being 
present),  with  Colombian  troops,  and  Peru- 
vians led  by  General  Lamar.  The  viceroy  was 
taken  prisoner;  the  utter  defeat  of  his  army 
made  possible  the  independence  of  Bolivia 
(realized  the  following  year),  and  stren^hened 
the  republican  governments  m  all  the  neighbor- 
ing states. 

AYALA,    ^-yal^,    Adelardo    Lopez    de, 

Spanish  dramatist:  b.  Gaudalcanal,  Badajoz, 
March  1820;  d.  30  Dec.  1879.  After  studying 
law  in  Seville,  he  went  to  Madrid,  where  he 
devoted  himself  entirely  to  poetry  and  speedily 
won  national  fame.  His  first  drama,  ^A  States- 
man >   (1851),  met  with  immediate  success,  and 
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was  followed  in  the  same  year  by  ^The  Two 
Noblemen^  and  ^Penalty  and  Pardon.^  To  the 
modem  comedy  of  manners,  his  specific  do- 
main, he  first  contributed  ^The  Glass  Roof,^ 
and  in  1861  attained  to  wide  reputation  with 
^Percentages  Of  his  other  works  the  most 
noteworthy  are  ^The  Modem  Don  Juan* 
(1863);  and  <Consuelo>   (1878),  a  drama. 

AYALA,  Lopez  de,  Spanish  historian  and 
poet:  b.  1332;  d  1407.  He  was  a  prominent 
statesman  and  warrior  during  the  reigns  of  the 
Castilian  kings  Pedro  the  Crael,  Henry  H, 
John  I  and  Henry  HI,  and  is  known  as  the 
author  of  a  ^Chronicle  of  the  Kings  of  Castille^ 
(his  contemporaries),  in  which  the  crimes  of 
Pedro  the  Cmel  are  detailed  and  drawn  in 
colors  said  to  be  sometimes  overcharged. 

AYAMONTB,  a'y^-mon'ta,  Spain,  seaport 
town,  near  the  mouth  of  the  Guadiana,  which 
here  forms  the  boundary  between  Spain  and 
Portugal.  It  is  picturesquely  situated  on  the 
slope  and  at  the  foot  of  a  hill.  The  u^per  part 
of  the  town  consists  of  narrow  and  irreg^ular 
streets ;  those  of  the  lower  part  are  regular  and 
wide.  There  are  three  public  squares.  The 
principal  occupation  of  the  inhabitants  is  fish- 
ing, shipbuilding  and  coast  trading.  Pop.  ( 1910) 
9,471. 

AYE-AYB,  afai'  (native  Malagasy  name; 
from  its  cry),  a  lemur  (Daubentonia  mada- 
gascarensis).  about  the  size  of  a  rabbit,  and 
with  teeth  like  a  bat.  It  is  small  and  brownish, 
with  a  long  bushy  tail.  Arboreal  and  nocturnal 
in  habits,  it  lives  in  bamboo  jungles,  feeding  on 
vegetables  and  the  larvae  of  certain  borers.  Its 
feet,  as  well  as  its  hands,  have  opposable 
thumbs,  and  exceedingly  long,  naked,  flexible- 
fingers  armed  with  pointed  nails,  suitable  for 
extracting  gmbs  out  of  deeip  crevices.  Consult 
Baron,  < Proceedings  Zoological  Society*  (Lon- 
don 1882) ;  Lydekker,  <^Mostly  Mammals* 
(London  1903)  ;  Ingersoll,  E.,  <Life  of  Mam- 
mals* (New  York  1906). 

AYBSHA,  ^-ye'sha,  the  daughter  of  Abu- 
Bekr  and  favorite  wife  of  Mohammed:  b.  610 
or  611 ;  d.  677  or  678.  After  Mohammcdjs  death 
she  opposed  the  succession  of  All,  raised  an 
arm>r  against  him,  and  was  taken  prisoner,  but 
dismissed  with  that  spirit  of  chivalry  which  had 
already  arisen  among  the  Arabians. 

AYLESBURY,  alz'bSr-i,  England,  market 
town  in  Buckinghamshire,  3iB  miles  northwest 
of  London,  in  the  centre  of  the  fertile  valley  of 
Aylesbury.  There  are  many  old  houses,  irregu- 
larly but  picturescjuely  built.  The  parish  church 
of  Saint  Mary's  is  a  fine  early  English  edifice, 
and  there  are  various  other  places  of  worship : 
a  county-hall,  market-house,  clock  tower  and 
com  exchange.  There  are  also  baths,  a  large 
county  hospital,  and  the  only  convict  prison  for 
women  in  England.  The  chief  industries  are 
printing,  making  condensed  milk  and  poultry- 
raising  for  the  London  market,  Aylesbury 
ducks  being  vridely  known,  and  there  are  sev- 
eral breweries  and  flour-mille.  Aylesbury^  is  very 
ancient,  having  been  taken  from  the  Britons  by 
the  Saxons  in  571.    Pop.  (1911)  11,048. 

AYLBSFORD,  Slz'ferd,  England,  town  in 
Kent,  three  miles  from  Maidstone,  and  39  miles 
southeast  of  London.  Remarkable  ancient  re- 
mains occur  here,  comprising  an  .extensive 
cromlech,   or   burying   place,   known  as    Kit's 


Coity,  and,  in  the  neighboring  chalk  hiUs,  large 
circular  sepulchral  pits.    Pop.  (1911)  2,569. 

AYLESWORTH,  Sir  Allen  Bristol,  Ca- 
nadian statesman :  b.  Newburgh,  Ontario,  27  Nov. 
1854.  He  graduated  at  Toronto  University  in 
1874,  became  a  barrister  in  1878,  and  K-C.  in 
1889.  He  was  returned  as  a  Liberal  to  the 
Dominion  House  of  Commons  in  1905,  occupy- 
ing the  portfolio  of  postmaster-general  in 
Laurier's  cabinet,  1905-4)6,  and  nunister  of 
justice  1906-11,  when  he  retired  from  political 
life.  A  member  of  the  Alaskan  Boundary  Com- 
mission in  1903,  he  dissented  from  and  refused 
to  sign  the  award,  which  he  subjected  to  a 
searching  criticism.  He  was  British  agjent  be- 
fore The  Hague  Tribunal  in  the  fisheries  ref- 
erence of  1910,  and  was  created  KC.M.G.  in 
1911. 

AYLLON,  My  on,  Lucas  Vasquez  de, 
Spanish  adventurer:  b.  about  1475;  d.  1526, 
who.  in  1509,  occupied  the  position  of  consul 
at  tne  Supreme  Court  of  Saint  Domingo,  and 
was  subsequently  employed  by  Fernando  Cortes 
on  a  mission  to  Velasquez.  In  1520,  he  joined 
an  expedition  to  Florida,  treacherously  captured 
a  great  number  of  natives,  and  proposed  to 
found  a  new  colony,  but  was  unsuccessful,  and 
is  supposed  to  have  lost  his  life  while  engaged 
in  a  second  expedition  to  Florida. 

AYLMER,  two  lakes  in  Canada:  one, 
north  of  Great  Slave  Lake,  is  about  50  miles 
in  length  and  half  as  wide,  the  other  lies  about 
70  miles  south  of  Quebec,  in  Wolfe  County,  at 
the  headwaters  of  the  Saint  Francis  River. 

AYLMER,  al'mer,  John,  English  prelate: 
b.  Norfolk  1521;  d.  1594.  He  was  tutor  to 
Lady  Jane  Grey.  On  the  accession  of  Mary,  he 
was  forced  to  leave  his  country,  but  when 
Queen  Elizabeth  came  to  the  throne  he  returned 
to  England;  and  in  1576  was  made  bishop  of 
London.  He  wrote  a  powerful  reply  to  the  *  Mon- 
strous Regiment  of  Women  ^   by  John  Knox. 

AYLMER,  Matthew  Whitworth,  5th 
Baron  :  b.  1775 ;  d.  1850.  He  entered  the  army 
in  1787,  serving  in  the  West  Indies,  in  Holland, 
and  in  the  Peninsula  under  tiie  Duke  of  Wel- 
lington. He  was  govemor-in-chief  of  Canada, 
1830-35. 

AYLOFFE,  a'lof,  Sir  Joseph,  an  English 
antiquary:  b.  about  1709;  d.  1781.  He  was  one 
of  the  first  council  of  the  Society  of  An- 
tiquaries, a  commissioner  for  the  preservation 
of  state  papers,  and  author  and  editor  of  sev- 
eral works,  of  which  the  best  known  is  his 
^Calendars  of  the  Ancient  Charters, >  etc 

AYMARAS,  fm^-raz^  an  Indian  race  of 
Bolivia  and  Peru,  speaking  a  language  akin  to 
the  Quichua.  They  are  physically  character- 
ized by  great  chest  development,  caused  by  the 
rarefied  air  of  the  region  they  inhabit 

AYMON,  &'m6n,  the  surname  of  four 
brothers,  called  respectively  Alard,  Richard, 
Guiscard  and  Renaud,  sons  of  Aymon  or  Hai- 
mon.  Count  of  Dordogne,  who  figure  among 
the  most  illustrious  heroes  of  the  chivalric 
poetry  of  the  Middle  Ages;  their  historic 
existence  was  considered  problematical  until 
M.  Longnon  in  1879  established  the  fact  that 
the  Aymons  Kved  in  the  first  half  of  the  8th 
century.  Their  career  furnished  rich  material 
to  the  romantic  narratives  of  the  age  of  Charles 
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Martel.  A  novel,  entitled  <The  Four  Aymon 
Brothers,^  by  Huon  dc  Villeneuve,  a  French 
poet  of  the  13th  century,  details  very  minutely 
their  exploits,  and  Ariosto  conferred  a  poetical 
immortality  on  the  family  by  the  publication  of 
his  < Roland, >  in  which  Renaud,  the  bravest  of 
the  four  brothers,  plays  continually  the  most 
distinguished  part. 

AYOUBITES,  or  AYYUBITES,  the 
Saracenic  dynasty  founded  by  Saladin,  which  in 
£^;ypt  supplanted  the  Fatimite  caliphs,  about 
1171  A.D.  Several  of  the  descendants  of 
Saladin,  known  as  AyouHtes,  afterward  ruled 
in  Egypt,  Syria,  Armenia  and  Arabia  Felix. 
In  the  13th  century  their  power  was  destroyed 
by  the  Mamelukes. 

AYR,  ar,  Scotland,  town  on  the  river 
Ayr,  34  miles  southwest  of  Glasgow.  The 
principal  streets  of  modem  Ayr  are  spacious 
and  well  paved,  and  many  of  the  buildings  hand- 
some. The  most  important  edifices  are  several 
churches  of  various  denominations;  the  town- 
hall  and  connected  offices,  in  great  part  com- 
pleted in  1881,  surmounted  by  a  fine  spire  of 
older  date,  226  feet  high;  the  county  build- 
ings; the  academy,  a  celebrated  educational  in- 
stitute, the  buildings  of  which  are  handsome  and 
commodious;  the  Wallace  tower,  115  feet  high 
on  the  site  of  a  more  ancient  tower;  the  free 
library;  the  railway  station  and  hotel;  a  hos- 
pital, etc  There  is  a  handsome  esplanade  along 
the  sea  front  1^500  yards  long.  Two  bridge* 
connect  Ayr  with  Newton  and  Wallacetown. 
incorporated  in  the  burgh.  One  of  these,  opened 
in  1879,  occupies  the  place  of  the  «New  Brig*^ 
of  Bums'  <Brigs  of  Ayr,>  the  «Auld  Brig* 
(built  1252)  being  still  serviceable  for  foot  traf- 
fic. There  is  now  also  a  third  bridge  farther 
up  the  river,  besides  the  railway  bridge.  Ayr 
exports  manufactured  goods,  iron,  coal,  whet- 
stones, etc.;  and  imports  iron-ore,  grain,  tim- 
ber, sktes,  bricks,  etc.  The  harbor  lies  within 
the  mouth  of  the  river,  and  is  enclosed  and  pro- 
tected by  a  north  and  a  south  pier  and  a  break- 
water; there  being  also  a  wet  dock  and  a  slip 
dock.  Shipbuildinc[  is  carried  on,  also  tanning, 
boot  and  shoe  making,  ihe  manufacture  of  car- 
pets, lace  curtains^  etc.  The  poet  Bums  was 
born  in  a  house  which  stands  within  one  and 
one-half  miles  of  the  town,  between  it  and  the 
church  of  Alloway  (^Alloway's  aukl  haunted 
kirk*),  and  a  monument  erected  to  his  memory 
stands  on  a  height  between  the  church  and  the 
bridge  over  the  Doon.    Pop.  33,000. 

AYR,  a  river  of  Ayrshire,  Scotland,  which 
after  a  course  westward  of  18  miles,  finally 
loses  itself  in  the  Firth  of  Clyde  below  the 
town  of  Ayr. 

AYRER,  I'rer,  Jacob,  German  dramatist: 
b.  Nuremberg  about  1560;  d.  there,  26  March 
1605.  Between  1595  and  1605  he  wrote  more 
than  100  plays,  of  which  the  <Opus  Theatricum* 
(Nuremberg  1618)  contains  30  tragedies  and 
comedies,  and  36  Shrovetide  plays  and  vaude- 
villes. In  his  dramas  the  influence  of  the  Eng- 
lish stage  is  apparent. 

AYRES,  arz,  Alfred.  See  Osmun,  Thomas 
Ermbley. 

AYRES,  Anne,  American  author:  b.  Eng- 
land 1816:  d.  February  1896.  She  was  the 
first  member  of   an    American   sisterhood   in 


the  Protestant  Episcopal  Church.  She  wrote 
^Evangelical  Sisterhood^  (1867)  ;  and  ^Life  of 
Augustus  Muhlenberg.  > 

AYRES,  Brown,  American  educator:  b. 
Memphis,  Tenn.,  25  May  1856.  His  earlier 
education  was  attained  in  private  schools,  after 
which  he  studied  engineering,  graduating  from 
Stevens  Institute  of  Technology.^  In  1880  he 
was  api)ointed  professor  of  phvsics  at  Tulane 
University,  where  he  remained  for  24  years, 
acting  at  times  as  dean  of  the  College  of 
Technology  and  president  pro  tempore.  In 
1904  he  became  president  of  the  University  of 
Tennessee.  In  1910  he  was  president  of  the 
National  Association  of  State  Universities. 

AYRES,  Leonard  Porter,  American  edu- 
cator: b.  Niantic,  Conn.,  15  Sept.  1879.  He 
studied  at  Harvard  and  Columbia  Universities, 
then,  in  1902,  went  to  Porto  Rico  as  one  of  the 
first  American  teachers.  Here  he  became,  first, 
superintendent  of  schools  in  the  districts  of 
Caguas  and  San  Juan,  then  general  superintend- 
ent of  all  the  schools  in  Porto  Rico.  In  1908  he 
became  connected  with  the  work  of  the  Sage 
Foundation,  becoming  chairman  of  the  com- 
mittee in  charge  of  the  problem  of  backward 
children.  He  is  the  author  of  ^A  Course  of 
Study  for  the  Schools  of  San  Juan>  (1905); 
< Medical  Inspection  of  Schools^  (with  Luther 
H.  Gulick,  1908) ;  ^Laggards  in  Our  Schoola> 
(1909-13);  <Open  Air  Schools^  (1910);  <Seven 
Great  Foundations>  (1911);  <The  Public 
Schools  of  Springfield.  Ill.>  (1914);  <The 
Measurement  of  Spelling  Ability*  (1915) ; 
^School  Building  and  Equipment >  (1915) ; 
^Summary  of  the  School  Survey  of  Cleveland, 
Ohio>  (1916). 

AYRES,  Romevn  Beck,  American  sot-^ 
dier :  b.  East  Creek,  Montgomery  County,  N.  Y., 
20  Dec  1825 ;  d.  1888.  Graduating'  from  West 
Point  in  1847,  he  entered  the  artillery  arm 
of  the  service  in  time  to  participate  in  the 
Mexican  War.  When  die  Gvil  War  broke  out 
he  was  a  captain  and  as  such  took  part  in  the 
first  battle  of  Bull  Run.  From  October  1861 
to  November  1862  he  was  chief  of  artillery 
under  Qen.  W.  F.  Smith.  He  was  with  the 
army  of  the  Potomac  in  the  Peninsular  cam- 
paign ;  afterward  he  saw  fighting  in  the  battles 
of  South  Mountain,  Antietam,  Fredericksburg, 
Chancellorsville  and  Gettysburg,  being  a  divi- 
sion commander  in  this  last  engagement  In 
August  1863  he  was  ordered  to  New  York  with 
command  to  assbt  in  the  suppression  of  the 
draft  riots.  ^  At  the  end  of  the  war  he  was 
breveted  brigadier-general  and  major-general 
in  the  regular  service,  serving  as  lieutenant- 
colonel  and  colonel  in  tbe  regular  establishment 
until  his  death. 

AYRSHIRE,  Scotland,  an  extensive  mar- 
itime county  about  60  miles  in  length,  with  a 
breadth  varying  from  10  to  26  miles.  Its 
coast  fine  is  about  75  miles  in  length,  has  several 
excellent  harbors.  The  singular  rock  off  the 
coast,  known  by  the  name  of  Ailsa  Craig,  be- 
longs to  the  county,  as  also  do  one  or  two  other 
islets.  The  surface  has  no  great  elevations,  the 
highest  summits  varying  from  about  1,200  to 
1,900  feet.  The  principal  streams  are  the  Ayr, 
Stinchar,  Girvan,  Doon,  Irvine  and  Garnock. 
Itie  mineral  riches  are  very^  considerable.  Coal 
is  abundant,  especially  in  the  middle  and  north- 
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em  parts  of  the  county,  and  there  are  over  100 
collieries.  Extensive  seams  also  of  blackband 
ironstone  exist,  and  are  now  being  actively 
worked,  Ayrshire  having  become  the  great  seat 
of  the  iron  manufactures  of  Scotland  next  to 
Lanarkshire.  Graphite  is  found  in  some  lo- 
calities; and  lead,  antimony  and  copper. 
Limestone  and  freestone  abound.  Mill- 
stones, of  coarse  granite,  much  esteemed  for 
their  hardness  and  durability,  are  quarried 
near  the  north  coast,  in  the  district  of  Cunning- 
ham. The  native  sheep  are  bred  in  great  num- 
bers; their  wool  is  coarse  and  scanty,  but  the 
flesh  is  excellent.  The  horses  of  Ayrshire  are 
of  superior  breed,  being  hardy,  strong  and  of 
large  size.  The  woolen  manufactures  are  ex- 
tensive, particularly  carpets,  bonnets  and  wor- 
sted shawls,  which  are  produced  in  great  quan- 
tities. There  are  valuable  fisheries  and  ship 
yards  on  the  coast.  On  the  coast  is  the  ancient 
castle  of  Tumberry,  in  which  Robert  Bruce, 
King  of  Scotland,  is  said  to  have  been  bom,  and 
where  he  is  known  to  have  spent  many  of  his 
youthful  years.  It  was  here  that  a  fire,  acci- 
dentally landled  was  mistaken  by  Bruce  for  an 
appointed  signal,  and  caused  him  to  cross  the 
sea  from  the  island  of  Arran  opposite  to  at- 
tempt the  deliverance  of  his  country.  Of  the 
ecclesiastical  ruins  the  most  interesting  is  the 
abbey  of  Crossragruel,  founded  in  1244.  The 
chief  towns  are  Ayr,  Kilmarnock,  Irvine,  Ste- 
venston,  Dundonald,  Troon,  Saltcoats,  Largs 
and  Ardrossan.  Pop.  (1911)  268^337.  Consult 
Paterson,  <  History  of  Ayrshire>   (1866). 

AYRTON,  ar-ton,  WilUam  Edward,  Eng- 
lish electrician  and  inventor:  b.  London  1847; 
died  1908.  He  entered  the  Indian  telegraph 
service,  having  studied  electrical  engineering 
with  Prof.  Winiam  Thomson ;  became  electrical 
superintendent  and  introduced  throughout  India 
the  system  of  determining  the  position  of  a 
fault  by  electrically  testing  one  end  of  a  line. 
In  187^79  he  was  professor  of  natural  philos- 
ophy and  telegraphy  at  the  Imperial  College  of 
Engineering  in  Japan ;  in  1879  became  professor 
of  applied  physics  in  London  Technical  College, 
and,  m  1884,  chief  professor  of  physics  at  the 
Central  Institute,  South  Kensington.  He  was 
elected  president  of  the  Institute  of  Electrical 
Engineering  in  1892.  With  Professor  Periy, 
he  invented  the  ammeter,  voltmeter,  electric 
power  meter,  ohmmeter  and  dispersion-photom- 
eter; and,  with  Professors  Jenkins  and  Perry, 
the  system  of  telpherage.  He  was  a  volumi- 
nous writer  and  widely  known  for  his  *  Prac- 
tical Electricity >  (new  ed.  1911). 

AYSCUE,  asTcu,  Sir  George,  English  ad- 
miral who  lived  during  the  17th  century 
and  died  in  1671.  He  was  knighted  by  Charles 
I  and  attained  his  first  command  in  1^.  Dur- 
ing the  English  Civil  War  the  navy  had  largely 
maintained  an  attitude  of  neutrality,  but  in  164o 
the  greater  part  of  the  British  fleet  sailed  for 
Holland.  Those  ships  that  remained  and  sup- 
ported the  Parliamentary  cause  did  so  largelv 
through  the  persuasions  of  Ayscue,  for  which 
Parliament  appointed  him  admiral.  He  then 
sailed  to  Barbadoes,  and  after  a  hard  battle 
captured  it  from  the  loyalist  governor.  Later 
followed  some  severe  naval  engagements  with 
the  Dutch  fleets  under  Tromp  and  Ruyter.  In 
1666  Ayscue's  flagship  was  beached  during  an 
engagement  and  the  admiral  himself  was  taken 


prisoner  and  brought'  to  Holland    The  foUow- 
mg  year  he  was  allowed  to  return  to  England. 

AYTOUN,  5'toon,  Sir  Robert,  Scottish 
poet:  b.  1570;  d.  London,  Febmary  1638,  and 
studied  at  Saint  Andrews.  Of  Norman  descent, 
his  family  name  was  De  Vescy;  one  of  his  an- 
cestors received  from  King  Robert  Bruce  the 
lands  of  Aytoun,  in  Berwidcshire,  and  changed 
his  name  to  that  of  the  estate.  Sir  Robert 
addressed  an  elegant  panegyric  in  Latin  verse 
to  King  James  on  his  accession  to  the  crown  of 
England,  which  had,  no  doubt,  some  influence 
in  securing  to  the  author  the  favor  of  that 
monarch.  He  was  at  a  later  period  of  his  life 
honored  with  the  appointment  of  secretary  to 
Henrietta  Maria,  Queen  of  Charles  I.  During 
his  residence  abroad,  as  well  as  at  the  court  of 
England,  he  lived  in  intimacy  with,  and  secured 
the  esteem  of,  the  most  eminent  persons  of  his 
time.  The  poems  of  Sir  Robert  Aytoun^  for 
the  first  time  published  together  in  the  Miscel- 
lany of  the  Bannatyne  Club,  are  few  in  number, 
but  are  distinguished  by  some  elegance  of  dic- 
tion, though  ne  never  claimed  to  be  a  poet. 
Several  of  his  Latin  poems  are  preserved  in 
the  work  called  ^Delitia  Poetarum  Scotorum.^ 
Dr.  C.  Rogers,  whose  first  edition  of  Aytoun's 
poems  appeared  in  1844,  without  any  authority 
included  ^Auld  Lang  Syne^  and  Raleigh  s 
^ Sweet  Empress.^ 

AYTOUN,  WtlUam  Bdnumdstoiine,  a 
descendant  of  the  foregoing,  Scottish  poet  and 
prose  writer:  b.  Edinburgh  1813;  d.  Blackhills, 
Elgin,  4  Aug.  1865.  He  studied  at  the  Univer- 
sity of  Edinburgh  and  passed  as  advocate  in 
1840.  His  first  independent  work  was  the 
^Lifc  and  Times  of  Richard  I>  (1840}.  In 
1848  he  published  a  collection  of  ballaas  en- 
titled ^Lays  of  the  Scottish  Cavaliers,^  which 
has  continued  to  be  the  most  popular  of  all  his 
works,  and  has  passed  through  numerous  edi- 
tions. It  was  followed  in  1854  by  ^Firtnilian,  a 
Spasmodic  Tragedy' ;  in  1856  by  the  poem  of 
^BothwelP ;  and  m  subsequent  years  by  the 
novel  called  ^Norman  Sinclair,'  and  various 
other  original  works.  In  1858  he  issued  a  criti- 
cal and  annotated  edition  of  the  ^Ballads  of 
Scotland.'  The  translation  of  the  poems  and 
ballads  of  (^ethe  which  he  undertook  in  con- 
jtmction  with  Theodore  Martin  was  less  suc- 
cessful than  some  of  his  other  works.  In  1845 
he  was  appointed  professor  of  rhetoric  and 
English  literature  in  the  University  of  Edin- 
burgh —  a  position  which  he  held  till  his  death. 
In  1854  he  became  editor  of  Blackwood's 
Magazine.  His  biography  was  written  by  Sir 
Theodore  Martin,  1867. 

AYUB  KHAN,  f-yooblcan,  an  Afghan 
prince,  youngest  son  of  Shere  AH :  b.  about  1855. 
After  the  abdication  of  his  brother  Yakub  he 
declared  himself  openly  against  the  English.  On 
27  July  1880  he  met  General  Burrows  at 
Kushk-i-Nakhud  and  severely  defeated  him, 
then  laid  siege  to  Kandahar.  On  1  September 
General  Roberts,  who  had  hurried  up  from 
Kabul  by  forced  marches,  attacked  Ayub's 
forces  and  scattered  them.  Ayub  and  what  was 
left  of  his  army  falling  back  on  Herat.  The 
following  year  he  succeeded  in  taking  Kanda- 
har, but  the  new  Ameer,  Abd-ur-Rahman.  was 
finally  able  to  overcome  him.  For  a  while  he 
was  an  exile  in  Persia.    In  1887  he  organized  a 
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conspiracy  to  capture  Herat,  which  failed.  He 
finally  gave  himself  up  to  the  British  who  sent 
him,  a  state  prisoner,  to  the  Punjab. 

AYUNTAMIENTO,  ^-yoonla-niyan'to, 
the  name  given  in  Spain  to  municipal  councils. 
Firmly  established  during  the  struggles  with 
the  Moors,  the  a3runtamientos  acquirejT  great  in- 
fluence and  political  power,  the  nobility  being 
admitted  to  tnem  without  their  class  privileges. 
The  Cortes,  in  1812,  adopted  the  leading  features 
of  the  former  system.  On  the  return  of  Ferdi- 
nand Vn,  the  avuntamientos  were  abolished, 
but  restored  in  1837.  The  ajruntamientos  were 
empowered  to  maJce  up  the  lists  of  electors  and 
jurors,  to  organize  the  national  guards,  to  com- 
mand the  pofice  within  their  own  bounds,  to  di- 
rect the  appointment  and  raising  of  taxes  and 
to  manage  the  funds  of  the  commune.  The 
municipal  law  of  1870  deprived  them  of  all  po- 
litical authority,  and  reflated  them  as  adminis- 
trative bodies,  subject  m  certain  respects  to  the 
authorities  of  the  provinces,  the  law  courts  and 
the  Cortes. 

AZAIS,  a'za-is,  Pierre  Hyacinthe,  French 
philosopher:  b.  Soreze  1766;  d.  Paris  1845. 
He  spent  his  early  years  as  a  teacher  and  a  vil- 
lage organist.  At  the  outbreak  of  the  Revolu- 
tion be  viewed  it  with  favor,  but  was  soon  dis- 
gusted at  the  violence  of  its  methods.  A  critical 
pamphlet  drew  upon  him  the  hatred  of  the 
revolutionists,  and  it  was  not  until  1806  that 
he  was  able  to  settle  in  Paris.  In  1809  he 
published  his  great  work  ^Des  Compensations 
dans  les  destinies  humaines,^  which  pleased 
Napoleon  so  much  that  he  made  its  author 
professor  at  Saint  Cyr.  In  1811  he  became  in- 
spector of  the  public  library  at  Avignon,  and 
from  1812  to  1815  he  held  the  same  position  at 
Nancy.  The  Restoration  government  at  first 
suspected  him  as  a  Bonapartist,  but  at  length 
granted  him  a  pension.  From  that  time  he 
occupied  himself  in  lecturing  and  in  the  pub- 
lication of  philosophical  works.  In  the  ^Com- 
pensations^ he  sought  to  ]frove  that,  on  the 
whole,  happiness  and  misery  are  equally 
balanced,  and  therefore  that  men  should  accept 
the  government  which  is  given  them  rather 
than  risk  the  horrors  of  revolution.  His  other 
works  are  ^Systeme  universeP  (1812) ;  *Du 
Sort  de  Thomme^  (1820)  *De  la  phr^nologic,  du 
magn^tisme,  et  de  la  folic*  (1843). 

AZALEA,  a  genus  of  about  25  species  of 
shrubs  of  the  family  Ericacetp,  natives  of 
the  northern  hemisphere,  principally  of  east- 
ern Asia  and  North  America.  By  some 
botanists  the  genus  is  united  with  Rhododen- 
dron (q.v.),  as  may  be  seen  below.  The 
species  have  deciduous  leaves  and  showy,  often 
fragrant  flowers,  usually  in  terminal  umbel- 
like clusters.  They  arc  commonly  divided 
into  two  groups:  the  Indian  azaleas  and  the 
hardy  deciduous  azaleas,  including  the  Ghent 
hybrid  forms.  The  Indian  azaleas,  mostly 
imported  from  Holland  and  forced  in  green- 
houses, are  propagated  by  grafts  or  cuttings. 
rarely  by  seeds.  They  are  planted  in  loose, 
moderately  fertile  soil:  sheltered  from  the  sun 
and  watered  freely  during  the  summer;  re- 
potted in  early  autumn;  and,  by  special  atten- 
tion, brought  into  flower  as  desired  from  late 
autumn  until  early  summer.  The  leading 
species  of  the  group  is  A.  mdica,  of  which  two 
vaneties,  amcena  and  kcemsferi  are  fairly  hardy 


as  far  north  as  New  lersey.  The  members  of 
Uie  hardy  proup  need  some  protection  in  the 
north  and  m  exposed  situations  to  prevent  in- 
jury to  the  flower-buds  due  to  sudden  varia- 
tions of  temperature.  Named  horticultural 
varieties  are  usually  propagated  by  grafts  or 
by  cuttings.  Seedlings  are  often  grown  for 
their  own  merits,  but  are  generally  used  for 
stocks  upon  which  to  graft  choicer  varieties. 
The  following  are  among  the  best  known 
species  of  this  group:  A.  nudiflora,  pinxter- 
fiower,  found  from  Canada  to  the  Gulf  of 
Mexico,  has  pink,  white  or  sometimes  purple 
flowers  in  mid-spring;  A.  calendulacea,  found 
from  New  York  to  Georgia,  has  large  orange- 
or  flame-colored,  particularly  handsome 
blossoms  in  late  spnng:  A,  occidentalism  a 
California  species,  bears  fragrant,  white,  pink- 
ish flowers  in  early  summer;  A.  arborescens, 
found  in  the  Alleghany  Mountains,  has  frag- 
rant white  or  pink  flowers  in  June;  A.  znscosa, 
clammy^  azalea  or  white  swamp  honeysuckle,  is 
found  in  swamps  from  mantime  Canada  to 
Florida  and  westward  to  Arkansas,  and  bears 
fragrant  white  or^  pink  flowers  in  Tune  or  July. 
Among  the  Asiatic  members  of  tnis  group  the 
best  known  are  probably:  A,  mollis,  A. 
rhomhica  and  A.  Jboniica.  Consult  Halliday, 
^Treatise  on  the  Propagation  and  Cultivation 
of  Azalea  Indica^;  Van  Geert,  ^Iconographie 
des  Azal6es.> 

A2AMGARH,  India,  a  city  and  district 
in  the  Gorakhpur  division  of  the  United 
Provinces.  The  city  is  situated  on  the  river 
Tons,  and  has  a  railway  station^  and  a  popula- 
tion of  about  19,000.  The  district  has  an  area 
of  2,207  square  miles.  The  slope  of  the  land 
b  from  northwest  to  southeast  The  soil  is 
fertile,  and  very  highly  cultivated,  bearing 
ma^ificent  crops  of  rice,  su^ar-cane  and 
indigo.  There  are  several  indigo  factories. 
In  1857  it  became  a  centre  of  mutiny,  and  the 
scene  of  fighting  between  the  Gurkhas  and  the 
rebels,  and  was  not  finally  cleared  until  October 
1858  by  Colonel  Kelly.    Pop.  1,500,000. 

AZAN'  (Arabic  for  •announcement"^),  the 
call  or  summons  to  public  prayers  proclaimed 
by  the  muezzin  (crier)  from  the  mosque 
twice  daily  in  all  Mohammedan  countries. 

AZANCHEV'SKY,  Michael  von,  Russian 
composer:  b.  Moscow  1839;  d.  24  Jan.  1881. 
His  first  musical  training  was  attained  at 
Leipzig,  under  Richter  and  Hauptmann.  In 
1870  he  became  director  of  the  Conservatory 
at  Petrograd,  which  position  he  held  for  six 
years.  Among  his  many  works  the  most 
notable  arc  a  *Fest  Polonaise,*  for  two  piano- 
fortes; a  concert  overture  and  a  sonata  in 
B  Minor. 

AZARA,     ^tha'r^.     Jp86     Nicholas     de, 

Spanish  diplomat:  b.  Barbufiales,  Aragon, 
1731 ;  d.  Paris,  26  Jan.  1804.  After  graduat- 
ing from  Salamanca  he  was  appointed,  first 
resident,  then  envoy  for  Spain  at  the  Vatican. 
Here  he  attained  a  very  powerful  influence, 
which  he  used  a^inst  the  Jesuits,  until  they 
were  suppressed  m  1773,  and  in  working  for 
the  election  of  Pope  Pius  VI.  It  was  in  Rome 
that  he  acquired  a  deep  enthusiasm  for  art, 
in  which  he  was  one  of  the  best  connoisseurs, 
Consult  Paul  Besques'  <La  premiere  ambas- 
sade  de  Don  Jos^  Nicolas  de  Azara  a  Paris* 
(in  Bulletin  hispanigue.  Vol.  Ill,  1901).  t 
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AZARIAH,  the  name  of  various  person- 
ages mentioned  in  the  Bible,  no  less  man  24- 
of  them  being  referred  to,  (1)  The  son  of 
Oded,  a  prophet  (2  Chron.  xv,  1-8).  (2) 
Azariah,  also  called  Abcdnego,  one  of  three 
who  were  thrown  into  a  fiery  furnace  (Dan. 
L  11).  (3)  One  referred  to  by  the  Assyrian 
King  Tiglath-pileser  IV  in  an  inscription,  who 
was  long  beheved  to  be  the  same  King  of 
Judah  known  as  Uzziah.  At  least  f our  nig^ 
priests  are  referred  to  by  this  name. 

AZARIAS,  Brother  (Patrick  Francis 
Mullany),  b.  29  June  1847,  near  Killenaule, 
Tipperary,  Ireland;  d.  20  Aug.  1893,  Platts- 
burgh,  N.  Y.  (Cliff  Haven).  His  father 
emigrated  to  the  United  States  in  1851,  leav- 
ing Patrick,  his  eldest  son,  in  Ireland  a  few 
years  on  account  of  his  health.  At  Deerfield. 
N.  Y.,  near  Utica,  he  attended  the  public  school 
and  later  the  Christian  Brothers*  Academy  in 
Utica.  At  14  he  decided  to  become  a  Brother, 
and  on  29  June  1862,  Patrick  Mullany  received 
the  black  habit  and  white  collar  of  a  Christian 
BrotJier,  and  henceforth  became  known  to 
the  world  as  Brother  Azarias.  At  17  he  was 
put  in  charge  of  a  large  class;  and  at  19  he 
was  professor  of  mathematics  in  Rock  Hill 
College,  near  Baltimore,  Md.  Ten  years  later 
he  was  made  head  of  the  college.  His  first 
book,  <An  Essay  Contributing  to  a  Philosophy 
of  Literature^  (1874),  won  him  the  respect  of 
scholars.  His  philosophical  articles  on  liter- 
ature, published  in  various  magazines,  were 
well  received,  and  he  was  soon  in  demand  as 
a  lecturer  before  educational  bodies,  Catholic 
and  non-Catholic.  When  in  the  80's  he  went 
to  Europe,  he  found  friends  cverjrwhere; 
scholars  who  had  read  his  books,  men  like 
Cardinal  Newman  greeted  him  as  a  friend. 
He  was  a  promoter  of  the  Catholic  Summer 
School  of  America  and  of  several  other  edu- 
cational movements.  After  finishing  his 
course  of  lectures  at  the  Catholic  Summer 
School  at  Qiff  Haven,  1893,  he  was  too  ill 
to  go  home  or  to  any  of  the  other  meetings 
where  he  was  expected.  His  last  days  were 
spent  in  «Blue  Point  Hotel,»  near  the  Summer 
School  grounds.  His  published  works  are 
^Aristotle  and  the  Christian  Church^ ;  ^ Books 
and  Reading' ;  < Culture  of  Spiritual  Sense' ; 
^Development  of  English  Literature':  *De- 
velopmcnt  of  Old  English  Thought' ;  ^Essays 
Educational' ;  ^Essays  Miscellaneous^ ;  ^Es- 
says Philosophical';  ^Mary.  Queen  of  May'; 
<Mary,  Queen  of  May  and  Essays';  ^Phases 
of  Thought  and  Criticism' ;  ^Philosophy  of 
Literature' ;  ^Psychological  Aspects  of  Educa- 
tion.' 

AZAZEL,  az'a-zel,  the  chief  of  the  angels 
who  married  human  beings  and  begat  of  them 
wicked  men  (Lev.  xvi,  8,  10,  26).  It  is  also 
a  name  which  occurs  in  connection  with  the 
services  on  the  Day  of  the  Atonement,  in 
which  the  high  priest  had  all  the  sins  of  Israel 
confessed  over  the  head  of  a  goat  and  then 
had  it  cast  over  a  cliff,  a  rite  which  is  sup- 
posed to  have  been  the  survival  of  an  old 
demon  worship^  which  was  mocUfied  by  the 
Jews. 

AZEGLIO,  ad-zalyo,  Massimo  Taparelli, 
Marquis  d',  Italian  author,  artist,  diplomatist 
and  statesman:  b.  Turin,  15  Oct.  1798;  d.  16 
Jan.  1866.  In  1816  he  accompanied  his  father  to 


Rome,  and  there  occupied  his  time  priactpally 
with  painting  and  music.  He  was  already  fa- 
vorably known  as  a  painter,  when,  in  1830, 
he  went  to  Milan,  married  the  daughter  of 
Manzoni,  the  great  novelist,  and  wrote  sev- 
eral romances.  The  earliest  of  these,  <Et- 
tore  Fieramosca^^  was  received  with  ereat 
enthusiasm.  His  next  romance,  ^Niccolo  de 
Lapi,'  became  equally  popular,  and  is  esteemed 
by  Italian  critics  the  best  historical  novel  in 
any  language.  Deeply  imbued  with  the  spirit 
of  Italian  nationality,  in  1842  Azeglio  made  a 
tour  through  the  provinces  of  Italy,  awakening 
the  revolutionary  spirit  which  troubled  the  last 
years  of  Gregory  XVI.  After  the  Revolution 
of  1848  he  supported  the  cause  of  the  King  of 
Piedmont,  ana,  at  the  head  of  the  Papal  troops, 
fought  against  the  Austrians  at  Vicenza,  where 
he  was  wounded.  In  1849  Victor  Enimanuel 
appointed  him  president  of  the  cabinet  of  min- 
isters, an  office  which  he  resided  in  1852  to 
his  political  adversanr,  Count  Cavour.  In  1859, 
after  the  peace  of  Villafranca,  he  undertook  a 
confidential  mission  as  Ambassador  extraordi- 
nary to  England;  and  was  afterward  appointed 
governor  of  the  city  of  Milan.  For  biographies 
see  Boccardo,  ^Nuova  Encvclopedia  Italiana'; 
Camerini  (Turin  1861) ;  Morozzo  (Florence 
1884). 

AZERBAIJAN,  a'zcr-bi-jan',  Persia,  the 
northwestern  and  most  important  province  of 
Persia.  It  is  bounded  on  the  north  by  the  Ara& 
on  the  east  by  the  Caspian  Sea,  Gilan  and 
Khamseh,  on  the  south  by  Kurdistan,  and  west 
by  Asiatic  Turkey.  Its  area  is  32,000  square 
miles.  The  land  is  very  fertile,  the  orchards 
and  gardens  yield  delicious  fruits  of  almost 
every  description,  and  great  <}uantities,  dried, 
are  exported  to  Kussia.^  Provisions  are  cheap 
and  abundant,  but  there  is  a  lack  of  forests  and 
timber  trees.  Lead,  copper,  sulphur,  orpiment, 
also  lignite,  are  found;  also  a  kind  of  varie- 
gated translucent  marble  known  as  Tabriz 
marble.  The  climate  is  healthy,  not  hot  in  sum- 
mer, and  cold  in  winter.  The  revenue  amounts 
to  about  $1,000,000  annually.  The  province  is 
divided  into  a  number  of  administrative  dis- 
tricts, each  with  a  hakim,  governor,  under  the 
governor-general,  who  is  a  responsible  minister 
appointed  by  the  Shah.  Pop.  about  2,000.000, 
comprising  various  races,  as  Persians  proper, 
Turks,  Kurds,  Syrians,  Armenians. 

AZEVEDO,  a-z4-va'do,  Manoel  Antonio 
Alvares  de,  Brazilian  poet:  b.  Sao  Paulo,  12 
Sept.  1831;  d  25  April  1852.  He  studied  law 
in  his  native  town  and  practised  there.  His 
^Obras,*  or  collected  works,  were  published 
the  year  after  his  death,  a  more  complete  collec- 
tion, ^Obras  completaa,'  appearing  10  years 
later  (1863).  The  fifth  edition  of  one  volume 
of  poems  published  in  his  lifetime  appeared  in 
1884,  under  the  title  ^Lyra  dos  vintc  annos.' 
He  also  wrote  some  minor  prose  works;  the 
dramatic  sketches  ^Bohemios®;  ^Marcario''; 
<^Noite  na  tavema.* 

AZEVBDO  E  CASTRO,  Joio  Paulino 
D',  Roman  Catholic  missionary  bishop:  b. 
Lages,  Island  of  Pico,  Azores,  4  Feb.  1852.  He 
was  educated  at  the  National  Lyceum,  Horta, 
Azores,  and  at  the  Seminary  and  University  of 
Coimbra,  Portugal.  He  was  ordained  priest  in 
1879,  was  successively  professor  of  philosophy, 
theology,  Church  history,  canon  law  (1879-1902) 
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and  rector  1888-1902  of  the  Angra  Setninary, 
Azores.  He  also  served  as  episcopal  deputy  to 
Portugal  and  held  various  other  diocesan  ap- 
pointments. In  1902  he  became  bishop  of 
Macao,  China.  From  1902  to  1910  he  was  one 
of  the  chancellors  of  the  Privy  Council  of  the 
King  of  Portugal.  As  bishop  he  has  built 
numerous  churches  and  schools  and  has  in- 
troduced new  religious  orders  into  his  diocese 
and  founded  a  college  for  girls  at  Malacca.  As 
member  of  the  government  council  he  defeated 
the  scheme  for  the  granting  of  a  gambling 
monopoly  designed  to  make  Macao  the  Monte 
Carlo  of  the  Far  East.  He  visited  Europe  in 
1907  to  arrange  with  the  Pope  and  the  French 
and  Portuguese  governments  matters  connected 
with  the  change  of  ecclesiastical  jurisdiction  in 
Hainan  and  Shin  Hing. 

A2EVEDO    Y   ZUSlGA.    Gaspard    dc, 

Count  of  Monterey,  Spanish  colonial  governor: 
b.  1540;  d.  1606.  He  was  viceroy  of  Mexico  and 
Peru  from  1595  to  1603,  during  which  period  he 
explored  the  Pacific  coast  of  North  America 
and  founded  Monterey^  on  Monterey  Bay,  Cali- 
fornia. Many  Spanish-Californian  families 
claim  to  be  his  descendants.  Many  of  the  land 
claims  which  caused  so  much  litigation  after  the 
American  occupation  were  based  on  his  grants. 

AZIMUTH,  in  astronomy,  the  arc  of  the 
horizon  comprehended  between  the  meridian  of 
the  observer  and  the  vertical  circle  passing 
through  the  star.  It  is  easterly  if  the  star  is 
observed  before,  westerly  if  after,  and  zero  if 
at  th€  time  of  culmination.  It  is  usual  to  con- 
nect with  the  quadrant  a  ^duated,  horizontal 
circle,  called  the  agimuth  circle, 

AZIO,  Greece,  a  village  on  the  Gulf  of 
Arta,  in  the  district  and  promontory  of  the  same 
name.  A  German  archaeologist,  Dr.  Erlinger, 
succeeded,  in  1857,  after  several  years'  investi- 
gation, in  ascertaining  the  position  of  the  camps 
of  Antony  and  Augustus,  precisely  as  it  was  on 
the  eve  of  the  battle  of  Actium.  He  found  the 
camp  of  the  latter  surrounded  by  a  cincture  of 
redoubts  about  5^  miles  in  extent,  which  were 
constructed  in  stone,  and  protected  by  a  ditch. 
In  advance  of  the  camp  were  external  works, 
consisting  of  several  small  observation  forts, 
one  of  them  serving  as  a  telegraph  for  commu- 
nicating with  the  fleet.  In  the  ruins  of  one  of 
these  forts  was  discovered  a  tablet  in  steel,  on 
which  signals  are  traced,  resembling  somewhat 
those  of  the  aerial  telegraphs. 

AZGAR   TAWARIK,   or  TUAREG,   an 

African  tribe  of  the  Berber  class,  who  inhab- 
it the  desert  country  between  Ghat  on  the 
north  and  the  tracts  of  the  Kelowi  Tuar^s  on 
the  south,  between  lat.  2V  and  26**  N.  They 
were  first  visited  and  made  known  to  the 
European  world  by  the  British  central  African 
expedition  of  Barth,  Overweg  and  Richardson. 
The  country  in  the  north  is  a  barren  plain,  with 
scarcely  any  vegetation,  and  with  isolated  gran- 
ite peaks,  and  few  or  no  animals.  The  south- 
ern portion  bordering  on  the  Kelowi  Tuarges, 
is  the  uninhabited  central  region  of  the  great 
desert.  The  Tuarges  do  not  belong  to  Uie 
negro  race.  They  are  fanatical  Mohammedans 
in  religion,  hating  both  Pagan  and  Christian. 
They  are  monogamists.  They  are  a  warlike 
artistrocracy  divided  into  five  tiyusi,  or  clans, 
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and  subdivided  into  30  divisions  or  fayas,  each 
of  which  has  a  separate  chief.    See  Tuaregs. 

AZMARI,  the  name  applied  to  certain 
vagrant  beggars  in  Abyssinia,  part  of  whom 
form  the  music  bands  of  the  Abyssinian  army, 
while  the  rest  exercise  their  musical  voices  in 
the  street,  especially  on  religious  holidays. 

AZO,  Porzio,or  AZZO,  or  AZZOLINUS, 
Fortius,  an  Italian  lawyer:  d.  about  1230.  He 
lectured  on  jurisprudence  at  Bologna  with  such 
success  that  the  college  could  not  contain  all  his 
auditors,  so  that  he  had  to  take  to  the  public 
square.  His  writings  on  Roman  law  super- 
seded all  those  of  his  predecessors. 

AZOBENZENE.    See  Benzene. 

AZOC  COLORS.    See  Coal  Tar  Colors. 

AZOIC,  a  name  formerlv  given  to  the 
earliest  geological  period,  before  the  appear- 
ance of  life  on  the  earth.  It  includes  the  oldest 
rocks,  mostly  granites,  gneisses  and  schists,  in 
which  there  are  no  traces  of  organic  remains. 
The  term  has  been  variously  employed  to  in- 
dicate rocks  of  Archean  and  Algonkian  age,  but 
has  now  fallen  into  disuse  in  the  United  States. 

AZORES,  9-zorz,  or  WESTERN  IS- 
LANDSy  a  Portuguese  archipelago,  in  the 
mid-Atlantic,  between  lat.  36**  55'  and  39**  5£ 
N.  and  between  lon^.  25^  10'  and  31°  16'  Wl 
Stretching  over  a  distance  of  400  miles,  their 
nine  islands  are  divided  into  three  distinct 
groups  —  Sta.  Maria  and  Sao  Miguel  in  the 
southeast;  Terceira,  Sao  Jorge,  Pico,  Graciosa 
and  Fayal  in  the  middle,  and  Flores  and  Corvo 
in  the  northwest.  Of  these,  Flores  lies  1,176 
miles  west  of  Cape  Rocca  in  Portugal,  1,484 
miles  southwest  of  Falmouth  and  1,708  miles 
east-southeast  of  Halifax.  In  1431-53  the 
Azores  were  taken  possession  of  by  the  Portu- 
guese. They  were  at  that  time  uninhabited; 
but  that  they  had  been  visited  by  the  Cartha- 
*  ginians  is  proved  by  Punic  coins  found  on 
Corvo.  They  seem  to  have  been  known  to  the 
Arabian  geographer  Edrisi  in  the  12th  century: 
and  they  are  marked  distinctly  on  a  map  oi 
1351.  The  Portuguese  colonists  called  the 
whole  group  Azores,  from  acor  or  asor,  a  hawk; 
and  they  named  two  individual  islands,  Corvo 
and  Sao  Jorge,  from  Corvi  Marini  and  San 
Zorze,  which,  according  to  a  map  of  1375,  had 
been  previously  seen  in  the  western  ocean.  In 
1466  Alfonso  V  made  a  life  grant  of  the  island 
of  Fayal  to  his  aunt,  the  Duchess  of  Burgundy, 
and  from  this  circumstance'  many  settlers  mi- 
grated thither  from  Flanders. 

The  total  area  of  the  group  is  922  square 
miles,  and  the  population  about  242,613  (ac- 
cording to  official  reports  before  emigration 
had  reduced  the  aggregate  about  8,000).  The 
area,  population  and  maximum  altitude  of  the 
different  islands  are  as  follows:  Sta.  Maria 
(38  square  miles;  5,880;  1,889  feet);  Sa6  Mi- 

fjel  (299  square  miles;  107,000;  3,854  feet); 
erceira  (166  square  miles;  45,391 ;  3,435  feet)  ; 
Graciosa  (24  square  miles ;  8^718) ;  Sao  Jorge 
(91  square  miles;  18,000);  Pico  (174  square 
miles;  27,904;  7,613  feet);  Fayal  (69  square 
miles;  26,264)  ;  Flores  (54  square  miles;  10,700; 
3,087  feet);  Corvo  (7  square  miles;  1,000). 
The  capital  is  Angra  (Angra  do  Heroismo, 
population  10,057)  in  Terceira;  but  Ponta 
Dclgada,  in  Sao  Miguel  in  a  larger  town,  with 
16,179  inhabitants.    The  Azores  are  of  volcamc 
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origin,  and  with  the  exception  of  Corvo,  Flores 
and  Graciosa,  are  still  hable  to  eruptions  and 
violent  earthquakes,  the  worst  of  21  shocks  since 
1444  having  been  those  of  1591,  1638,  1719  and 
1841.  Hot  mineral  springs  are  numerous;  and 
the  baths  of  Furnas,  in  Sa5  Miguel,  are  much 
resorted  to  by  invalids.  The  coast  is  generally 
steep  and  rugged;  the  interior  abounds  in 
ravines  and  mountains.  Perhaps  the  greatest 
want  of  the  group  is  a  gooa  harbor.  The 
Azores  are  regarded  as  a  province,  not  a  colony, 
of  Portugal,  and  as  belonging  to  Europe.  They 
comprise  three  ^districts*  of  the  republic  and 
are  part  of  the  ecclesiastical  province  of  Lisbon. 
For  their  defense  they  have  two  line  regiments 
of  infantry  and  two  battalions  of  garrison 
artillery. 

AZOTE,  a  name  formerly  given  to  nitro- 
gen; hence  substances  containing  nitrogen  and 
forming  a  part  of  the  structure  of  plants  and 
animals  are  known  as  azotized  bodies.  Such 
are  albumen,  fibrine,  casein,  gelatine,  ufea, 
kreatin,  etc 

AZOTINE,  a  substance  procured  by  de- 
composing wool  by  the  action  of  steam  at  150* 
C.  under  a  pressure  of  five  atmospheres;  the 
product,  afterward  dried  by  evaporation,  con- 
tains nitrogen  completely  soluble  in  water. 
Azotine  is  mixed  with  dried  blood  for  a  fer- 
tilizer. 

AZOTH,  an  elixir  concocted  by  Paracel- 
sus, which  his  adherents  regjarded  as  a  i>an- 
acea  for  all  spiritual  and  bodily  ills,  the  ^tinc- 
ture of  life.* 

AZOTURIA,  or  AZOTEMIA,  also 
known  as  hemoglobinemia,  a  disease  peculiar 
to  horses,  of  which  the  chief  symptoms  are 
paralvsis  of  the  hind  legs  and  a  deep  darkening 
of  the  urine  to  a  coffee  color.  It  usually 
occurs  from  too  sudden  a  rest  after  heavy 
exertion  or  labor,  without  a  corresponding 
change  in  rations.  The  disease  is  often  mis- 
taken for  spinal  meningitis  or  colic  There 
are  several  causes  ascribed  to  it,  the  most  likely 
theory  being  that  of  auto-intoxication.  It  is 
believed  that  in  the  muscles  which  have  been 
heavily  exerted  some  disturbance  is  formed 
which  exerts  a  toxic  action  with  a  too  abrupt 
period  of  rest,  the  formation  of  this  substance 
being  assisted  by  heavy  diet.  Cases  are  often 
fataL  Bleeding  is  one  of  the  remedies  pre- 
scribed, which  seems  at  least  to  give  relief. 
This  should  be  followed  by  an  injection  of  a 
normal  salt  solution,  the  admimstration  of 
cathartics,  cardiac  stimulants,  potassium  iodide, 
fomentations  of  warm  water  over  the  loins, 
electricity  to  the  affected  muscles.  But  far 
better  is  prevention ;  reduction  of  rations  when 
the  animal  ceases  its  regular  work,  or  keeping 
in  pasture. 

AZOV,  a-zof,  Russia,  a  fortified  town  in 
the  south  of  Russia,  on  the  Don.  seven  miles 
from  its  mouth.  The  sand  and  mud  deposited  by 
the  river  have  choked  up  the  port,  so  that  its 
trade  and  shipping  have  dwindled  awa^,  and  the 
inhabitants  depend  mostly  on  fish-cunng.  Still 
an  active  trade  in  grain  provides  an  outlet 
for  the  southeastern  region  of  Russia.  Azov 
was  built  nine  miles  from  the  site  of  the 
ancient  Gredc  colony  of  Tanais;  and  when,  in 
the  13th  century,  it  was  taken  possession  of  by 
tiie  Genoese,  they  altered  its  name  to  Tana. 


They  were  driven  out  of  it  by  Timur  (Tamer- 
lane) in  1392.  In  1471  it  was  taken  by  the 
Turks,  and  in  1696  by  Peter  the  Great;  and  it 
was  finally  ceded  to  Russia  in  1774.  In  1855  it 
was  bombarded  and  greatly  damaged  by  an 
allied  English  and  French  squadron. 

AZOV,  Sea  of  (the  ancient  Palus  Maotis), 
an  arm  of  the  Black  Sea,  with  which  it  is  con- 
nected by  the  Strait  of  Kertch  or  Yenikal^.  Its 
greatest  length  is  226  miles  and  widest  breadth 
110  miles,  with  a  superficial  area  of  nearly 
15,000  miles.  To  the  northeast  it  narrows  into 
the  Gulf  of  Taganrog,  formerly  called  the  Gulf 
of  Azov.  The  southwestern  shore  is  formed 
by  the  •Spit'*  or  Tongue  of  Arabat  —  a  strip  of 
land,  mud  and  sand  70  miles  long  and  varying 
from  1,000  yards  to  2^  miles  in  breadth.  Be- 
hind or  inside  this  strip,  and  bordering  on  the 
Crimean  Peninsula,  lies  the  Sivash  or  *^Putrid 
Sea,*  which  connects  with  the  Sea  of  Azov 
through  the  narrow  Strait  of  Genichesk.  The 
odor  arising  from  the  decayed  vegetation  of  the 
marshes  and  a  kind  of  gas-oil  is  most  unpleas- 
ant and  unhealthy.  Whereas  the  water  m  the 
Sea  of  Azov  is  not  very  salty  —  in  the  Gulf  of 
Taganrog  it  is  even  potable  —  that  of  the 
Sivash  contains  more  salt  than  perhaps  any 
other  sea.  This  salt  is  extracted  in  large  quan- 
tities (over  1,000,000  tons  per  annum)  and 
forms  an  important  industry.  Shortly  before 
the  outbreak  of  the  European  War  the  Russian 
government  began  the  task  of  piercing  the 
Perekop  Isthmus,  which,  when  completed  will 
Rive  the  Putrid  Sea  an  outlet  into  the  Black 
Sea  and  thereby  convert  the  Crimean  Pen- 
insula into  an  island.  This  may  not  improbably 
produce  a  wholesome  change  in  the  atmosphere. 
In  1835  the  Russians  constructed  a  highway 
along  the  Spit  of  Arabat,  since  when  a  con- 
siderable population  and  numerous  buildings 
have  sprung  up.  The  ruins  of  an  old  Tartar 
fort,  captured  by  the  Russians  in  1771,  still 
remain  at  Arabat^  a  village  where  the  Spit 
attaches  to  the  Crimea  in  the  south.  The  Sea 
of  Azov  is  very  shallow  and  navigation  is 
difficult  in  parts.  The  waters  abotmd  with  fish. 
Violent  storms  occur,  at  times  lowering  the 
water  level  by  five  feet.  There  is  reason  to 
believe  that,  thousands  of  years  ago^  it  was 
connected  with  the  Caspian  Sea.  The  nver  Don 
flows  into  the  Gulf  of  Taganrog;.  Of  the  few 
scattered  islands  the  largest  is  Biryutch. 

AZPEITI A^  ^th-pa'e-ty^,  a  town  in  Spain, 
18  miles  southwest  of  San  Sebastian.  A  mile 
from  it  is  the  famous  convent  of  Loyola,  now 
converted  into  a  museum  and  built  by  the  Ro- 
man architect.  Fontana,  in  1683.  It  includes 
the  tower  of  the  Santa  (3asa,  in  which  Saint  Ig- 
natius of  Loyola,  the  founder  of  the  Society  of 
}esus,  was  bom  in  1491.  Here  every  year  in 
uly  a  ^eat  festival  is  held  in  his  honor,  to 
which  pilgrims  flock  from  all  quarters.  Pop. 
about  7,000. 

AZRABL^  Siz'r&-^1,  in  Mohammedan  my- 
thology, the  angel  of  oeath. 

AZREK,  the  principal  stream  of  Abys- 
sinia, which,  after  a  winding  course  through 
Abyssinia  and  Sennaar,  falls  into  the  Nile  above 
(jerri. 

AZTEC  "CLUBr  an  organization  formed 
to  preserve  the  memories  of  the  war  in  Mexico, 
established  in  Mexico  in  1847. 
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AZTEC  CONFEDERACY.  The  name 
Aztecs  (properly  Aztecas)  is  currently  used  for 
all  the  Nahua  (q.v.)  tribes  in  Mexico  at  the 
time  of  the  Spanish  conquest.  It  belongs  at 
most  only  to  the  seven  more  closely  cognate 
tribes  which  occupied  the  valley  of  Mexico,  and 
is  by  some  restricted  to  the  one  tribe  which 
built  Tenochtitlan,  or  Mexico  City,  and  is  so 
used  for  convenience  here.  The  name  is  from 
the  unidentified  place  (generally  assumed  as 
northward)  whence  they  came,  Aztlan,  vari- 
ously interpreted  as  *heron  place,*  *heron- 
clan  place,*  *white  place*  and  *seacoast*;  the 
best  opinion  makes  it  Jalisco  or  Michoacan,  oh 
the  west  coast  of  Mexico.  Apparently  some 
time  from  the  9th  to  the  11th  century  they 
invaded  the  plateau  of  Anahuac  (^waterside,* 
lake  district),  where  tribes  of  the  same  stock 
were  already  living,  and  took  possession  of 
several  commanding  points;  the  chief  pueblo 
being  that  of  the  Aztecs  or  Toltecs  at  Tollan 
(now  Tula),  some  40  miles  north  of  Mexico 
City,  a  leading  pass  from  the  north  into  the 
valley  of  Mexico.  Driven  from  this  by  the 
warfare  of  the  other  natives  the  Aztecs  moved 
south  into  the  valley,  and  established  them- 
selves in  the  salt  marshes  where  the  outlet  of 
lakes  Chalco  and  XochimiUco  flows  into  Lake 
Tezcuco,  or  Texcoco,  amid  which  in  1325  (the 
first  absolutely  sure  date  in  their  histoid)  they 
built  Tenochtitlan,  now  the  City  of  Mexico. 
They  converted  it  by  dikes  and  causeways  into 
an  island,  and  gradually  made  it  another  Venice, 
a  stone  town  intersected  with  canals,  the 
strongest  position  in  Mexico.  For  more  than  a 
century,  however,  they  were  tributary  to  the 
great  pueblo  of  Azcaputzalco,  near  them  on 
the  western  shore  of  the  lake.  Gradually  they 
formed  a  stable  military  organization  and  more 
stable  civil  society;  in  1375  they  elected  their 
first  ^chief  of  men,*  war  chief  and  priest  in 
one  —  Acamapichtli,  often  styled  in  books  ^the 
founder  of  the  Mexican  empire* ;  and  under  the 
fourth  chief,  Izcoatzin,  allied  themselves  with 
Tezcuco  on  the  eastern  lake  shore.  The  two 
destroyed  Azcaputzalco  about  1430  and  deported 
the  surviving  inhabitants  to  Tlacopan,  near 
Mexico,  which  was  made  tributary  to  the  latter. 
Tenochtitlan,  Tezcuco  and  Tlacopan  then 
formed  a  league  (the  Aztec  Confederacy,  for- 
merly termed  the  •Aztec  empire*),  purely  for 
plunder  and  tribute,  not  at  all  for  government 
or  incorporation.  The  tribute  was  not  only  of 
food  and  similar  supplies,  a  certain  amount  of 
land  being  cultivated  for  the  benefit  of  the  con- 
federacy, but  what  was  still  more  coveted, 
human  victims  for  their  gods,  to  be  afterward 
eaten  by  themselves ;  sometimes  of  warriors  for 
raids  on  others.  The  spoil  was  divided  into  five 
parts,  Tenochtitlan  and  Tezcuco  each  taking 
two  and  Tlacopan  one.  In  less  than  a  century 
of  life,  this  league  made  some  30  pueblo  towns 
tributary,  principally  to  the  east  toward  the 
gulf  and  southeast  toward  the  Isthmus  of 
Tehuantepec  —  a  range  of  8.000  or  10,000 
square  miles  out  of  the  767,097  in  the  present 
Mexico.  Even  this  was  in  no  sense  a  military 
occupation  of  the  country,  much  less  the  foun- 
dation of  a  state.  Within  a  few  dozen  miles 
were  great  independent  pueblos  such  as  Cholula 
and  Tlascala,  the  latter  a  strong  and  warlike 
settlement  of  some  30,000  people,  who  waged 
war  to  the  knife  with  the  Aztec  Confederacy, 
defeated  their   plundering  assaults  again   and 


again,  and  aided  other  pueblos  in  resistance. 
Montezuma  (q.v.),  who  acceded  1502,  was 
heavily  defeated  by  them  and  by  the  towns  in 
Michoacan,  but  won  success  on  the  gulf  coast; 
and  when  the  Spaniards  came,  the  southern 
Mexican  Peninsula  was  a  mass  of  seething  sav- 
age hatreds  and  feuds,  no  two  tribes  of  the 
natives  having  any  community  of  feeling  or 
interest  that  could  prompt  them  to  unite  with 
one  another  rather  than  with  the  foreigner. 
See  CoRTlfes;  Mexico;  Montezuma. 

The  Aztec  tribe  was  divided  into  20  clans 
or  calpullis,  each  clan  occupying  several  con- 
tiguous communal  houses,  each  of  which  held 
several  hundred  persons  ;*  besides  a  clan  office 
building  where  assemblies  were  held  and 
strangers  entertained.  It  was  governed  bv  an 
elected  council,  with  a  civil  and  a  military  head 
as  in  Rome,  the  latter  being  also  constable. 
Each  clan  had  its  special  cites,  priests  and  tem- 
ple. It  was  divided  into  four  phratries,  each 
having  among  other  duties  that  of  exacting 
compensation  for  murders,  and  each  ward  had 
its  own  precinct,  constituting  four  wards  or 
quarters  of  the  town,  its  arsenal  and  its  cap- 
tain. These  captains  were  called  *darthouse- 
man  *  «man-slasner,*  ^bloodshedder*  and  ®chief 
of  the  eagle  and  cactus^*  the  latter  being  chief 
executioner,  and  not  ehgible  for  the  chieftain- 
ship of  the  tribe.  The  supreme  government  of 
the  Aztecs  was  by  a  council  of  20.  one  from 
each  clan,  who  must  not  be  a  sacnem,  but  a 
member  of  the  clan  council;  he  was  called  the 
^speaker,*  and  the  tribal  council  the  *speech- 
place*  (parliament,  literally).  It  met  every  10 
days  at  least,  and  oftener  if  called  together. 
Once  in  80  days  there  was  a  special  session  at- 
tended bv  all  the  leading  clan  and  phratry  ofii- 
cials  ana  priests,  to  reconsider  unpopular  de- 
cisions. The  tribe,  too,  had  a  dual  executive, 
civil  and  religious:  a  sachem  who  was  civil 
magistrate  and  chief  judge;  and  a  war  chief 
called  *chief  of  men,*  and  who  exercised  also 
some  priestly  functions,  though  there  was  a 
high  priest.  He  was  originally  chief  only  of 
the  Astecs;  but  about  1430  (probably  on  oc- 
casion of  the  destruction  of  Azcaputzalco),  was 
made  chief  of  the  confederate  army.  He  was 
elected  by  the  tribal  council  and.  the  clan  war 
chiefs  and  leading  priests^  and  could  be  de- 
posed by  them.  His  official  residence  was 
in  the  tribal  office.  From  the  time  of  the  first 
chief,  Acamapichtli,  the  office  remained  in  a 
single  family,  like  the  old  Aryan  kinp^hip. 

The  social  and  religious  organization  was  a 
peculiar  mixture  of  the  lowest  barbarism  and 
'  the  beginnings  of  civilization.  There  was  no 
private  property  in  land  or  dwellings;  each 
man  could  keep  a  garden  plot  for  his  use,  but 
it  was  his  no  longer  than  he  used  it.  Family 
life  had  emerged  from  savage  promiscuity;  de- 
scent was  redconed  in  the  male  line,  marital 
infidelity  was  punished,  and  remaining  unmar- 
ried was  not  permitted  except  bjr  special  dis- 
pensation,—  contumacy  being  punished  by  be- 
ing made  an  outcast,  a  serf  if  a  man  and  a 
prostitute  if  a  woman.  Slavery  had  thus  began 
in  a  small  way;  but  the  habitual  use  of  pris- 
oners of  war  as  slaves  had  not,  it  beixijg  pref- 
erable to  sacrifice  and  eat  them.  Agriculture 
was  still  primitive;  but  irrigation  was  practised 
to  some  extent,  and  horticulture  was  beginning 
to  develop.  The  roads  were  only  narrow  trails ; 
but  they  facilitated  collection  of  tribute,  an4/^r¥T/> 
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served  military  and  trading  purposes  as  well. 
The  houses  were  generally  of  adobe  brick,  but 
many  of  the  great  pueblos  were  of  stone,  so 
that  the  towns  looked  like  castellated  cities. 
There  were  tessellated  marble  floors,  finely 
worked  and  colored  tapestries,  and  beautiful 
feather-work,  vases,  goblets  and  censers  of 
fine  marbles  and  precious  metals  exquisitely 
wrought.  There  were  regular  weekly  markets, 
which,  though  trade  was  by  barter,  indicated 
a  large  development  of  personal  property  and 
of  superfluity  above  subsistence.  There  were 
elaborate  pleasure-grounds,  menageries,  and 
aviaries,  baths  and  fountains  and  pleasure  per- 
formances of  dramas  and  singers,  acrobats  and 
jugglers.  Yet  the  people  were  cannibals,  and 
their  religion  was  of  the  most  hideous  charac- 
ter, albeit  with  regularly  organized  priesthood 
and  temples  and  altars.  Consule  Biart,  L.,  ^The 
Aztecs:  Their  History,  Manners  and  Customs' 
(Giicago  1905) ;  Joyce,  T.  A.,  *  Mexican  Archae- 
ology* (New  York  and  London  1914)  ;  Taft, 
G.  E.,  <Chimalman>  (New  York  1916). 

Makrion  Wiloox. 

AZTEC    TREASURE-HOUSE,    The.    a 

romance  by  Thomas  A.  Janvier.  It  purports 
to  be  a  narration  of  the  thrilling  adventures 
of  a  certain  Prof-  Thomas  Palgrave,  Ph.D., 
an  archaeologist  who  goes  to  Mexico  to  dis- 
cover, if  possible,  remains  of  the  early  Aztec 
civilization. 

AZTECS.     See  Aztec  Confederacy. 

AZUAY,  a-thoo-i',  a  province  in  the 
mountainous  southwestern  part  of  Ecuador, 
with  an  area  of  about  11,150  square  miles. 
The  cinchona  tree  is  found  here  in  abtmdance 
and  the  high  plains  near  the  Peruvian  bound- 
ary^ are  well  adapted  to  agriculture.  The  in- 
habitants of  this  province  as  a  whole,  includ- 
ing the  large  Indian  element,  have  long  been 
known  for  their  skill  in  weaving,  lace-making 
and  the  potter's  art.  The  provincial  capital, 
Cuenca,  is  locally  famous  as  a  centre  of  lit- 
erary activity  in  the  republic.  Azuay's  climate, 
throughout  the  regions  that  have  an  elevation 
of  8,000  to  9,000  feet  above  sea-level,  is  ex- 
cellent. Pop.  about  132,400.  See  articles 
Cuenca  and  Ecuador. 

AZULAI,  a'zoo-li,  Hayim  David,  18th 
century  Jewish  bibliographer:  b.  Jerusalem. 
His  life  was  mainly  spent  at  Leghorn.  Of  his 
numerous  works,  the  best  known  is  ^Shem- 
ha-Gedolim^  (the  names  of  the  great),  a  bib- 
liography containing  the  names  of  over  1.300 
Jewish  authors  andf  more  than  2,200  of  toeir 
works. 

AZULBJO,  a'thoo-laTio,  a  word  derived 
from  the  Spanish  word  ^azul,*  meaning  blue, 
and  applied  to  a  kind  of  glazed  tile  manu- 
factured by  the  Moors  in  Spain  and  used  in 
wall  decoration.  The  art  of  making  these 
tiles  was  inherited  by  the  Spaniards,  some  of 
the  patterns  or  designs  used  to-day  being  the 
same  as  those  employed  by  the  Moors. 

AZUNI;  ad-zoo'nc,  Domcnico  Alberto, 
Italian  junst:  b.  Sassari,  Sardinia.  1749;  d 
23  Jan.  1827.  He  became  judge  of  the  tribunal 
of  commerce  at  Nice  and  in  1795  published  a 
work  in  which  he  endeavored  to  reduce  mari- 
time law^s  to  fixed  principles  and  which  ap- 
peared in  French  in   1805,  under  the  title  of 


^  Droit  Maritime  de  lEuropc.'  Napoleon  ap- 
pointed him  one  of  the  commissioners  for 
compiling  the  new  conimcrcial  code. 

AZURE,  the  heraldic  term  for  the  color 
blue,  represented  in  engraving  by  horizontal 
lines. 

AZURINE,  a  species  of  European  roach, 
blue  in  color. 

AZURITB,  one  of  the  commonest  ores  of 
copper,  a  basic  copper  carbonate,  having  the 
formula  2CuC0a.Cu(0H)a.  Its  hardness  is 
3.5  to  4  and  specific  gravity  about  3.8.  It  is  a 
mineral  of  rare  beauty,  its  usual  color  being  a 
rich  Prussian  to  azure  blue,  from  which  fact 
its  name  is  derived.  Its  color  is,  however, 
often  so  dark  as  to  appear  nearly  black,  this 
frequently  being  true  of  its  crystallized  forms. 
These  are  very  varied  and  complex  and  belong 
to  the  monoclinic  system.  They  are  often 
transparent  and  have  a  most  brilliant  vitreous 
to  adamantine  lustre  and  are  beautifully  stri- 
ated, while  their  frequent  association  with 
bright  green  malachite  adds  much  to  the  beau- 
ty of  the  specimens.  These  two  minerals' 
sometimes  occur  in  stalactitic  forms,  the  one 
encircling  the  other.  Such  specimens  have 
been  extensively  cut  and  polished  in  cross 
sections  and  worked  up  for  various  orna- 
mental purposes.  The  finest  material  of  this 
kind  comes  from  Morenci,  Ariz.,  this  locality 
also  yielding  exceptionally  fine  crystalliied 
specimens  rivaling  those  from  its  other  most 
celebrated  localities,  Bisbee,  Ariz.,  Siberia,  and 
Chessy,  France.  Its  occurrence  at  the  latter 
locality,  which  has  been  famous  for  many 
years,  has  led  to  the  frequent  use  of  the  name 
•chessylite*  for  azurite,  especially  in  Europe. 
Many  other  localities  yielcl  choice  specimens^ 
the  copper  mines  of  the  western  portion  ot 
the  United  States  being  especially  celebrated. 
In  New  Mexico  curious  pseudomorphs  of  na- 
tive copper  after  azurite  *balls*  occur  in  large 
numbers,  while  pseudomorphs  of  malachite 
after  azurite  are  very  common. 

AZYMITES  (Lat.  asymus,  unleavened), 
a  term  applied  by  the  Eastern  to  the  Western 
Church  because  the  latter  used  tmleavened 
bread  in  the  administration  of  the  Eucharist 
In  the  Western  Church  the  point  has  never 
been  regarded  as  of  vital  importance.  The  i 
matter  was  considered  at  the  Council  of  Flor- 
ence (1439).  The  Western  Church  called  the  j 
Greek  schismatics  Pro-zjonites.  I 

AZZARKAL,  ^z'^r-fcal'  Arabian  mathe- 
matician and  astronomer:  b.  Cordova  in  the 
first  half  of  the  11th  century.  He  was  royal 
astonomer  of  Al-Mamoun,  King  of  Toleda 
He  invented  divers  instruments  for  making 
observations,  constructed  a  water-clock  of 
extraordinary  dimensions,  as  well  as  a  plani- 
sphere and  an  astrolabe,  upon  new  principles. 

AZZUBEYDI,  ^'zoo-bl'de,  Mohammed 
Ibn  el  Hasan,  Arabian  lexicographer:  b.  Se- 
ville 927;  d.  982.  He  was  cadi  of  Seville  and 
preceptor  of  Hischeam,  son  and  heir  of  the 
Sultan.  He  wrote  an  abridgment  of  the 
great  biography  of  the  Spanish  grammarians, 
by  Khalil;  a  treatise  on  grammar  and  a  work 
upon  the  character  of  the  syntax  of  the  Ara- 
bic language. 
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jnoj  JOJ  (9U9uoz'uB3)  B  9JB  suopisodujoo 
siq  Suouiy  '(68SI  ^^!^A)  <o)unddBJ)uo9  pp 
9ijB,Tj  i  (0091  s^Ju^aJ  c^^!snui  BUJ9poui  Bjpp 
nioiz9jJ9duii  91PP*  OJ9AAO  *isn;jy,i)  ^-^^  ssjjom 
SIH  -XlSnOJOSlA  p93|3B44B  9q  uxoqM  'looips  x^v-'t^ 
jb  S^BDipBJ   J9ipO  pUB  9pJ9A94UOy|   DUB  IplJqBij     . 

JO  S9pu9pu94  9Aiss9jSojd  9q4  4suibSb  pUBis  Siq  * 

UI  9AJ)BAJ9SU03  ^pUI9J4X9  pUB  'd5lU9y\^  UI  '9j6^ 
-BAJBg  UBg  JO  U0UB9  B  SBM  9J£      'iV)\   '3ny  g' 

•p  'oSSl  Burfojog  -q  :j9Sodujo3  pUB  j9)um  jb' 
-snui  'BiJB^  {uuBAOio  '3S-004-JB  'isnXHV 

•9JH  JO  S9r 

-9J  9q4  JO  4U91U4B9J)  '{B^njq  4SOUIJB  'sfUBJj  / 

Ul     BlSSn^I     XBp>4U9S9Jd     JO     XDU9pU94     iCjBF 

-OAdj'  9q)  Moqs  sSupuM  siq  <[Ooq9S  uj9pc 

JO    SJ94fXM    UBISSn^'  'j9l{46    pUB    A9X9JpU 

XsfjOQ  93iiq  'uouB4nd9j  [buoi^bu  b  uxiq  p9i\ 
9DUO  4B  qDiqM  *(i:06l)  C«F«S)  P^ll^^^  pAQ/ 
'ifjOM  Suoi  )SJ9  siq  940 JM  9q  g^  jo  9Sb  9q^ 

'9Jn4BJ94II  JO  J99JB9  B  93{ieUI  04  9UIUU949p 

p9dBjno3U9  OS  SBM  9q  p9usiiqnd  sbm  Xjo? 
siq    U9qM   puB   SupiJM   Aj64S-4JOqs    04 
9q  J94BI   4nq   'Sup'uJBd  p9ipn4s   9q 
•poojq  3IABIS  JO  SB  'jpM  s^i  qsno^jl/ 
JO   Bupq   *4U90S9p   p9xiai  *~  ^-^*«.-^/ 

9l44n  ^V   JO  XUBUI   93177 

-sn^    *03|snioso^   jo   iios' 
«ip;iAOJ4ad     ir"Pi!W     ^ 

•93U9P 

-uiAip  JO  9Soq4  UIOJJ  p9if 
XifnoBj  9q4  *s9i4isJ9ATun    . 

^j'S4JB    JO    J94SBU1,    «*S4J 

4JB^    SUIJ94     9q4    p94«V 

-SB    pUB    iCl49m09S    *Dl/ 
*SDl4D9lBip     *JBUIUJBJ3   " 

S4JB   9S9qx     'suonBdf. 
91IAJ9S  9q4  UIOJJ  luaijf 
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|o    saifouBjq    }o'  uopeusisdp  *dq;    'S«LHV 
•AHdVH0OlOH<i  »3S     'SdAXOXHV 

treddojn^  dip  ui  SnpqS^  a^cjodssp  isotn  oip  |o 

91UOS  JO  3U93S  dip  SBiA  piJ)SIp  91{J^     'Seijy  SBM 

ie;i<I?o  s)j  'sdoq  puc  uicjS*  Supnpojd  'uoiSdJ 
d|iij9|  i:  SI  6io)JY  'snspr)  dp  sbj  |o  )U9uiiicd 
-dp  di{)  ui'  p'dpnpuT  Xid^diduioD  )soaiic  mou  si 
)]  'SJdpucij]  iCq  i{;Jou  di{)  uo  puc  ^idbuib^  Xq 
)scd  dq;  uo  'iCpJBOi j  Xq  )SdM  puis  q^nos  dq;  uo 
pdpunoq  seM  ){  'SpuB[Jdq)dfi^  dq)  jo  sdDUiAOJd 
^l  dq)  JO  duo  Xpudpue  douBJ^  jo  douiAOjd 
jdnuoj  B  JO*  duiBu  d'qj  ',«m;,J?  'SIOXHV 

'(-A'b)  ddj)  )nuj-pedjq 
dq;  JO  DUiBU  oudud3  dqj  'SIldHVDOXHV 

•03J3JIW  JO  uns^unop^  ^I^H  ^V  ^* 
uospucjS  siq  puE  un^oqs  \z9j2  dq)  jo  sdAUJ^ 
dq;  o;  sJ0*)Sd3UB  ucuudqsg  Jidtn  jo  dfptud 
dq)  uiojj  'XiiunBj  CMcSiuiOT  Suicunsn  dq)  jo 
ssdj^ojd  pue '  Jd)3BJcqd  dip  supci)  'sjdUd[  dq) 
qSnojq;  suiu  pBdjq;  y  sjubjouuod  pdumi) 
q)iM  SuTqsij  JO  pue  'sn)o^  uddJQ  dq)  jo  diduid) 
dqi  UI  dbucp  XpT9|)nq  dq)  jo  s^unodoc  —  Jd;)eui 

^  XjdAq'  qonui  t'liiBjuoD  ji  ^nq  J  pB  JdJnd  «  pjBMO) 
SI   afooq  dq;    jo   ;jup   dqx     'daiBj   Bq   uqof 

*     *lsnjB   UBOTJdiuv   pdiou   dq;   Xq   ^fJOM.  «   'uy 

'    'NVdvf  koHd  SHaxxai  s,xsixhv 

'squiq  dq)  jo  sdxB  dq;  qSnojq;  Suiuuiu  dui[  {Z^ 
'pjdA  B  JO  dpis  qoBd  uo  Xi[BdU)daiiuXs  pdSuBJjB 
dJB  )0oj  qdBd*  UI  SdO)  jo  JiBd  (X[uo  dq)  sdSB3 
duios  m  pUB)  [eiiu^o  dq^  qoiq^A  m  S[BmuiBui  djBi 
-haun  jo  jdpjoqns  dq;  VTLAXOVaOIXHV 

NOUvDnog  AJivxniTi 

dd^     'doiAjds   Xjd|ipjB  dq;   o)  Suiauo|dq  udoi 

dq;  sdSBd  duios  m  puB  sjddijgo  dq;  o;  Suiuibj) 

fBiOdds  B  9uxaj3  jo  dsodjnd  dq)  joj  pdqsqqB)Sd 

suopnjT^sui  dJB  saOOHDS  AHHTCaiXHY 

^s^  'dJdq)  pdpdiio3  sdJ0)S  XjB^qiui  )sba  dq) 

^"^"IJ^^SB  pdpdps  dOBjd  dq;  o;  pdifddB  si  uudj 

?dq;  saaJp^mps     -sjdJoqBi  puB  sdiuBqDdoi*  Jdipo 

pUB    SJdAUp  "^JdJOUUB    'SJdJppBS  '*S)qduMiddqM 

'  'SU1IU2S  JO  Jdquinu  dSjBf  b  sdptsdq  'udiuXidniv^ 
-^"^e  sjdDgjo  pduoisstuimoo-uou  'sidd^o  Xjdup 
-JB  JO  s;sisuoD  Xidi(ipB  jo  afJBd  b  jo  puuos 
-Jdd  dqj^  *  -suoSbm.  *  uoisiAOjd  puB  MOdsuBJ) 
(sdTuiJB  duios  UI)  puB  sdtio)BJoqB(  'sdSjoj-pidij 
*sdjb;s-ssdUJBq  's)uduidin6d  Supdfdaiod  puB  but 
>jiBddJ  JOJ  XjBssdddu  siBUdiBui  puB  s)Udaid|d 
-uii  dq)  'XjdiipjB  dq)  joj  s'b  XjfBABd  puB  Xj^obj 
-ut'  dip  JOJ  ii'dM  SB  'suoSbm.  uopiunuiuiB  dq)  )i 
0)'9uo|dq  djdq)  sdSBUJBd  puB  suhS  dAJdSdJ  sdpis 
-og  'Xjd|iuJB-ppg '  jo  dSdis  jo  dupfJOM  dip 
o)  [Buudssd  sddUBUdpnddB  idq^o  puB  uopninai 
-niB  'sdSBUJBo  *sun3  dqj  jo  dpqM  dq;  o^'iidAiS 
artuBu  dAUDdiioD  y     XHVd  AHaaaiXHV  ' 

'XUUB  sd;B)§ 
pd;iuf^  dip   JO   doiAJds   Xjdip;jB  djnud  dip   jo 

?.i°^y  j^'pwo  9V  'SdHOD  AHa'nixHv 

•do-v*  dq;  JO  (tl^^QpD  P"^  jBJdUdQ-uiBjdBQJ 

SI  3ui^  dqx     uopuoq  SupisiA  udqM  uSidJdAos 

7'v[%f>%  Jouoq  JO  pjBUS  B  sdusiiunj  )X     'SJd^BX 

:)Ub'Xj;ubjut  ^qSq  *sJdipBUJd3 ''XjdnpJ^  Sdpisdq 

OiuBjui  josdiuBduioo'xis  Sdsuduidd  puB  i£^\ 

I   pdjnipsin  STs/A  ij     'uiB^ug*  jBdJQ   in  sjddj 

injoX:   JO    Xpoq   3unsixd    isdpjo    dq;    *aiqBJO 

OH    »^X    'ANVdWOD    AHaailXHV 

•uoisog  *iiBj|  {indUB^  ui  ||ijp 

q;   pioq   XuBdiuoo   dq  t       BDu'duiy    ui '  XuBd 

)d  ajb;i]Iux  pdziuBdjo  AiJB[nddj  )sjij  d'q)  sbai 

Zr9r  "!    pduuoj    SBM    *uopuoq    jo    ^Bqj 


UIOJJ   pdidod  SBiWL  ^1     'sszyi   'uo)s< 
-bziubSjo     XjB^qiui    B  <9[qBJOUOH    » 
-uy    ©qj,    'ANVdWOO     AHHIIx 
'jt^iutdw^  A^v$ijtyi  puv  fuixj  duttimuo^ 
'/Aoaxvd  S  OTVMaa 

-Xuuy  6d)B)S  pa^rafl  ^H^  JO  )U9uqai 
ddUBupjQ  dip  JO  suopBdqqnd  iBpijfjo  pire  *(p 
-><ug  *qdiM|00)V\)  fDtunof  Liafjitdy  fv^o^  o. 
(BA  'dojuojii  uo^)  Xjdiiujy  sdws  P^Jrafl  ^H^ 
JO  jvtunof  dq;  1(3    q  'uo;j3uiqsB^)  jvujnof 

^^im^V  Pmd  ^V  -(eObl  uo'puoq  'dj|ipp«H 
Xq  pdiBisuBj;)  (XjdiiUjy  ppij  3uui^-3|3inQ 
JO  ;uduiXo|dui3  ibdipbt  dqX)  lojdnbb^  I  (806l 
ipjoMUdABdq  IJoj)  ^iUdiiijjy  ppij  uo  sd;o|^) 
•»uipinBds  1(8681  nopuoq)  (Suijy  JdqjQ  ^qi 
q;iM  Xjdin^Jy  PP!H)  ^^K  -  (e68I  q^nouispo^j) 
(Uoqisoj  )udsdj^  puB  ssdJ^ojj  s;i  ^Xjdjju 
-jy;  '-spoopBH  puB  pxon  J  (1681  "A  N  '?^^lh 
s^oiudAOQ  'uopn^psuj  ddiAJdg  XjB^qiyi  jo 
wtunof  ui)  <Sd;B;s  pdiiun  du;  m  SupfB'j-^-unQ) 
^9iuiTg  I'(t88l  uo;3uiqsByW;  (Xuuy  sdms 
pd;iun  *Xjd|iipy  dq)  jo  vp^^^S  1«3uo;siH) 
•jduiiqjiJig  :  (H61  uopuoq)  ^p|dij  dq;  ui  Xjdnn 
-jy  lUdpoyi,  '-pi  !(016I  «P!^looA\)  (Xjduuno 
puB  suno  ujdpoy\[>   '|dq;dg  — *XqdBj9ofiq|g 

saiixDafoMj  puB 
SaDMVNovo  -AaaTiixay  NivxKnoyi  JAHanix 
-ay  XHOn  *  Aaanixay  asaoH  •  AaanNno  •  snou 
-VDuixaoji  'asNa^G  xsvoo  laxvi^j  aoway 
tNOixiKaHNy  dd§  *dsn  Jidq;  ui  sdiuBduiOd 
Xjd|ti;jB  ;sB0d  SuiuiBj;  jo  ds'odjnd  'dq;  joj  puB 
;udUiBUUB  pdxtj'  dip  ;uduid[ddns  o;  sdud; 
-;Bq  dsdip  JO  djoui  jo  duo  ipiM  XpudUBUiJdd 
pdddmbd  dq  pfnoqs  dsudjdp  ;sbod  qoB^  ubm  jo 
3[Bdjq;no  dip  uodn  jo  ddBdd  jo  duii;  ui  pd;3nj)s 
-uod  dq  ;q3iui  sdiJd;;Bq  dSdip  joj  s;uduiddB]d 
-uid  dqx  'dpis  puB]  dq;  uiojj  3|db;;b  ;suTBiB 
dsudjdp  JOJ  pd;3dps  dq  pjnoqs  sdiJd;;Bq  Jdz;i 
-Moq  dtiqonx  joj  sd;is  ';sBOd-Bds  dqi  uo  X;TiBdo{ 
B  JO  dsudjdp  dq;  joj  ;3drojd  b  dn  SuiMBj'p  ux 
'SJBpoiu  ;sBOd->Bds  jo  ddX;*;udSdJd  dq;  q;iM  duop 
SI  SB  93uBJ  puB  q;nuiizB  ui  ;i  Xb|  o;'  d^qsoi; 
OBJd  dq  pinoqs  ;t  ';q3TS  DidoDSdp?  XjBuipj'o 
dq;  q;m  pbddinbd  dupq  6;  uopippB  uj  (f) '  *;i 
;suib96  ;q)<nojq  dq  UBd  ;Bq;  uodBdM  jbiiuiis  Xub 
metp  injJdMOd  dJOui  dq  p{noqs  ;i  (£)  *  'uSisdp 
d[duiis  JO  ;udiuddB(dnid  d;dJ3uo3  b  uo  X[3{5mo 
pd;unoui  Suidq  jo  d^qBdBd  dq  pinoqs  ){  (z) 
*spBOi  XjBurpjo  jdAo  sjo;dBj;  duijosB^  Xq  jo 
sjBd  ;bu  uo  pBOjfiBJ  Xq  jdipp  Xi'siDiub  pd;jod 
-suBj;  Suidq  jo  dfqBdBd  puB  d|iqoui  dq  pfnoqs  ;j 
(O  :  s;udindJinbdJ  Sutmohoj 'dq;  [qjnj  p|noqs 
;t  'uifisdp  dq;'jdAd;Bq^  'pd)unoui  xjspinb  puB 
pd;jodsuBj;  X|isBd  dq  o;  uidip  ;Tuudd  o;  sjb;joui 
puB  sjdz;iMoq  joj  s;unoui  3ui'ii3isdp  dub  ;udui 
-BuuB  ;sBbd-Bds  XpApddj^d  dsn'o;'suBid  3uisiAdp 
loj  X;Tssdd9n  dip  piiB  *Xjd|ii;jB  d|iqotu  XABdq 
JO  ddUB;jodun  p9SBdJ3ui  dip  'si  jByyv  uBddojpg 
dip  in  p9iuBd|  stiossdi  ';sd;Bdj3  dip   jo  dUQ 

*SdUd;;Bq  djoqs  dip  dq 
[[iM  ddd3|  ;Bq;  puB  :ddd3i  b  ^  ;udiuipudj;ud  ;sb[ 
Bdq  sXbm|B  ;snin  djdip  'JBdddBSip  Jdq)d3o)iB 
;ouuBd  una  dqx  'dJoqsB  sSupunbui  pdxg  uo 
suna  dip  JO  Jdqiunu  puB  dzis  dip  ui  uBq)  jdipBJ 
'sduuBuiqns  puB  s;Boq  opddJo;  jo  SB]ipoi^  dsudj 
•dp  'jo  Xoudpijjd  puB  Jdqiunu  dq;  SuisBdJdui  ui 
dii  pinoAv  dsudjdp  )SBOd  jo  ^uouidopAdp  djn;nj 
dq;  ;Bq;  diqBqojd  ludds  'djojdjdq;  'ppoM  ;x 

-dsudjdp 
dq;  JO  joABj  ui  SI  opddJo;  dq;  jo  ;udUJdopA 
-dp  siq;  dioq^  d'q;  uo  puB  'uodBdM.  dAisudjjo  ub 
SB  op'ddjo;  dq;  jo  ja.viod  dq;  dSBdJDuj  o;  djooi 
lips  duop  SBq  duuBuxqns  dq;  jo  ;uduidopAdp 
piiB  ^udApB  dqx    •Jo;Bdj3  ;ou  ji  ';Bda3  sb  uddq 
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